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scientistsinrelevant fields to connect and mutually share ideas. This journal is open to all the research professionals whose
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Manuscript Organization

Title

The title of the paper should provide a concise statement of the contents of the paper. A good title is very important and will
attract readers and facilitate retrieval by online searches, thereby helping to maximize citations. The title should include
topical keywords and allude to the interesting conclusions of the paper. A title that emphasizes the main conclusions, or
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RunningHead
Running head should be added in the header along with the page numbers.
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ABSTRACT
Abstract should include a brief content of the article. It should be structured and not more than 250 words. It should
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Abbreviations
If there are any abbreviations in the article they have to be mentioned.

INTRODUCTION

Provide a context or background for the study(i.e.,the nature of the problem and its significance). State the specific purpose
or research objective, or hypothesis tested the study or observation; the research objective is often more sharply focused
when stated as a question. Both the main and secondary objectives should be made clear and any pre-specified subgroup
analysis should be described. Give only strictly pertinent references and do not include data or conclusions from the work
beingreported.

METHODS

The methods sectionshouldinclude onlyinformation that was available at the time or plan of the protocol. Allinformation
gatheredduringthe conduct of study should beincludedintheresult section.
Study Design, Inclusion/Exclusion Criteria, Data collection Procedure and Statistical analysis.

RESULTS

Presentyourresultsinlogical sequenceinthetext, tablesandillustrations, giving the main or mostimportant findings first.
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Do not repeat in the text all the data in the tables or illustrations; emphasize or summarize only important observations.
When data are summarized in the results section, give numeric results not only as derivatives (for example, percentages)
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TABLE
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DISCUSSION
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CONCLUSION(S)
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How to Cite:
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Health Sciences, 5(11). https://doi.org/10.54393/pjhs.v5i11.25685

The firsthand health care services and a set of health-improving strategies orinterventions, underline the concept of public
health care. These are for meeting the health needs of economically compromised groups of people fairly. This concept has
been polished since 1978. Public health care does not only comprise the implementation of comprehensive healthcare
approaches but also rising economic, environmental, and social concerns that can be useful in optimizing healthcare
strategies. According to the Alma-Ata Declaration, PHC underscores the importance of focusing on all the health-improving
aspects such as taking precautions for preventing iliness to offering treatments, reducing morbidity rates, and improving
survival rates[1]. Different regions of the world have different primary health care approaches which are beingimplemented
strategically for the well-being of humankind. There are several challenges faced by the healthcare system in Pakistan such
asinsufficient funding, low healthcare workforce, andinadequate infrastructure.

According to the World Health Organization (WHO), the health indicators of Pakistan are behind other countries in the
continent, and the difference in the healthcare systemsin the rural and urban areas is significant. A considerable portion of
the populationreliesonthe public sector for health facilities, as the private sectoris way too expensive foran average person
to afford.

The coreissue of the poor health care system in Pakistan is the financing so to strengthen it this must be addressed first. An
increase in the spending in this department is imperative, especially in the rural and unprivileged areas where healthcare is
noteasilyaccessible.

The difference betweenthe healthcare systemsinurbanandruralareas canbe decreasedif thereisanequitable distribution
of resources. Moreover, training and retaining a skilled healthcare workforce could help resolve thisissue. Programs such as
Pakistan's Lady Health Worker(LHW)have shown anincrease in coverage but all these efforts can be supported by adequate
resourcesandtraining.

Health equity and primary health care go side by side. PHC ensures that healthcare is accessible not only to the privileged
segment of society but also to marginalized populations, women, and children. By providing communities with these
facilities Pakistan can take agreat step towards achieving health coverage andimproving the health of its population.

In conclusion, strengthening PHC is not just an option it's a demand and must be done. It's the base for the achievement of
sustainable health reforms. It should be prioritized by the policymakers, ensuring all Pakistanis get quality access to
healthcareregardless of economicand geographicdifferences.
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Hyperkalemia is a common and potentially life-threatening electrolyte imbalance in patients
with Chronic Kidney Disease (CKD) and Chronic Liver Disease (CLD), often exacerbated by
comorbid conditions such as hypertension and diabetes. Objective: To assess the frequency
andrisk factorsassociated with hyperkalemiain patients with Chronic Kidney Disease(CKD)and
Chronic Liver Disease(CLD)at atertiary care hospital in Karachi, Pakistan. Methods: This cross-
sectional study was carried out from March 2024 to May 2024, including 120 adult patients
diagnosed with CKD (stage 3 or above) or CLD. Data on demographics, disease duration,
comorbidities, previous hyperkalemia episodes, and medication compliance were collected.
Serum potassium levels were measured, with hyperkalemia severity classified as mild (K+
5.0-5.5mEq/L), moderate(K+5.5-6.0mEq/L), or severe(K+>6.0 mEq/L). Statistical analysis was
performed using SPSS version 24.0, with Spearman correlation and Chi-square tests applied.
Results: The average age of the patientswas 53.33 years, with55% being male. The mean serum
potassium level was 5.42+0.92 mEqg/L. Medication compliance was high in 74.2% of patients.
Hyperkalemia was present in 70.8% of patients, with 22.5% exhibiting severe hyperkalemia.
Significant association was found between severity of hyperkalemia and age (p<0.01).
Hypertension (p=0.001) and diabetes mellitus (p=0.001) were significantly associated with
severity of potassium levels. Conclusions: The study highlighted a high prevalence of
hyperkalemia in CKD and CLD patients, significantly associated with age, hypertension, and
diabetes mellitus.

INTRODUCTION

Chronic Kidney Disease (CKD) and Chronic Liver Disease
(CLD) affect millions worldwide, with significant morbidity
and mortality [1-3]. In CKD, the kidney's ability to excrete
potassium is diminished, predisposing patients to
hyperkalemia. Similarly, in liver diseases, especially in
cirrhosis, alterations in potassium handling, due to
changes in renal function and the metabolism of
medications, also predispose patients to elevated
potassium levels [1-3]. Hyperkalemia, an abnormally high
potassiumlevelinthe bloodisone of the most commonlife-
threatening condition that poses a significant clinical
challenge[4]. The regulation of potassium is highly relying
on hepatic and renal functions, which are greatly
compromised in hyperkalemia [4, 5]. Studies have

consistently shown medications to be a major contributing
factor in hyperkalemia cases. Research suggests that
medications are a primary or contributing factor in 35-75%
of hospitalized patients with hyperkalemia[6]. The risk of
hyperkalemia increases furthermore when patients had
pre-existing CKD and liver diseases [7]. Both conditions
independently impair the body's capacity to regulate
potassium levels, creating a double jeopardy situation.
Drugs such as potassium-sparing diuretics, commonly
prescribed for hypertension in CKD patients, exacerbate
this issue. These diuretics, while effective in eliminating
excess fluid, also retain potassium in the body, potentially
pushing potassium levels beyond safe limits in CKD
patients [6-8]. While liver disease presents a different
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challenge to potassium balance. Liver damage can
indirectly affect potassiumhomeostasis by diminishing the
production of proteins that control the movement of
potassium between cells and the bloodstream. Healthy
cells maintain a delicate equilibrium of potassium within
their walls. However, impaired protein production due to
liver disease can disrupt this balance, allowing excessive
potassium to accumulate inside cells[9, 10]. Furthermore,
some liver diseases can impair blood flow to the kidneys,
further hindering their ability to excrete potassium
effectively [6, 8]. The combined presence of CKD or CLD
significantly increases the risk of hyperkalemia induced by
these medications. Theimpaired excretory capacity in CKD
and the altered potassium handling in CLD create a
precarious environment where even a modest medication-
induced potassium increase can lead to clinically
significant hyperkalemia. Despite the recognition of
hyperkalemia as a complication in CKD and CLD, the
specificrisk factors associated with hyperkalemiain these
patient populations remain incompletely understood.
Existing studies often lack sufficient power or focus
primarily on specific medications or disease severities.
Therefore, the objective of current study was to assess the
frequency of hyperkalemia in patients with chronic kidney
and liver diseases presenting at a tertiary care hospital,
Karachi, Pakistan.

METHODS

It was a cross-sectional study conducted at the nephrology
and hepatology clinics at Jinnah Medicare hospital,
Karachi, Pakistan from March 2024 to May 2024. Sample
size of 120 was estimated using Open Epi Sample Size
Calculator by taking statistics of hyperkalemia as 35% in
CKD, margin of error as 8.5% and 95% confidence level[6].
Adult patients aged 18 years or older diagnosed with CKD
(stage 3 or above) or CLD (any stage) were included in the
study. Patients with primary hyperparathyroidism or any
other endocrine disorder known to directly affect
potassium levels, patients who had treatment with
bisphosphonates or denosumab within last 6 months and
having pregnancy or breastfeeding females were excluded
from the study. Patients were selected using non-random
convenience sampling method. The study was conducted
in accordance with the Declaration of Helsinki and
approved by the institutional review board of the hospital,
Ref No. ERC-1436/2024. Informed consents were obtained
from all participants after a thorough explanation of the
study's purpose, procedures, potential risks, and benefits.
Data regarding age, gender, duration of disease,
comorbidities, and previous episodes of hyperkalemia was
collected. Laboratory test was performed to evaluate the
phosphate, and potassium (K+) levels. The severity of
hyperkalemia was defined as mild if K+ was >5.0 to <5.5
mEq/L, moderate if K+ was 5.5-6.0 mEq/L, and if severe K+
was >6.0 mEg/L. Compliance with medication was also
reported. Data were analyzed using SPSS version 24.0,
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Descriptive statistics (mean, standard deviation,
frequency, and percentage)was used to summarize patient
characteristics. Spearmen correlation and Chi-square test
was applied to assess the relationship between with
hyperkalemia with age, gender, and comorbidities. A p-
value<0.05was considered as statistically significant.

RESULTS

The table 1 provides a summary of the baseline
characteristics of the patients in the study. The average
age of the patients was 53.33 years, with a standard
deviation of 13.77 years. Of 120 patients, most of the
patients were male (n=66, 55%). The median duration of
disease was 5.23 years, with an interquartile range from
2.82 to 7.05 years. Of 120 patients, 25% were diabetic and
37.5% were hypertensive. About 30.8% of the patients have
had previous episodes of potassium disorder, however,
74.2% of the patients showed high medication compliance.

Table 1: Descriptive Statistics of Baseline Characteristics(n=120)

Descriptive Statistics

VELEIES

Mean +SD /N (%)
Age (Years) 53.33+13.77
Gender
Male 66 (55.0%)
Female 54 (45.0%)

Duration of Disease (Years) 5.23(2.82-7.05%)

Comorbidities

30(25.0%)
Hypertension 45(37.5%)
Previous Episodes of Potassium Disorder

Diabetes

Yes 37(30.8%)

No 83(69.2%)
Medication Compliance

Low 31(25.8%)

High 89(74.2%)

The mean K+ of the patients with CLD and CKD was 5.42 +
0.92 mEq/L. Majority of the patients had hyperkalemia
(70.8%), whereas, 29.2% patients had normal K+ levels. Of
85 patients with hyperkalemia, 25% had mild hyperkalemia,
22.5% had moderate hyperkalemia and 23.3% had severe
hyperkalemia, respectively(Figure1).

35,29.2%
B Normal

_ Mild
B Moderate
(J Severe

27,22.5%

Figure 1: Frequency Distribution of Potassium Status
(Hyperkalemia)
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Patients aged >50 years had a higher proportion of severe
hyperkalemia (39.7%) compared to those aged<50 years
(0%). Similarly, proportion of moderate hyperkalemia was
higherin age>50 years(38%)as compared to age<50 years
(0%). There was significant association between severity
of hyperkalemia and age groups (p<0.01). Females had
higher proportion of severe hyperkalemia and males had
higher proportion of moderate hyperkalemia. However,
there was insignificant association between severity of
hyperkalemiaand gender(p=0.22)(Table 2).

Table 2: Relationship between Severity of Hyperkalemia and Age
Groups

Age Groups
<50 Years |[35(71.4%)[14(28.6%)| 0(0.0%) | 0(0.0%)
<50 Years 0(0.0%) |16(22.5%)| 27(38.0%) [28(39.4%) <00
Gender
Male 16(29.6%)|16(29.6%) | 14(25.9%) | 8(14.8%) 0.22
Female 19(28.8%) | 14(21.2%) | 13(19.7%) [20(30.3%) ’

Individuals with hypertension have a higher percentage of
moderate to severe potassium levels compared to those
without hypertension. This relationship was statistically
significant with a p-value<0.01. Moreover, individuals with
diabetes mellitus also have a higher percentage of
moderate to severe potassium levels compared to those
without diabetes mellitus.This relationship was
statistically significant with a p-value<0.01(Table 3).

Table 3: Relationship between Severities of Hyperkalemia with
Comorbidities

Severity of Hyperkalemia N (%) p-
Comorbidities = Val
Normal Mild Moderate  Severe alue
No [29(38.7%)| 12(16%) | 17(22.7%) |17(22.7%)
HTN <0.01

Yes | 6(13.3%) | 18(40%) | 10(22.2%) | 11(24.4%)

DM No |31(34.4%)|15(16.7%) | 19(21.1%) |25(27.8%) 0.01
<u.
Yes | 4(13.3%) | 15(50%) | 8(26.7%) | 3(10%)

DISCUSSION

The present study investigates the occurrence of
hyperkalemia in patients with Chronic Kidney Disease
(CKD) and Chronic Liver Disease (CLD) at a tertiary care
hospital in Karachi, Pakistan. The study's findings reveal a
high prevalence of hyperkalemia among these patients,
with significant correlations between hyperkalemia and
age, as well as comorbid conditions such as hypertension
and diabetes mellitus. Specifically, 70.8% of the studied
population exhibited hyperkalemia, with 22.5%
experiencing severe hyperkalemia. This study underscores
the heightened vulnerability of CKD and CLD patients to
hyperkalemia, especially when subjected to certain
medications. The detailed analysis of the key outcomes
indicates several significant findings. Firstly, the high
prevalence of hyperkalemia in the patient cohort aligns
with existing literature, which highlights the compromised
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ability of CKD and CLD patients to regulate potassium
levels. Recent studies have consistently demonstrated the
increased risk of hyperkalemia in CKD patients due to
impaired renal potassium excretion [11, 12]. Furthermore,
medications such as potassium-sparing diuretics
exacerbate thisrisk by retaining potassium within the body
[13, 14]. Similar mechanisms were at play in CLD patients,
where hepatic dysfunction interferes with potassium
homeostasis [15, 16]. Secondly, there was significant
association between severity of hyperkalemia and age
(p=0.001). Older patients (>50 years) exhibited a higher
incidence of moderate to severe hyperkalemia, consistent
with the notion that aging kidneys have a diminished
capacity to excrete potassium efficiently[17,18]. Moreover,
there was statistically significant association between
comorbid conditions and severity of potassium levels. This
observation aligns with previous research indicating that
comorbidities further strain the body's potassium
regulatory mechanisms, thereby increasing the likelihood
of hyperkalemia [19, 20]. The study's most significant
achievement lies in its comprehensive assessment of
hyperkalemia in a combined CKD and CLD patient
population. Previous research often focused on either
condition independently, with limited exploration of their
concurrent impact on potassium regulation [20-21]. By
addressing this gap, the study provides valuable insights
into the compounded risks these patients face,
highlighting the critical need for careful medication
management and monitoring in this vulnerable group.
Additionally, the study's robust methodology, including the
use of a cross-sectional design and comprehensive
statistical analyses, strengthens the reliability of its
findings. The use of non-random convenience sampling
may introduce selection bias, potentially limiting the
generalizability of the results. Future research should
employ randomized sampling methods to validate these
findings in broader populations. Further studies should
investigate these mechanisms to develop targeted
interventions for preventing hyperkalemia in CKD and CLD
patients. Lastly, the study's exclusion criteria, such as the
exclusion of patients treated with bisphosphonates or
denosumab, may overlook other potential contributors to
hyperkalemia, necessitating a more inclusive approach in
futureresearch.

CONCLUSIONS

Study shows high prevalence of hyperkalemia and
significant association of age, hypertension and DM with
hyperkalemiain CKDand CLD patients.
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Professional therapists must be prepared through clinical training, which forms the foundation
of physiotherapy education. The effectiveness of the interactions between students and
clinicalinstructorscan help studentslearnmoreinthe clinical setting. Objective: To find out the
undergraduate physiotherapy students' perceptions regarding the clinical instructors'
behaviours during clinical training. Methods: A descriptive cross-sectional study was
conducted on 260 undergraduates of Doctor of Physical Therapy from different institutes of
Faisalabad and Sialkot after ethical approval from September 2021to March 2022. Students in
3rd year or 5th semester and above were included. A clinical instructor behaviour instrument
was utilized to get the responses and SPSS version 21.0 to extract the results. Mean and
standard deviations were computed for individual subsets of the instrument to find the
perception. Results: Mean age + standard deviationwas 22.79 +15.75 yearsranging from 21to 25
years. Among the participants, 226 (86.92%) were female and 34 (13.07%) were male. A total
score of all five categories of the clinical instructor behaviour instrument was found 116.17 out of
a maximum possible score of 150. Conclusions: It was concluded that the perception of
students regarding the clinical instructors' behaviours during clinical training was found
positive.

INTRODUCTION

Clinical training, which forms the foundation of
physiotherapy education, is essential for a qualified
physical therapist. The effectiveness of the student-
clinicalteacher connection might help or hurt the student's
ability to learn in the clinical setting. Perception is how a
person interprets or makes assumptions about a specific
situation, as well as how they think about that specific
issue. The way something is viewed, comprehended, or
interpreted [1]. The American Physical Therapy
Association (APTA)and the American Council of Academic

Physical Therapy (ACAPT) are actively concentrating on
defining best practices in clinical education [2]. Clinical
instructors(Cl)in physical therapy are held to professional
standards, although the pathto becominga qualified Cl has
not been well studied in the literature [3]. Furthermore,
there is no accepted definition in the literature regarding
competencyasaClinthefield of physical therapy[3]. Many
studies indicated that clinical education is the most
important component but still, itisamore challenging area
of education for both students and clinical instructors [4].

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 07




Undergraduate Physiotherapy Students Regarding Clinical Instructors' Behaviour

Ajmal A et al.,

Clinical educators concentrated on the steps in their
teaching responsibilities rather than learning support
strategies [5]. Clinical physiotherapy students rated the
clinical education attributes of their lecturers and
supervisors high [6]. Physical therapy students get the
chance to apply their classroom knowledge and abilities to
patient care experiences in a clinical facility through the
clinical training of an entry-level physical therapy (PT)
education program. The student applies knowledge and
skills under the direction of a professional physical
therapist serving as the Cl. Students enrolled in the clinical
education program must integrate their academic
knowledge, professional development, and physical
therapy skills to effectively manage patients and clients in
difficult situations. Cls have the chance to affect how
students are educated by modelling and instructing
professional behaviours and abilities that students can
learn from and reproduce. Physical therapist (PT)students
have the chance to participate in clinical education as part
of a professional (entry-level) education programme [5].
When students were assigned to well-run facilities for their
clinical rotations, their satisfaction levels increased [7].
About one-third of the teaching is clinical training, the
patient and student-centred learning environments are
highly valued [8, 9]. The learning process is accelerated by
clinical instructors' methods of instruction[10]. In 2018
Clint Newstead et al., studied the confidence, involvement,
and training requirements of physical therapists in
Australian clinical education (CE). Physiotherapists with
different professional backgrounds participated in CE.
Even though many participants had taken part in CE-
related CPDs, many said that additional training was still
needed. Future clinical educator training should be
customised for the amount of experience of participants
and concentrate on the CE components in which they lack
confidence [11]. Students reported being happier with the
clinical learning as a result of those instructors' clinical
teaching characteristics, according to a 2017 study by
Ehsan et al., on undergraduate physical therapy students'
evaluations of those instructors' clinical teaching traits
[12]. Auniform national curriculum for a five-year Doctor of
Physical Therapy (DPT) degree programme was developed
and implemented by the Higher Education Commission of
Pakistan in 2011, which has been revised periodically. To
meet national and international needs and standards a fair
proportion of teaching time is dedicated to clinical training
in more than 200 bedded hospitals has been made
mandatory. The degree programme is offered by publicand
private degree-awarding institutions and affiliates.
National requlatory body being in its infancy is not
monitoring the requirements for DPT teaching institutions
at present. Clinical training is an aspect that needs reqular
assessments of whether it is fulfilling the targeted
outcomes or not. It is imperative to find out how students
feelabout the way clinicalinstructors behave whentraining
DPTundergraduatesinclinical settings.

This study aims to find out the undergraduate
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physiotherapy students' perceptions regarding the clinical
instructors'behavioursduringclinical training.

METHODS

This multicentre descriptive cross-sectional study was
administered among 260 physical therapy undergraduate
students of different institutes from two cities of Punjab
from September 2021to March 2022, after ethical approval
by the institutional ethics review board of Sialkot College of
Physical Therapy wide reference no. IRB-SCPT-DPT-146-
2021. The sample size was calculated using G power
software, with the formula: n=[Z(1-x/2)]2. P(1-p)/(d)2.
Where Z(1-x/2)=1.96 at 95% confidence interval, P=positive
perception= 0.70 [13], d=0.056 margin of error and n=258
participants, so 260 participants were included. A
convenient sampling technique was used to meet the
sample. DPT Undergraduates enrolled in different
universities both public and private and affiliated colleges
in 3rdyear or bth semesterand above, undergoing honorary
internships and those carrying out supervised clinical
practice as part of their curriculum were included.
Studentsin Ist and 2nd year DPT were excluded. Data were
collected using self-structured proforma for demographic
and academic information and Clinical Instructor
Behaviour Instrument (CIBI), (Cronbach alpha=0.92) after
written informed consent from eligible students
electronically[14, 15]. CIBI measures behaviours under five
subsections including instructional, interpersonal,
evaluative, professional and personal behaviours. Each
subsection contains sixitems. The response was recorded
on a Likert scale of 1-5, 1 being the least and 5 being the
most important. The total score of the instrument ranges
from 30-150, the higher the score, the more positive is the
behaviour of the instructors [16]. The data were analysed
using the statistical software SPSS version 21.0. The
descriptive statistical analysis in the form of Mean and
Standard deviation was performed.

RESULTS

Of the participants, 34(13.07%)were male and 226(86.92%)
were females. Witharange of 21to 25 years, the Mean Age +
SDwas?22.79+15.75years(Table1).

Table 1: Demographic and Academic Information of the
Participants

Variables Results

Mean Age + SD(Years) 22.79+£15.75
Min-Max (Years) 21-25
Gender
Male 34(13.07%)
Female 226(86.92%)
Years of Study
3 80(30.76%)
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Sialkot 88(33.85%)
Supervised Clinical Practice
Institutional Clinical Training Facility
Public Hospital
Private Hospitals And Clinics
Special Education Rehab Facility

30(11.53%)
90(34.61%)
58(22.30%)
32(12.30%)

Sports Centres 6(2.3%)
Others 14(5.38%)
None 30(11.53%)

Results indicated that the mean of Explains the Procedure
4.11 + 0.86, Demonstrates Clinical Skill for Students 4.15 +
0.74, explains the Basis for Actions and Decisions 3.93+
0.83, Provides Practice Opportunities for Students 3.97 +
0.86, Stimulates students problem-solving and critical
thinking 3.77+0.88, Answers student questions clearly and
precisely3.92+0.89(Table 2).

Table 2: Summary of Instructional Behavior

Mean+S.D

Behavioural Description / Instructional

Explains Procedures Clearly 4.11+£0.86
Demonstrates Clinical Skills for Students 4.15+0.74
Explains the Basis for Actions and Decisions 3.93+0.83
Provides Practice Opportunities for Students 3.97+0.86

Stimulates Student Problem Solving and Critical Thinking| 3.77+0.88
3.92+0.89
3.97+0.60

Score of Interpersonal Behavior showed that maintains an
atmosphere that allows the expression of opinions 3.84 +
0.85, Encourages students to feel free to ask questions or
to ask for help 4.03 + 0.86, Is available and accessible to
students when needed 3.73 + 0.99, Exhibits a genuine
interest in the student 3.76 + 0.97, Demonstrates
confidence in and respect for the student 3.84 + 0.96,
Provides supportand encouragement for the student 3.81+
0.91and total mean score of all items of subset 3.83 + 0.60
(Table3).

Table 3:Summary of Interpersonal Behavior

Answers Student Questions Clearly and Precisely
Total Mean Score of All Items of Subset

Behavioural Description / Interpersonal Mean+S.D

Maintains an atmospl;fe;ep;t:iitnasllows the expression 3.84+0.85
Encourages students ;c;&celerflzgfzpto ask questions or to 4.03+0.86
Is available and accessible to students when needed 3.73+0.99
Exhibits a genuine interest in the student 3.76 £0.97
Demonstrates confidence in and respect for the student | 3.84 +0.96
Provides support and encouragement for the student 3.81+0.91

4 144(55.38%) | Thetotal mean score of all items of the subset | 3.83+0.60 |

5" 36(13.84%) Analysis of evaluation showed that corrects students

Institution tactfully without belittlingthem 3.73+ 0.93, Provides useful

Public 46(17.69%) and constructive feedback 3.75 + 0.936, demonstrates

Calleges Afﬁ.“ated to Public 94(36'152") objectivity and fairnessin the evaluation of the student 3.91

Private — 120(46.15%) +1.055, Observesand assesses student performance of the

- Citles of Study student 3.83 + 0.97, Provides specific suggestions for
Faisalabad 172 (66.15%)

student improvement 3.80 = 0.887, Defines clearly the
expectations of students 3.72 + 0.91 and total mean score
ofalltheitemsof subsetwas 3.79+0.72(Table 4).

Table 4:Summary of Evaluative Behavior

Behavioural Description / Evaluative Mean +S.D
Corrects students tactfully without belittling them 3.73+0.93
Provides useful and constructive feedback 3.75+0.936

Demonstrates objectivity and fairness in the evaluation
of the student 3.81+1.085

Observes and assesses student performance of
the student

Provides specific suggestions for student improvement | 3.80 + 0.887
Provides support and encouragement for the student 3.72+0.91
3.79+0.72

3.83+0.97

The total mean score of all items of the subset

The summary of each item of professional behaviour is
summarized(Table5).
Table5: Summary of Professional Behavior

Behavioural Description / Professional Mean+S.D
Facilitates students' awareness of their professional
responsibility 3.78+0.98
Demonstrates interest in patients and their care 3.96+0.95
Demonstrates clinical knowledge, competence, and
judgment 3.99+0.858
Relates underlying theory to physical therapy clinical
practice 3.97+0.88
Accepts responsibility for own actions 3.96 +0.94
Acts as a professional role model 3.97+0.846
The total mean score of all items of the subset 3.93+0.70

The summary of each item of personal behaviours is
summarized(Table 6).
Table6: Summary of Personal Behavior

Behavioural Description / Personal Mean +S.D
Demonstrates honesty when working with students and
patients 3.84+0.849
Displays a sense of humor 3.79 £1.027
Demonstrates flexibility when working with students | 3.85+0.936
Demonstrates self-control and patience 3.84+1.032
Demonstrates enthusiasm for teaching and clinical
training 3.83+£1.015
Is friendly and outgoing when working with students 3.79+0.987
The total mean score of all items of the subset 3.82+0.71

The total score of CIBl along with the total of each subset,
categorical means, and standard deviation of all five
subsets of different behaviours. The categorical means of
the behaviours showed us that all the categories have a
mean value of less than 4 out of 5 which shows that most of
the students' perception lies in the scoring of “important”
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as mentioned in the questionnaire. CIBl has an overall total
score of 116.17 out of 150 which equals 77.45% depicting a
positive perception of behaviour(Table 7).

Table 7: Statistical Values of the Total Score of Five Categories of
CIBI(n=260)

Categories of CIBI Total Score Out of 30 Each  Mean *SD
Instructional 22.94 3.97+0.60
Interpersonal 23.63 3.83+0.60
Evaluative 22.74 3.79+0.72
Professional 23.01 3.93+0.70
Personal 23.85 3.82+0.71
Overall Total Score CIBI 116.17 -

DISCUSSION

The purpose of this study was to evaluate how clinical
instructors behaved and how physiotherapy students
perceived the qualities of a successful clinical instructor
that aided in the learning process. The majority of studies
onclinicalinstructors'efficacy have contrasted faculty and
student opinions of these professors. Ismail et al.,
discovered a direct correlation between nursing students'
perceptions of clinical instructor behaviour and their
actual usage.The findings of the current study confirmed
the results of the previous study and showed a positive
association. Azizetal., performedastudyinKarachiin 2018
to learn how physical therapy students felt about the
clinical training programme.The participants' responses
were good and demonstrated their interest in the study.
When participants were questioned about creating a
positive learning environment that is approachable, non-
threatening, and enthusiastic 70% of them agreed. About
40% of people were hesitant to pursue autonomous
learning . Participants of the current study also desired to
be trained under the supervision of experienced clinical
trainers. Odole et al., in 2017 conducted a study in
Southwest Nigeria, aiming to gather feedback on the
merits and disadvantages of the clinical education models
currently in use there. 53 (71%) of the 74 physiotherapy
educators who participated in this cross-sectional
population-based survey—45 men and 29 women—had
postgraduate degrees. Of the participants, twenty-two
(29.7%) reported having received formal training in clinical
education before working as clinical trainers. In this
qualitative survey, seven themes were identified including
the potential to connect theory to practice, growing self-
assurance, greater collaboration between academics and
clinicians, and improved clinicians. Our study differs in the
methodology being a quantitative analysis and involving
students only while they targeted the clinical trainers also.
While there are advantages, providing practical instruction
to physiotherapy students in southwest Nigeria is thought
to have numerous advantages. The Nigeria University
Commission must develop and execute policies that
consider the purported drawbacks. When the students
grow into professionals, this will result in a rise in the
enhancement of their clinical skills . Safo et al., studied the
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ratings of physiotherapy students on clinical education
attributes of lecturersand clinical supervisors on 81clinical
physiotherapy students using the McGill clinical teachers'
evaluation(CTE)tool. They compare the means of students'
level of study and ratings regarding the clinical education
attributes of clinical supervisors and lecturers. The clinical
education attributes of lecturers and supervisors were
highly rated '. Rating on clinical education attributes of
supervisors (p=0.111) and lecturers (p=0.124) did not differ
significantly between the different levels of study. We
differ in the study population and in evaluating the class-
wise perception feedback of the participants on adifferent
outcome measurement tool. J Quartey et al., studied
perceptions of undergraduate allied health students about
attributes of clinical trainers and clinical learning
environment in Ghana. They utilized the clinical
environment learning inventory and McGill clinical teacher
evaluation tool on 169 allied health students. They found
positive perceptions of AHS students about the
environmentandtheteachers'. The difference of our study
is that we only focused on DPT undergraduates using CIBI
for data collection although the sample size was
comparable in both studies. Fox et al., in their scoping
review, reported that health education programs seek to
incorporate more inter-professional activities into their
respective programs, so it is important to review methods
and measures that would best fit their program .Naido et
al., during the development of a tool to evaluate a
physiotherapy clinical education programme in South
Africa, identified the items that could be included.They
used focused group discussion for qualitative data
gathering. They observed that clinical physiotherapy
education is complex and its diversity can be seen in the
emerging themes . Current study differs from them as we
used a quantitative approach and a validated available tool
for data collection. Assessment and analysis of effective
clinical attributes was the key element of this study. More
focus and improvements are needed highlighting the
patient and organization-related factors in the clinical
education of physiotherapy students. The results of this
study indicate that clinical educators may need to reframe
teaching methodologies, especially regarding the
behaviour towards the students. More research work is
required on this subject with a larger sample size focus
group discussions and qualitative analysis at the
institutionallevelin Pakistan.

CONCLUSIONS

It was concluded that clinical practice has a crucial role in
undergraduate physiotherapy education assessment and
analysis of effective clinical attributes was the key element
of this study. So, assessment of clinical instructors'
behaviours and physical therapy students' perception
towards these characteristics are important in improving
physical therapy education to facilitate learning and
ultimately the delivery of healthcare services. There is a
positive perception of the students about clinical
instructors'behaviours.
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Ovarian cancer ranks as the seventh most frequently diagnosed malignancy among women
worldwide. Endometrioid carcinoma, a type of proliferative endometrial tumor, accounts for
approximately 15% of epithelial ovarian cancers, making it the third most common subtype.
Objective: To investigate the relationship between Endometrioid Carcinoma and potential risk
factors, including demographic, reproductive, and lifestyle factors. Methods: A cross-sectional
study was conducted at Hayatabad Medical Complex's Department of Pathology from January 1
to December 31, 2023. The study analyzed 139 ovarian tumor specimens confirmed through
histopathology. Statistical analysis using SPSS version 26 identified significant associations
between variables using Chi-square tests and logistic regression, with a significance level of p<
0.05. Results: Atotal of 139 ovarian specimens with the patient's mean age(45.34 years)with the
highest prevalence of endometrioid carcinoma observedinwomenaged 40-43and 60 yearsand
above. The prevalence of endometrioid carcinoma was about 14.4% (n=20). A significant
association was identified between parity and endometrioid carcinoma (p-value = <0.001).
Menopausal status also showed a significant association, with postmenopausal women having
ahigher prevalence of endometrioid carcinoma. Logistic regression analysis indicated that age
was a significant predictor of endometrioid carcinoma (p-value = 0.028).Conclusions:
Significant association between nullipara and premenopausal women with endometrioid
carcinoma, emphasizing the importance of considering parity and menopausal status as a risk
factorforendometrioid carcinoma.

INTRODUCTION

The second most common gynecologic cancer worldwide,
ovarian cancer is the worst in both Europe and the United
States [1]. It ranks as the seventh most commonly
diagnosed cancer among women worldwide and the tenth
inChina[2]. In Western and Asian nations, the frequency of
ovarian tumors varies; in women of reproductive age, two-
thirds of cases occur. Ovarian cancer in children is
extremely uncommon, affecting fewer than 5% of cases
[3]. Of all ovarian tumors, 75-80% are benign ones, and 55-
65% of them are seen in women under 40 years [4]. Most
ovarian cancers arise from the epithelial cells of the ovary

and are classified by the WHO into five major histological
types based on epithelial characteristics. Historically,
ovarian tumors have been classified into three categories:
benign, borderline (or "carcinoma of low malignant
potential"), and malignant, using criteria such as
architectural pattern, cytological atypia, and mitotic
counts [5]. With a frequency of 15%, endometrioid
carcinoma is the third most common epithelial ovarian
cancer subtype, after serous and mucinous
cystadenocarcinomas, and is characterized by its
proliferative growth in the endometrium [6]. Typically
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appearing a cystic mass with hemorrhagic, serous, or
mucinous components, endometrioid carcinoma's
ultrasound appearance closely resembles that of an
endometrioma, characterized by a low-level echo-filled,
thick-walled cystic structure [7]. This carcinoma
represents a subset of primary epithelial ovarian tumors,
making up approximately 10% to 15% of ovarian
malignancies [8]. Patients with endometriosis may
develop endometrioid carcinomas, especially if their
endometriomas are larger than 10 cm, grow more quickly,
or have solid, solid-cystic regions or papillary outgrowths,
which are signs of cancer [9, 10]. The prevalence of
endometrioid carcinoma varies globally; a study in China
reported a prevalence of about 9.5%, while another study
found a prevalence of approximately 11% [11, 12]. In
Pakistan, the reported prevalence of endometrioid
carcinoma varies, with one study documenting a rate of
24.2% and another reporting a prevalence of 7.6% [13, 14].
Women with Endometrioid Carcinoma (EC) may be
asymptomatic, while others might experience symptoms
related to their pelvic mass [15]. Both endometrioid and
clear cell ovarian cancers share similar associations, with
increased risks linked to endometriosis, Hormone
Replacement Therapy (HRT), and advancing age, and
decreased risks associated with tubal ligation [2]. Ovarian
cancer often presents with non-specific symptoms, which
can lead to late-stage detection. Endometrioid carcinoma
has several established risk factors, including advancing
age, hormone replacement therapy, high dietary fat intake,
family history, genetic predisposition, and nulliparity(never
having given birth). Nevertheless, additional research is
necessary to ascertain the possible contributions of other
risk factors, such as obesity, talc powder use, fertility
drugs, infertility, radiation exposure, and in vitro
fertilization, to the development of endometrioid
carcinoma, as their effects are still unknown [14, 16]. MR
imaging of endometrioid carcinoma identifies two main
types: solid and cystic, with cystic types having various
subtypes. Endometrial thickening may also be visible in
imaging studies[17]. According to their solid development
pattern, endometrioid carcinomas are categorized into
three categories by the International Federation of
Gynecology and Obstetrics (FIGO) system: Grade 1has less
than 5% solid architecture, Grade 2 has 6-50% solid
architecture, and Grade 3 has more than 50% solid
architecture[18]. The rationale for this study is to address
the rising incidence of endometrioid carcinoma in Khyber
Pakhtunkhwa, where dataonits prevalence and associated
risk factors are limited. The objective of the study was to
assess the prevalence and risk factors of endometrioid
carcinomain this region to help improve patient outcomes
andreduce the burden of ovariantumors.

METHODS

This one-year descriptive cross-sectional study was
conducted from January 1, 2023, to December 31, 2023, at
the Department of Pathology, Hayatabad Medical Complex,
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Peshawar, Pakistan. A non-probability convenience
sampling technique was employed, and a sample size of 139
was calculated using OpenEpi, based on an anticipated
frequency of endometrioid carcinoma of approximately
10%, a 95% confidence interval, and a 5% margin of error
[19]. The study included tumor specimens from patients
who underwent surgical procedures such as cystectomy,
oophorectomy, salpingo-oophorectomy, and total
abdominal hysterectomy with or without salpingo-
oophorectomy, with histopathologically confirmed ovarian
tumors. Exclusion criteria encompassed patients with two
or more synchronous ovarian tumors, incomplete or
insufficient histopathological data, and specimens of non-
ovarian origin or not meeting the study's diagnostic
criteria. Data were collected prospectively from medical
records and pathology archives. Tumor specimens
obtained from surgical procedures, whether performed at
Hayatabad Medical Complex or elsewhere, were processed
in the Department of Pathology. Demographic and clinical
information including patient age, gender, parity, and
presenting symptoms was documented on a pre-designed
proforma. Histopathological analysis involved tumor
classification following the World Health Organization
(WHO)classification system for ovarian tumors[19]. Tumor
sections were stained using Hematoxylin and Eosin (H&E)
for the assessment of tumor type, presence of necrosis,
lymphovascular invasion, and cellular atypia. Ethical
approval was obtained from the Institutional Review Board
of Hayatabad Medical Complex Peshawar (Ref. No: HMC-
QAD-F-00970). Informed consent was obtained in writing
from all participants before data collection. To ensure
confidentiality, participant data were coded, and access to
personal information was restricted to authorized
research personnel only. Data analysis was conducted
using SPSS version 26.0, with descriptive statistics to
summarize baseline data, chi-square tests to examine
categorical variable associations, and logistic regression
analysis to identify potential correlations between risk
factors and endometrioid carcinoma. The chi-square test
was chosen to compare categorical variables, while
logistic regression was used to analyze relationships
between predictor variables and disease occurrence. A
significancelevel of p<0.05wassetforalltests.

RESULTS

The participants were between the ages of 13and 85, witha
mean age of 45.34 + 17.311 years. The age of the study
participants was categorized into six distinct age groups.
The majority of participants were either in the 40 to 49
years'age group, representing 25.2% (n=35) of the sample,
or in the 60 years and above category, which constituted
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25.9% (n=36) of the participants. A smaller portion of the

participants were under 20 years'old(13.7%, n=19), followed

by those in the 30 to 39 years'group(12.9%, n=18). The 50 to

59 years' group accounted for 15.1% (n=21), while the 20 to

29years'group hadabout 7.2%(n=10), as shownin figure 1.
30
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20
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Age groups
Figure1: Age Distribution of the study Participants

The specimensanalyzedin the study were diverse, with the
majority being a uterus with adnexa, accounting for 43.2%
(n=60) of the total. This was followed by total abdominal
hysterectomy with bilateral salpingo-oophorectomy (TAH
BS0)specimens, which were about 13.7% (n=19) of the total
samples. Ovarian specimens were also significant, with
9.4% (n=13) comprising ovaries alone and 8.6 % (n=12) being
ovarian cysts. Smaller proportions included pelvic masses
(6.5%, n=9), ovaries with fallopian tubes(4.3%, n=8), uterus
with adnexa and appendix (3.6%, n=5), and uterus with
adnexa and peritoneum (3.6%, n=5). Specimens such as
cystectomy (2.9%, n=4), ovary NOS (2.9%, n=4),
oophorectomy(0.7%, n=1), and abdominal mass(0.7%, n=1)
were alsoless frequently examined(Figure 2).
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Figure 2: Frequency of Different Histological Specimens

The parity datashowed thatamongthe 63 participants with
available information, 28.6% (n=18) were nulliparous, while
the majority (71.4%, n=45) were multiparous. Regarding
menopause status, data was available for 38 participants.
Of these, 18.8% (n=6)were in the premenopausal stage, and
81.2% (n=32) were postmenopausal. When examining the
prevalence of endometrioid carcinoma, 14.4% (n=20) of the
total sample was diagnosed with endometrioid carcinoma,
as illustrated in figure 3. The study examined various
diagnoses among the participants, with Papillary Serous
Adenocarcinoma being the most common, accounting for
20.1% (n=28) of the cases. Serous Carcinoma was also
prevalent, accounting for 16.5% (n=23) of the cases.

DOI: https://doi.org/10.54393/pjhs.vbi11.2320

Mucinous Adenocarcinoma was diagnosed in 12.2% (n=17)
of the participants, while Clear Cell Carcinoma and Brenner
Tumor were identified in 9.4% (n=13) and 7.2% (n=10) of
cases, respectively. Other diagnoses included Granulosa
Cell Tumor (7.2%, n=10), Sclerosing Stromal Tumor (5.8%,
n=8), and Yolk Sac Tumor (2.2%, n=3). Less frequent
diagnoses, each representing less than 1% of the cases,
included Dysgerminoma (n=1), Low-grade Appendiceal
Mucinous Neoplasm (n=1), Malignant Spindle Cell Tumor
(n=1), Mixed Mullerian Tumor (n=1), and Mucinous
Adenocarcinoma with Omental Implants (n=1) while Mixed
Germ Cell Tumorwasabout 1.4%(n=2)(Figure 3).
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Figure 3: Prevalence of Different Histological Tumors Diagnosed
The histological examination of the endometrioid
carcinoma reveals an enlarged uterus with a thickened
endometrium on gross examination. Tumors typically
present as polypoid or exophytic masses within the uterine
cavity. Solid, whitish, and friable ovarian masses were
observedinapproximately 70% of casesas shownintableT,
indicating a common presentation. Partially cystic and
solid tumors were seen in about 55% of patients, with the
cystic areas often containing papillary growths in around
35% of cases. Hemorrhagic foci within the tumor were
found in approximately 45% of cases. Multiple cysts
containing haemorrhagic fluid and necrosis were found in
about 25% of patients, while cystic cavities filled with
thick, mucoid material were reported in 25% of cases.
Additionally, amber-colored fluid within cystic parts was
observed in about 15% of specimens, often accompanied
by papillary projections. Multiple papillary growths within
the uterine cavity were found in approximately 30% of
endometrioid carcinomacases.

Table 1: Histopathological Findings of the Endometroid
CarcinomaCases

Histopathological Findings Percentage (%)
Ovarian Masses (Solid, Whitish, Friable) 70%
Partially Cystic Solid Tumors 55%
Cystic Areas with Papillary Growth 35%
Hemorrhagic Foci 45%
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Cysts with Hemorrhagic Fluid and Necrosis 25%
Cysts with Thick Mucoid Material 25%
Cysts with Amber-colored Fluid 15%
Multiple Papillary Growth 30%

The study assessed the association between endometrioid
carcinoma and age, parity, and menopause status using
Chi-square tests and Logistic Regression analysis. While
there was no significant association between age group
and endometrioid carcinoma using Pearson Chi-Square (p
= 0.103). However, the likelihood ratio test showed a
significant association (p = 0.021), and linear-by-linear
association test revealed a significant trend, with
increasing likelihood of endometrioid carcinoma with age
(p=0.009). The age groups 40—49 years and above 60 years
(20% cases each), both showed higher occurrence of
endometroid carcinomasas shownintable 2.

Table 2: Correlation of Age, Parity and Menopausal Status with
Endometrioid Carcinoma

Endometrioid Carcinoma N (%)

Variables
No Yes Total

p-
Value

DOI: https://doi.org/10.54393/pjhs.vbi11.2320

A)Confluent back-to-back glands(10x power view of Endometroid
Carcinoma)

B) FIGO grade 1 tumor with less than 5% solid component (20x
power view of Endometroid Carcinoma)

C) Glands lined by pleomorphic hyper chromatic cells (40x power
view of Endometroid Carcinoma)

The multivariate regression analysis was conducted to
assess the effects of age group, parity, and menopausal
status on the occurrence of Endometrioid Carcinoma(EC).
The dependent variable, EC, was observed in two
categories: "Yes" (30.8%) and "No" (69.2%). The model
fitting criteriaindicated asignificantimprovement over the
intercept-only model (Chi-Square=32.097, df=6, p<0.001),
as presented in Table 3. This suggests that the predictors
collectively contribute to distinguishing between the
presence and absence of EC. The pseudo-R-square
values—Cox and Snell (0.709), Nagelkerke (1.000), and
McFadden (1.000)—indicate a strong model fit. Likelihood
ratio testsrevealed significant effects for parity (p =0.006),
agegroup(p<0.001),and menopausal status(p=0.017).
Table 3: Binary Logistic Regression Analysis of Endometroid
Carcinomawith Age

Model Summary: Dependent Variable (EC) Independent

Variable (Age) Covariates (Parity and Menopausal Status)

<20Years 19(100%) | 0(0%) |19(100%)
20-29Years | 10(100%) | 0(0%) [10(100%)
Age 30-39Years | 17(94%) | 1(6%) [18(100%)
Groups 40-49Years | 28(80%) | 7(20%) [35(100%) 0055
50-59Years | 16(76%) | 5(24%) |21(100%)
60 Years and above[29(80.5%)(7(19.5%)|36(100%)
barity NuIIi.pari.ty 3(50%) | 9(50%) |18(100%)| -
Multiparity 43(95.5%)| 2(4.5%) |45(100%)
Menopausal Pre”\}\fo"nigiusa' 2(33.3%) |4(66.7%)| 6(100%) .
Status POStWE"OPausa' 22(84.6%) |4 (15.4%)|26 (100%)|
omen

The results showed a strong association between
nulliparity (having no children) and endometrioid
carcinoma, with 9 out of 18 nulliparous individuals
diagnosed with the condition (p-value = 0.000), a
significantly lower prevalence of endometrioid carcinoma
among multiparous individuals (those who have had
children), a significant relationship between
premenopausal statusand endometrioid carcinoma, with 4
out of 6 premenopausal women diagnosed with the
condition (p-value = 0.009), and a lower prevalence of
endometrioid carcinoma among postmenopausal women,
and histopathological changes were also observed (Figure

Figure 4: Histologic Features of Endometrioid Carcinoma

Model Fit
Cox and
Chi-Square df | p-Value | <2Lo9 4| SnellR Nagelkerkd
ikelihoo Square q
32.097 6 0.001 | 106.088 | 0.709 1.000
Variables in the Equation
. _ Exp(B)
Predictor B S.E. Wald df |p-Value (Odds Ratio)
Age | 0.033] 0.016| 4429 | 1 | 0.001 1.033
Parity | 37.894] 13324| 0.00 1 | 0.008 1174
Meg"pausa' 749 13626|  0.00 1| o001 1.092
tatus

DISCUSSION

This study focused on the prevalence and risk factors
associated with endometrioid carcinoma, enrolling 139
ovarian cancer specimens. This study found a prevalence
of endometrioid carcinoma of 14.4%, which is consistent
with findings from Zhou et al. (11%) and Wentzensen et al.
(13.2%), although it is somewhat higher than the 9.5%
prevalence reported by Mei et al.[11, 12, 20]. Mei et al. also
noted a higher prevalence of 24.2%, while Kanwal et al.
reported a lower prevalence of 7.6% in a comparable
setting [12, 14]. These variations may reflect regional
differences and methodological factors, highlighting the
importance of locally focused data for accurate
assessment. When examining the distribution of ovarian
carcinoma subtypes, this study revealed a pattern that
diverged from prior research. For instance, Wentzensen et
al. reported that serous carcinoma constituted 73.7% of
cases in their analysis, followed by mucinous (7.2%) and
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clear cell carcinomas (5.9%) [20]. Similarly, Saeed et al.
found that serous carcinoma was the most common
subtype, at55.9%, while clear cell carcinomaaccounted for
38.9% [21]. In contrast, our study observed a markedly
lower prevalence of serous carcinoma (16.5%) but higher
occurrences of mucinous adenocarcinoma (12.2%) and
clear cell carcinoma (9.4%). Additionally, granulosa cell
tumors accounted for 7.2% of cases, close to the 8.1%
prevalence found by Ahmad et al. but lower than the 14.4%
reported by Kanwal et al. [13, 14]. Germ cell tumors,
including yolk sac and mixed germ cell tumors, comprised
3.6% of cases in this study, which is lower than the 1%
prevalence observed by Kanwal et al. [14]. For mucinous
carcinoma, Ahmad et al. reported a prevalence of 8.1%,
aligning with our study's finding of 12.2% [13]. However, the
prevalence of clear cell carcinoma in this study was 9.4%,
which is higher than Ahmad et al. 6.4% and Kanwal et al.
3.4% [13, 14]. Such differences in subtype distribution
underscore the need forfurtherinvestigationinto potential
geographic or genetic factors influencing these rates. The
analysis also identified several demographic factors
associated with endometrioid carcinoma. Age showed a
weak but statistically significant correlation, which aligns
with findings from Ali et al. [16]. Parity emerged as a
significant variable; nulliparous women demonstrated a
notably higher risk of developing endometrioid carcinoma
than parous women, consistent with findings from Ali et al.
and Reid et al., who reported that parous women had a
30—60% lower risk of endometrioid carcinoma than
nulliparous women [16, 19]. Additionally, this study showed
a substantial association between menopausal status and
endometrioid carcinoma, with premenopausal women
having higher risk, a finding in line with Ali et al. report of
nulliparity and late menopause as significant risk factors
[16]. Our study identified several associations, rather than
causal factors, between endometrioid carcinoma and risk
factors such as age, parity, and menopausal status,
contributing valuable insights to regional ovarian cancer
research. Given that these associations are less frequently
exploredinlocalliterature, further studies are warranted to
investigate the impact of these factors in diverse
populations and enhance understanding of the disease's
etiology. There were a few limitations in this study to
consider. The study has limitations that may affect the
generalizability and profundity of the findings. Specifically,
the cross-sectional methodology and relatively small
sample size mean that the data cannot be used to
demonstrate a causal relationship between the
development of endometrioid carcinomaand the identified
risk variables. Larger, multi-center investigations should
be conducted in the future to confirm these results and
investigate additional possiblerisk factors.
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CONCLUSIONS

This study identified a higher prevalence of endometrioid
carcinoma in the region and explored its association with
demographic factors such as age, parity, and menopausal
status. While age showed a significant association with the
condition, nulliparous and premenopausal women were
significantly more likely to develop endometrioid
carcinoma compared to multiparous and postmenopausal
women. These findings underscore the importance of
considering parity and menopausal status as potential risk
factors. This study highlights associations rather than
causative links, given the study's descriptive and cross-
sectional design. Furtherresearchisneededto explore the
underlyingmechanisms and causative pathways.
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Sepsis in neonates was the main reason for morbidity and mortality globally, primarily in
developing countries. The World Health Organization (WHO) approximates that sepsis affects
approximately 3 million neonates annually, causing about 750,000 deaths. Platelet indices such
as Platelet Crit distribution width (PCT), Platelet Width Volume (PWV), and Mean Platelet
Distribution (MPD)were considered major biomarkers for diagnosis. Objective: To evaluate the
alterationsin platelet indices and septic markers(CRP)in neonates with sepsis as compared to
established reference values. Methods: This cross-sectional study was conducted at the
Department of Hematology and Transfusion Medicine in the Children's Hospital and University of
Child Health Sciences, Lahore, from November 2023 to February 2024. 57 neonates of the
Neonatal Intensive Care Unit(ICU)were sampled. Platelet indices, including PCT, PDW, MPV, and
C-reactive protein (CRP), were measured using automated hematology analyzers. Data were
analyzed by using SPSS V-23.0. One sample T-test was used to compare the means with the
reference value. Results: The mean platelet count was significantly lower. MPV and PDW were
significantly elevated in neonates with sepsis compared to the reference value, while PCT was
considerably lower. CRP levels were significantly elevated in neonates with sepsis.
Conclusions: This study concluded that plateletindices and CRP levels were valued biomarkers
for diagnosing and treating neonatal sepsis. These well-established inflammatory markers
suggestastrongsystemicinflammatoryresponse typically associated with sepsis.

INTRODUCTION

Sepsis in neonates is one of the main causes of morbidity
and mortality globally, particularly in developing and
underdeveloped countries, where it causes a quarter of all
neonatal deaths[1]. Itis estimated by the WHO that around
3 million newborns are affected by sepsis every year,
leading to about 750,000 mortalities [2]. Platelets have a
veryvitalrole notonlyinblood clottingbutalsointhe body's
immune response to infections [3]. Low platelet count
(Thrombocytopenia), is often associated with neonatal
sepsis[4,5]. Studies identify that 20% to 49% of neonates
develop thrombocytopenia with sepsis, depending upon
the severity of their condition [6]. Low platelet count in
neonatal sepsis is a marker of disease seriousness, with
exaggerated thrombocytopenia signifying worse results
[7]. Despite platelet count, specific markers like mean MPV,

PDW, and PCT are used for early diagnosis of neonatal
sepsis [8-10]. The average size of platelets, MPV, is
increased during infections as more reactive and larger
platelets are produced in bone marrow [11]. Literature
suggests that septic newborns have increased MPV levels
than healthy ones, suggesting it can be a useful marker for
predicting sepsis [12]. Current research demonstrated
that neonates with sepsis had pointedly higher MPV levels
related to healthy controls, signifying its utility as a
predictive marker [13]. PDW, which looks at variations in
platelet size, has also been explored as a diagnostic tool for
neonatal sepsis[10]. An increase in PDW may indicate the
production of immature or abnormal platelets, driven by
inflammatory responses during sepsis, like those caused
by interleukin-6 and tumor necrosis factor-a [11]. Several
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studies have found a positive link between higher PDW and
neonatal sepsis, further emphasizing its potential role in
early diagnosis[12]. PCT is another marker that measures
the percentage of blood volume made up of platelets. It
may help to evaluate the risk of sepsis-associated
complications. Although there are limited studieson PCT in
neonatal sepsis, early outcomes suggest that low PCT
values may indicate high risks of complications. Asit states
its role in platelet function and turnover, PCT may help
evaluate platelet utilization in septic neonates. The
availability of advanced laboratory services in tertiary care
hospitals allows for complete evaluations of platelet
indices, enabling early diagnoses and management of
sepsis in tertiary care hospitals [13]. Diagnosis and initial
treatment are important, decreasing sepsis-associated
problems, yet aggravating due to general clinical
indications [14]. This has enforced research into
biomarkers that can help in the primary detection and
management of neonatal sepsis, with platelet indices and
platelet count developingas major parameters[15].
However, despite the availability of such possessions,
neonatal sepsis remains an important risk in tertiary care
hospitals, mainly in Low and Middle-Income Countries
(LMICs). Considering the link between platelet indices,
platelet count, and sepsis in such situations is important
for refining clinical outcomes. The objective of this
research was to evaluate the alterations in platelet indices
and septic markers (CRP) in neonates with sepsis
comparedtoestablishedreferencevalues.

METHODS

This cross-sectional study was conducted at the
Department of Hematology and Transfusion Medicine in
the Children's Hospital and University of Child Health
Sciences, Lahore from November 2023 to February 2024.
Data were collected from neonates of the neonatal
Intensive Care Unit (ICU) of Children's Hospital, Lahore.
Patients' guardian consent was taken before sample
withdrawal. A consecutive sampling technique was used to
collect data from 57 neonates in the neonatal ICU. The
sample was calculated as follows:
_ Z?P(1-P)
dZ

Confidence Interval = Z = 1.96, Prevalence = p = 28.6% =
0.286, Margin of error = d = 11.7% = 0.117, n = 57 [16].
Postnatalage from birth to 28 daysand neonates with signs
and symptoms of sepsis, along with either positive culture
or other laboratory findings suggestive of bacterial
infection without positive culture, were included in the
study. At the same time, Neonates with congenital
anomalies or congenital and acquired causes of
thrombocytopenia other than sepsis were excluded from
the study. After approval from the IRB (1256/SAHS), data
from neonatal patients admitted to the hospital will be
gathered. We extracted roughly 2 milliliters of venous blood
from each newborn via peripheral veins into an ethylene
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diamine tetra acetic acid tube for these assays. Peripheral
blood smears were prepared, stained with Leishman's
stain, and analyzed to verify thrombocytopenia. An
automated device (Sysmex XE 2100, Celltac, and Celltac g)
was used to gather platelet indices. Gram staining and
blood culture were used to identify bacterial and fungal
organisms. Clinical evaluations and a thorough history
from the mother were used to assess the newborns. Every
infant had peripheral venous blood drawn, which was then
sent for testing for platelets, platelet indices, CRP, and
blood cultures. Data were entered and analyzed using IBM
SPSS version 23.0. Continuous variables such as age,
platelet count, MPV, PDW, and PCT were described as mean
SD, whereas categorical variables like gender were
described as frequencies and percentages. One sample T-
test was used to compare the means of controls and cases.
P-values less than 0.05 were taken as statistically
significant. Ethical clearance was obtained from the
ethical committee of the School of Allied Health Sciences,
Children's Hospital and Institute of Child Health (ICH),
Lahore.

RESULTS

Table Tshowed that 47 neonates were able to tolerate oral
feeding with 50-100 ml of milk, while 10 tolerated 100-150
ml. Additionally, 41 neonates were admitted to the NNE
Ward, and 16 were admitted to the Special Newborn
Intensive Care Unit(NICU).

Table 1: Feeding Tolerance and Ward Distribution of Neonates
with Sepsis

Feeding Tolerance (Milk Volume) Number of Neonates

50-100 ml 47
100-150 ml 10
Ward Locations Number of Neonates
NNE Ward 41
Special Newborn Intensive Care Unit 16
(NICU)

The mean platelet count in neonates with sepsis was
significantly lower than the reference value(p <0.001). This
reduction in platelet count (thrombocytopenia) could be
associated with the systemic inflammatory response seen
in sepsis. MPV was significantly elevated in neonates with
sepsis compared to the reference value (p < 0.001). An
increased MPV suggests larger platelet size, potentially
indicating platelet activation and destruction, which was
commonly observed in sepsis. PDW was significantly
higher than the reference value (p < 0.001). Elevated PDW
reflects increased variability in platelet size, indicating
platelet activation, which may occur due to the
inflammatory process in sepsis. The PCT was significantly
lower than the reference value (p < 0.001). This reduced
platelet crit indicated a lower total platelet mass in the
blood, which could be due to decreased platelet production
or increased destruction, commonly observed in septic
neonates. CRP levels were significantly elevated in
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neonates with sepsis (p < 0.001). CRP was a well-
established inflammatory marker, and its marked elevation
suggests a strong systemic inflammatory response
typically associated with sepsis(Table 2).

Table 2: One-Sample t-Test: Neonatal Sepsis Variables versus
Reference Values

95% C.l of 95% C.l of
Difference Difference

Reference Mean p- Mean

Variables

Value +SD Value Difference (L (V)
(Pﬂztce,'jltj 30 |52t 000 0754 | 1048 | -0.461
wevir) |9 MO *lco00 2074 | 1743 | 2408
pow(%) | 135 [8357%00m| 4837 | 4533 5.14
PeT(%) | 025 |55 |<00m -om7 | -01a | -0.093
(riz,PL) 6 20000001 26088 | 22348 | 29.784
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culture (28.77 mg/L). A P-value of 0.016 indicated a
statistically significant difference in CRP levels. CRP was
an important marker in this study, with elevated levels
potentially indicative of more serious or specific
infections, especially in cases of fungal sepsis. PDW, PCT,
and CRP were the main parameters showing statistically
significant differences in neonates of different types of
sepsis. These findings suggest that these markers might
be usefulin clinical settings to differentiate between types
of neonatal sepsis and potentially to assess the severity of
the condition. Platelet count and MPV do not exhibit
significant differences across the groups, indicating that
they might not be as effective in distinguishing between
differenttypesof neonatal sepsis(Table 3).

Table 3: Comparison of Platelet Count, and Platelet Indices
across Different Types of Neonatal Sepsis

Neonatal patients were classified into three groups based
on culture: gram-positive culture, gram-negative culture,
and fungal sepsis. The test examines several parameters:
weight, platelet count, platelet count (MPV), Platelets
Distribution Width (PDW), Platelet Crit (PCT), and C-
Reactive Protein (CRP). The average number of platelets
was slightly higher in gram-negative cultures (2.30)
compared to gram-positive cultures (2.11), and fungal
sepsis was (2.50). The p-value of 0.803 indicated no
statistically significant difference in platelet count.
Platelet count alone does not significantly vary with the
type of sepsis, indicating that it may not be a strong
standalone marker for differentiating between the types of
sepsis. MPV was slightly higherinthe Gram-positive culture
(11.49 fl) compared to the Gram-negative culture (10.86 fl)
and fungal sepsis (11.30 fl). The p-value of 0.201 suggests
that the differences in MPV across the groups were not
statistically significant. MPV does not show a strong
correlation with the type of sepsis in neonates. DW was
highest in the fungal sepsis group (19.45%), followed by the
gram-positive culture (18.82%) and gram-negative culture
(18.04%). The p-value of 0.021 indicated a statistically
significant difference in PDW among the groups. PDW
appears to be a more sensitive marker in differentiating
between the types of neonatal sepsis. Higher PDW values
might be associated with more severe or different types of
infections, such as fungal sepsis. PCT was higher in the
Gram-negative culture group (0.13%) compared to the
Gram-positive culture (0.08%)and fungal sepsis(0.04%). A
p-value of 0.039 indicated a statistically significant
difference in PCT between the groups. PCT indicated that
there is a significant difference between sepsis types,
suggesting that this may be a valuable marker for
evaluating severe or characteristic neonatal sepsis. CRP
levels were highest in the fungal sepsis group (51.69 mg/I),
Gram-positive culture (36.66 mg/l), and Gram-negative

A p-
Characteristics N Mean +SD Value
CRP (mg/L)
Gram Positive Culture 18 36.66 +12.44
Gram Negative Culture 37 28.77+13.76
- 0.016
Fungal Sepsis 2 51.69 £ 0.40
Total 57 32.07+14.01
Platelets (Lac/pL)
Gram Positive Culture 18 2.11+0.83
Gram Negative Culture 37 2.30+1.24
- 0.803
Fungal Sepsis 2 2.560+0.71
Total 57 2.25+11
MPV (fL)
Gram Positive Culture 18 1M.49+1.34
Gram Negative Culture 37 10.86 + 1.14
- 0.201
Fungal Sepsis 2 11.30+£2.12
Total 57 11.07+1.25
PDW (%)
Gram Positive Culture 18 18.82 £0.83
Gram Negative Culture 37 18.04 £1.20
- 0.021
Fungal Sepsis 2 19.45+0.21
Total 57 18.34 £ 1.14
PCT (%)
Gram Positive Culture 18 0.08+0.05
Gram Negative Culture 37 0.13+0.10
- 0.039
Fungal Sepsis 2 0.04 +0.03
Total 57 0.11+0.09

Platelet count has a weak positive correlation with PCT (r =
0.242,p=0.070)and MPV(r=0.108, p=0.423), though these
correlations were not statistically substantial. The weak
negative association with PDW (r = -0.247, p = 0.064)
suggests that higher platelet counts might be related to
lower PDW, but this relationship was also not statistically
significant. The correlation between platelet count and
CRP was minimal (r = -0.085, p = 0.632), indicating no
meaningful relationship between these two parameters.
Overall, the platelet count does not show strong or
significant correlations with the other parameters,
suggesting that while the platelet count was an important
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marker, it may not directly correlate with these specific
plateletindicesor CRPlevelsinneonatal sepsis(Table 4).

Table 4: Correlation of Platelet Count with Sepsis Markers in
Neonates

Platelets MPV PDW PCT CRP

anaties (Lac/pL)  (fL) (%) (%) (mg/L)
Platelets (Lac/pL)

Pearson Correlation 1.000 0.108 -0.247 | 0.242 | -0.065
Significant (2-Tailed) - 0.423 0.064 | 0.070 | 0.632
MPV (fL)

Pearson Correlation 0.108 1.000 0.468 | -0.546 | 0.118
Significant (2-Tailed) | 0.423 - 0.000 | 0.000 | 0.380
PDW (%)

Pearson Correlation | -0.247 0.468 1.000 [ -0.546 | 0.050
Significant (2-Tailed) | 0.064 0.000 - 0.000 | 0.74
PCT (%)

Pearson Correlation | -0.247 0.468 1.000 [ -0.546 | 0.050
Significant (2-Tailed) | 0.064 0.000 - 0.000 | 0.74
CRP(mg/L)

Pearson Correlation | -0.065 0.118 0.050 | -0.164 | 1.000

Significant (2-Tailed) | 0.632 0.380 0.714 | 0.222 -

DISCUSSION

The present research offers important results on platelet
count, such as Platelet Width Volume (PWV), Platelet Crit
distribution width (PCT), Mean Platelet Distribution (MPD),
and CRP (C-Reactive Protein) in neonates with sepsis.
These factors, presentation deviations from the mention
values, were reliable with movements detected in current
reports, representing their position in the monitoring and
diagnosis of neonatal sepsis. The decreased platelet
countsinthisresearch(mean: 2.246 lacs/ulL)relates to the
mean value of 3 lacs/pL, providing the well-standard
suggestion between neonatal sepsis and
thrombocytopenia. Research such as Toro-Huamanchumo
CJ et al., have stated that 20-70% of neonates with sepsis
progresstothrombocytopeniareliant onthe severity of the
infection. Thrombocytopenia happens due to augmented
platelet utilization, frequently as a result of disseminated
intravascular coagulation(DIC), ageneral problem of sepsis
[17]. The pointedly raised MPV (mean: 11.074 fL) detected in
this report was consistent with the results of Kristopher
May Pamudji and colleagues, who proved that arise in MPV
showed the issue of greater, more responsive, and early
platelets from the bone marrow in response to systemic
infection [18]. This rise in MPV proposes augmented
platelet yield and a responsive thrombocytosis usually
seen during septic situations. Thus, MPV can assist as a
marker of infection and inflammation severity in neonates
with sepsis. Also, the raised PDW valuesin the study(mean:
18.337%) align with those stated in Wu J et al., in 2019,
where a rise in PDW was related to better variability in
platelet size, showing higher platelet destruction and
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production during sepsis [19]. The important change in
PDW among diverse sepsis forms in this report (p = 0.021)
provides the hypothesis that PDW can help as a sensitive
markerindistinguishing between forms of neonatal sepsis,
mainly fungal infections. Our study also obtained a
momentous decrease in PCT (mean: 0.113%) related to the
mentioned value of 0.23%, with a p-value of 0.039,
representing statistical importance. Low PCT in neonates
with sepsis showed decreased platelet count due to high
platelet utilization, mainly in severe infections. The
variations in PCT among sepsis emphasize its value in
evaluating the severity of the state and the level of platelet
demolition in neonatal sepsis [20]. CRP stages in this
report (mean: 32.066 mg/L) were markedly increased,
particularly in fungal sepsis cases (mean: 51.69 mg/L),
aligning with results from Eichberger J et al., who stated
that increased CRP points relate with greater infection
severity. Raised CRP was a well-recognized marker for
fungal and bacterial infections, making it a consistent
indicator for monitoring and diagnosing neonatal sepsis
[21].

CONCLUSIONS

In conclusion, the study's findings confirm that the platelet
indices, such as MPV, PDW, and PCT, along with CRP, were
valuable indiagnosing and differentiating between types of
neonatal sepsis. These markers provide clinicians with
critical insights into the severity and nature of the
infection, improving neonatal sepsis management and
outcomes.
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ARTICLE INFO ABSTRACT

Keywords: The genetic conditions known as hemoglobinopathies, which include thalassemia impact the
Thalassemia, Hemoglobin, Reticulocyte, Ferritin synthesis and structure of Hemoglobin, the red blood cell protein that carries oxygen.
Level Objectives: Toinvestigate the prevalence of different types of thalassemiaassociated with age,
gender and Hematological parameters. Methods: The total number of participants was n=139.
The cross-sectional study was conducted at Rai Medical College Sargodha. The study was
conducted for six months, from July 2023 to Dec 2023. Biochemical parameters investigated
such as Hemoglobin, mean corpuscular hemoglobin MCH, reticulocyte and ferritin were done in
the Hematology lab. Collected data were analyzed by SPSS version 25.0. Results: The gender
among the Patients. Pakistan Journal of Health distribution among the participants included male 50.3% and female 49.6%. The mean age of
Sciences, 5(11). https://doi.org/10.54393/pjhs.v5i11.2 the patients was approximately 34.8 years. This study of 139 participants found Hb-E Beta
294 Thalassemia (25.4%) to be the most common type, especially among those with a history of
cousin marriage. Severe forms like Hb-E Beta Thalassemia and Beta Thalassemia Major had low
hemoglobin and MCH levels, indicating severe anemia, while milder forms showed near-normal
levels. In mean corpuscular Hemoglobin E Beta Thalassemia (29.7 + 4.1), p=0.001, mean
corpuscularHemoglobin Alevelsare considerably lower than Beta Thalassemia Trait. There was
no association with age and gender, p>0.005. Conclusions: It was concluded that our
investigation offered important insights into the biochemical profiles linked to various
thalassemia types, even though it did not identify any appreciable variations in thalassemia
prevalencebyage orgender.
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INTRODUCTION

The term "Hemoglobinopathies" refers to a class of
hereditary diseases that affect the production of globin
chains, which are vital constituents of Hemoglobin
(Hb)—the oxygen-transporting protein found in red blood
cells. A variety of clinical problems are brought on by
genetic changes in these illnesses that change the normal
production or structure of Hb [1]. Thalassemiais a disorder
marked by diminished synthesis of one or more globin
chains, such as beta or alpha chains. Two such instances
are the alpha and beta types of thalassemia. Those involve
atypical Hb, which is brought about by mutations which
alter the globin chains' internal structure. Here are Hb-S,
Hb-C, and Hb-E (Hb-E) as examples [2]. About 1,200

different genetic modifications impacting the DNA
sequences of the human B-like (Hb-Z, Hb-A2, Hb-A1, and
Hb-01) and B-like (Hb-E1, Hb-G2, Hb-G1, Hb-D, and Hb-B)
globin genes are the primary root cause of the noted
clinical variation. These variants have been catalogued in
the Hb-Variants database, a locus-specific repository of
Hb variants and their associated clinical phenotypes [3].
Accurate DNA diagnosis of thalassemia can be achieved by
family research and thorough Hematological tests. For this
reason, a variety of methods can accurately, quickly, and
affordably identify the underlying genetic abnormality in
afflictedindividuals[4]. The majority of these are the result
of one or more globin chains having a single amino acid
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substituted. An estimated 320,000 infants are born
annually with major Hb disorders: 83% with sickle cell
disease and 17% with thalassemia. these births, about 80%
take place in poor nations. Five of the most cautious
projections indicate that more than 100 million people with
aglobalfrequency of 1.6% for beta-thalassemiaand at least
5.2% of the world's population (over 360 million) carry a
substantial Hb variation[5, 6]. The human body uses Hb for
a variety of purposes, including buffering hydrogen ions,
metabolizing nitric oxide, carrying carbon dioxide from
tissues to the lungs, and transporting oxygen from the
lungs to the tissues. Adult blood contains between 1.5 and
18 g/dL of hemoglobin [7]. The two main categories of Hb
disorders are hemoglobinopathies, which are caused by
abnormalities in the Hb gene structure, and thalassemia,
which are caused by mutations that impact the expression
and synthesis of the Hb chain. Thalassemia is an inherited
hematological disorder categorized by a decrease or
absence of one or more of the globin chain synthesis. Beta-
thalassemia is caused by one or more mutations in the
beta-globingene. The absence orreduced amount of beta-
globin chains causes ineffective erythropoiesis which
leads to anemia [8, 9]. A thalassemia phenotype and a
functional deficitinthe globin chainare the results of some
structural Hb variants that are also ineffectively produced
or globin chain variants that are so unstable that they
cannot form tetramers [10]. The first group, known as
thalassemia hemoglobinopathies, comprises the @ fusion
variants(Hb-Lepore)and Hb E, 26 (Glu—Lys). In this case,
the substitution at B-codon 26 (BAG—AAG) also results in
alternative splicing of the  globin mMRNA, which lowers the
normally spliced B message encoding the Hb-E variant.
Hereditary persistence of fetal haemoglobin (HPFH) is a
subset of hemoglobinopathies that cause varying
elevations in Hb-F in otherwise healthy individuals [11].
Owing to their simultaneous elevation in Hb-F levels, the
OB- and ydB-thalassaemias are sometimes categorized as
part of the syndrome of elevated Hb Fs, creating a
continuous range within the HPFHs. Nonetheless, the
differentiationbetween HPFH and &3-thalassemia mustbe
maintained for pragmaticand medical purposes[12]. There
may be a gap in comparing the research population's Hb
problem prevalence and features to those of other genders
and ages in Pakistani communities may offer important
contextandinsights.

This study aims to investigate the prevalence of different
types of thalassemia associated with age, gender and
Hematological parameters.

METHODS

A cross-sectional study was conducted at the Department
of Physiology at Rai Medical College Teaching Hospital,
Sargodha, from July 2023 to Dec 2023. This study was
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approved by the institutional review board (IRB) reference
number (RMCS/ERC/3/22). The study participants were
attending the Physiology and Hematology outpatient
department and the sample size was determined to be
n=139. The formula for calculating the sample size when
estimating a proportion is n= Z2 x P x (1-p) 2/E2, where
n=sample size, Z=Z score confidence level (95%),
P=prevalence of Hb disorder 10% (p=0.10) and E=margin of
error 5% (E=0.05)[13]. Inclusion criteria were participants
aged between 15-54 years, male and female gender, and
patients suffering from hemoglobinopathies previously
diagnosed according to Hb electrophoresis. Exclusion
criteria included critically ill patients needing immediate
hospitalization, extremes of age, patients already
admitted, and those with Hematological malignancy.
Informed consent was obtained from all participants or
their guardians. The Hematological parameters were
examined through blood sampling to diagnose, including
Hb, Mean Corpuscular Volume (MCV), Mean Corpuscular
Hemoglobin (MCH), and Red Cell Distribution Width (RDW).
The morphological abnormalities, such as microcytosis,
hypochromic, and target cells, that are suggestive of
thalassemia were investigated in a peripheral smear. Hb
Electrophoresis tests were used to detect and quantify
abnormal Hb fractions, including Hb-A2 and Hb-F levels.
Data were collected through interviews, using a
questionnaire including demographic characteristics and
relevant information related to Hb disorder [14]. The
patient's demographics, clinical state, and laboratory
findings were all reported at the time of presentation.
Standard deviation, mean, numerical frequencies, and
percentages(%)were used to display data. The datawere
statistically analyzed using descriptive statistics for
frequencies of each Hb disorder, One way ANOVA was used
for comparing the mean of different groups, and chi-
square tests were used for association between
categorical data by SPSS version 25. There was statistical
significance among the variables(p-value<0.05).

RESULTS

The demographic characteristics of the participants in
your study (n=139) reveal important insights into the
composition of your sample. The gender distribution
among the participants included male 50.3% and female
49.6%. The mean age of the patientsis approximately 34.8
years. The majority of the participants 46.7% fell within the
age group 15-24 as compared to another age group. The
majority of participants included rural area 57.5% and
urban area 42.4%. Most participants 56.8% have had their
illness for more than 5 years. Of the interviewees, 55
(39.5%) said they were married to a relative. A total of 84
participants, or 60.4%, were not wed to a cousin. Of the
participants, 72 (51.7%) were married, and 67 (48.2%) were
single. Of the subjects, 84(60.4%)had no family history of
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Hb problems and 25(17.9% ) had thalassemia, 30(21.5%)had
sickle cell diseaseinfamily history(Table1).

Table1: Demographic Characteristics of Participants

ch —— Number of
aracienstics Participants (n=139)
Male 70(50.3%)
Gender
Female 69(49.6%)
15-24 65(46.7%)
25-34 35(25.1%)
Age
35-44 20(14.3%)
45-54 19(13.6%)
. Urban 59(42.4%)
Residence

Rural 80(57.5%)
2 Years 22(15.8%)
Period of lliness 3 Years 38(27.3%)
>5 Years 79(56.8%)
) ) Yes 55(39.5%)

Cousin Marriage
No 84(60.4%)
. Yes 72(51.7%)

Marital Status

No 87(48.2%)
Thalassemia 25(17.9%)
Family History Sickle Cell Disease 30(21.5%)
No 84(60.4%)

The distribution suggests that while milder forms (Hb-E
Trait and Beta Thalassemia Trait)are present, they are less
common compared to the severe form of Hb-E Beta
thalassemia(Figure1).

Types of Thalassemia

70
61.1

60

50

40 M Hb E trait
Beta thalassemia trait
30
[ Hb E Beta thalassemia
20 M Beta thalassemia major

1.5 13.6 13.6

"l O

0

Figure1: Different Types of Thalassemiain the study Participants
The distribution of inherited hemoglobinopathies among
patients with a history of cousin marriage is shown in the
table. According to the data, the beta thalassemia trait
accounts for 20% of cases, whereas the Hb-E trait is
present in 21.8% of cases. Furthermore, the greatest
percentage of these conditions—25.4%—are Hb-E Beta
thalassemia, a compound illness that involves both Hb-E
and Beta thalassemia features. Lastly, 20% of cases are
known to have beta thalassemia major, a severe form of
thalassemia. With the highest prevalence observed in
those with the combined Hb-E Beta thalassemia
phenotype, this distribution points to a significant
correlation between cousin marriage and several Hb
diseases. The possible hereditary hazards are reflected in

DOI: https://doi.org/10.54383/pjhs.v5i11.2284

the comparatively high percentages for all disorders
(Figure 2).

Cousin marriage

25.40%

W HDb E trait

OHb E Beta thalassemia M Beta thalassemia major

Figure 2: Percentage of Different Types of Thalassemia
Associated with Cousin Marriage

Our current study indicates that the various forms of
thalassemiadiffer considerablyinterms of electrophoretic
profiles and biochemical characteristics. In Hb-E Beta-
thalassemia (6.81 + 1.1 g/dL) and Beta-thalassemia major
(5.9 + 0.4 g/dL), Hemoglobin (Hb) levels were significantly
reduced, indicating severe anemia; in contrast, Hb-E trait
(14.1+ 2.2 g/dL) and Beta-thalassemia trait (13.8 + 0.1 g/dL)
showed near-normal levels, suggesting a mild clinical
presentation (p=0.001). A similar pattern was seen in the
Mean Corpuscular Hemoglobin (MCH), with the lowest
values being found in Hb-E Beta-thalassemia (7.7 + 0.6 pg)
and Beta-thalassemia major (5.5 + 1.3 pg), indicating
microcytic hypochromic anemia. MCH readings were lower
than normal levels(p=0.001). However, they were greaterin
the Hb-E trait(15.9+ 2.9 pg). In Hb-E beta-thalassemia(13.4
+4.1%)and beta-thalassemia major(12.8+2.2%), there was
asignificantriseinthe reticulocyte percentage, ameasure
of red cell formation, suggesting greater hemolysisandred
blood cell turnover. The beta-thalassemia trait, on the
other hand, had the lowest reticulocyte count (1.5 + 0.1%),
which indicated limited hemolysis (p=0.001). Due to
frequent blood transfusions and iron overload, ferritin
levels were highest in Hb-E Beta-thalassemia (12.9 + 2.2
mg/ml)and Beta-thalassemia major(12.5+1.1mg/ml), while
ferritin levels were lowest in Beta-thalassemia trait (2.1
0.2 mg/ml) (p=0.001). Affected by defective beta-globin
synthesis, Hb-A levels in the Hb electrophoresis profile
were highest in Beta-thalassemia trait (79.4 + 8.9%) and
much lower in Hb-E Beta-thalassemia (22.5 + 6.2%) and
Beta-thalassemia major (29.7 + 4.1%) (p=0.001). Hb-A2
levels were significantly higher in Hb-E beta-thalassemia
(29.3 + 3.1%) and Hb-E trait (26.9 + 3.7%), which is
consistent with aberrant Hb-E synthesis (p=0.009). As

Beta thalassemia trait
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anticipated, the percentage of Hb-E was highest in Hb-E
Beta-thalassemia(30.1+5.9%)and lowest in Hb-E trait(17.8
+5.2%). Nevertheless, p=0.067 indicates that there was no
statistically significant difference in the Hb-E percentages
between the groups. Hb-F levels were higher in every
group, particularly in Hb-E Beta-thalassemia(19.6 + 7.3%),
which indicates the continued presence of fetal Hb. The
groups' differences in Hb-F levels, however, did not reach
statistical significance(p-value=1.899)(Table 2).

Table 2: Hematological Parameters and Electrophoretic Profile
Associate with Different Types of Thalassemia through Blood
Sampling

Beta Beta

Parameters Hb-E trait ThaI;:_irs:i:mia T:zl:lai::rtnaia Tha::asji?mla o
Hb (g/dL) 141+£2.2 | 13.8+0.1 6.81+1.1 5.9+0.4 [0.001
MCH (pg) 15.9+2.9| 13.5+£0.2 7.7+0.6 55+1.3 (0.001
Reticulocytes %| 4.5+ 3.2 1.5+0.1 13.4+ 4.1 12.8+2.2 ]0.001
Ferritin (mg/ml)| 4.7+1.4 2.1+0.2 12.9+2.2 12.5+1.1 (0.001
Hemoglobin
Hb-A % 44.8+5.5| 79.4+8.9 22.5+86.2 29.7+4.1 (0.001
Hb-A2 % 26.9+3.7( 3.0x0. 29.3+3.1 6.2+0.3 [0.009
Hb-E % 17.8+5.2 1.56+£0.2 30.1+£5.9 10.7+1.1 [0.067
Hb-F % 16.3+0.1| 15.8+0.4 19.6+7.3 16.9+1.1 (1.899

Our study indicates that the Hb-E trait, Beta thalassemia
trait, Hb-E beta-thalassemia, and Beta-thalassemia major
show that there are no gender differences that are
statistically significant in this study sample (0.119, 0.881,
0.055, and 0.121, respectively). These p-values were
marginally higher thanthe 0.05 cutoff(Table 3).

Table 3: Gender based Association with Types of Thalassemia

Male Female Chi-square p-
(n=70) (n=39) (x%) value

Hb-E Trait 5(7.1%) 3(7.69%) 4.1503 0.118

Types of Thalassemia

Beta Thalassemia Trait 2(2.85%) | 4(10.25%) 4.1503 0.881

Hb-E Beta Thalassemia | 61(87.14%) |29(74.35%)| 4.1503 0.055

Beta Thalassemia Major | 2(2.85%) | 3(7.69%) 4.1503 0.121

In this study there are no significant differences between
the Hb-E trait, Beta thalassemia trait, Hb-E Beta
thalassemia, and Beta thalassemia major, suggesting a
potential but non-conclusive age-related difference in
prevalence. These p-values were marginally higher than
the 0.05 cutoff(Table 4).
Table 4: Age based Association with Types of Thalassemia
Chi-
Age 15-24  25-34  35-44  45-54 square df
(x)
3.364 |5 |0.009

value

Hb-E Trait

6 3 4 3
(37.6%) | (18.75%) [ (25%) |(18.76%)

Beta

N 3 3 5
Thalassemia\ (26.31%) | (31.57%) | (15.78%) | (26.31%) | 3384 | 5 | 0081

Hb-E Beta | 46 32 3 A
Thalassemia| (54.11%) | (37.64%) | (3.56%) | (4.7%) |3-364 |5 [0.006

Beta
Thalassemia

4 5 7 4
Major || (21.05%) | (26.31%) |(36.84%) | (21.08%) | 364 |5 |0-007
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Certain types of thalassemia are slightly more common in
individuals from cousin marriages. For example, 21.8% of
those with the Hb-E trait and 25.4% with H-E beta-
thalassemia were born of cousin marriages, compared to
20% for both the beta thalassemia trait and major. These
results suggest a modestly increased risk of inheriting
thalassemia in consanguineous unions, likely due to a
higher chance of recessive gene transmission in
genetically similar parents(Table5).

Table 5: Association of Cousin Marriage with Different Types of
Thalassemia

Types of Thalassemia Maﬁ-(i):gs:}% ) M:?rica‘:;::(i; ) Chi\'gﬂ:;are v:l:le

Hb-E Trait 21.8% 78.2% 0.000 1.000
Beta Thalassemia Trait 20.0% 80.0% 0.106 0.744
Hb-E Beta Thalassemia 25.4% 74.5% 0.426 0.514
Beta Thalassemia Major 20.0% 80.0% 0.106 0.744

DISCUSSION

Inthe present study tofoundthat, the genderdistributionis
almost equal, with male comprising 50.3% and female
49.6% of the participants. The mean age of the
participants is approximately 34.8 years, with the majority
(46.7%) falling within the 15-24 age groups. The larger
proportion of participants (57.56%) are from rural areas
compared to urban areas (42.4%). This indicates that a
significant number of patients are living with long-term
conditionsrelated to their Hb disorders. The relatively high
percentage of participants with a duration of illness
exceeding b years highlights the chronic nature of these
disorders and suggests a need for long-term management
strategies. This balanced distribution suggests that both
genders and ages are similarly affected or seek medical
consultation at a tertiary care hospital for inherited Hb
disorders. We agreed that the previous study by Ata et al.,
and Mairbaurl et al., reported a slightly higher prevalence of
male in their sample, with male constituting around 55% of
the study population. The balanced gender ratio in this
study could suggest that thereisincreasingawarenessand
accesstohealthcare services for female, orit might reflect
a true equal prevalence among genders in the region [15,
16]. The current study indicates that severe forms of
thalassemia, such as Hb-E Beta Thalassemia and Beta
Thalassemia Major, exhibit significantly lower Hb levels
(6.81+1.1)and MCH (5.5 + 1.3) compared to milder forms like
Hb-E Trait and Beta Thalassemia Trait. This finding is
statistically significant with a p-value of 0.001. Significant
differences were observed in biochemical parameters
across different types of thalassemia. The patients with
Beta Thalassemia Major consistently have lower Hb levels
due to ineffective erythropoiesis and increased hemolysis.
The low MCH in severe thalassemia reflects microcytic
anemia, which is a hallmark of these conditions. These
findings emphasize the severeimpact of the disease onred
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blood cell morphology and functionality. Similar results
were observed in a study by Wasim et al., and Borai et al.,
who also reported that patients with Beta Thalassemia
Major exhibited significantly lower Hb levels compared to
those with Beta Thalassemia Trait, supporting the notion
that the severity of hemolytic anemia is a distinguishing
factor between these conditions [17, 18]. Significantly
elevated ferritin levels (12.9 + 2.2) and reticulocyte count
(13.4 £ 4.1) in severe thalassemia forms, such as Hb-E Beta
Thalassemia and Beta Thalassemia Major, indicate higher
erythropoietin activity and an excessive amount of iron.
This result is also notable with a p-value of 0.001. The
results presented here support the hypothesis that in
people who suffer from severe thalassemia, the body
attempts to combat persistent hemolysis by raising the
reticulocyte count. Elevated ferritinlevels have beenlinked
with poor erythropoiesis as well as repeated transfusions
of blood, which may contribute to iron exhaustion, which is
an important concern for patients with chronic
thalassemia. Hb-A concentrations in Hb-E beta
thalassemiaare significantlyreduced(29.7+4.1)thaninthe
beta thalassemia trait, with an independent p-value of
0.001. This is suggestive of the abnormal output of Hb
caused by the substance's heterozygous status of the Hb-E
and beta thalassemia genes. The identical findings have
been reported by Ahmad et al., who determined that due to
Hb- E being an Hb variant with a structural defect that
inhibits the development of normal Hb-A, those with Hb-E
beta-thalassemia had significantly decreased Hb-A levels.
This outcome emphasizes the complicated Hb makeup in
compound heterozygotes and its potential effects on
therapy [19]. Understanding the gender disparity in the
frequency of these conditions makes it easier to tailor
genetic counselling and public health campaigns. While no
significant differences were found, it remains important to
consider otherfactorsthat could impact the occurrence of
these disorders, such as cultural background,
consanguinity rates, and environmental influences.
Extensive research undertaken acrossdiverse populations
has revealed significant variations in the gender
distribution of thalassemia. For example, an earlier study
conducted by Mir et al., did not detect any significant
differences in thalassemia prevalence between genders,
which is consistent with your findings. However, according
to some local studies, there may be a higher frequency in
men, possibly due to cultural or genetic reasons [20].
Severe variations of thalassemia, like Beta Thalassemia
Major, typically show symptoms in early childhood,
although milder versions may go years without symptoms
being seen. The lack of notable age-related changes
observedinthe study sample may be due to the inclusion of
individuals at varying stages of the disease progression.
According to Shafique et al., some populations may have
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more thalassemia characteristics in younger age groups
due to recent improvements in awareness and diagnosis,
whereas more severe variants may appear later as
problems occur [21]. A current study showed that
hematological indices, such as Hb, MCH, reticulocytes,
ferritin, and levels of Hb-Aand Hb-A2, are critical indicators
for differentiating between different thalassemia
syndromes. These markers' noteworthy variations
demonstrate their therapeutic value. The non-significant
results for Hb-E and Hb-F, however, imply that these
metrics might not be enough to distinguish between these
circumstances on their own. Programs to raise public
awareness about the genetic dangers of consanguineous
marriages must be centredinthe community.

CONCLUSIONS

It was concluded that even though the analysis did not find
any discernible differences in the prevalence of
thalassemia by age or gender, it did provide valuable
insights into the biochemical profiles associated with
different kinds of the disease. Further researchisrequired
to fully comprehend the complex links that exist between
demographic factors and thalassemia and to enhance the
diagnosis, treatment, and management of this inherited
iliness.
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Multiple factors contribute to vascular calcificationin chronic kidney disease. Fetuin-Ais known
for its potent inhibitory effects on ectopic calcification Objectives: To determine the
association between fetuin-A levels and vascular calcification in chronic kidney disease
patients. Methods: 90 samples were collected from patients admitted to the Nephrology ward
of Shahida Islam Medical Complex, Lodhran due torenal disease, and 90 samples were collected
from normal healthy subjects. Patients with congestive heart failure, use of hormonal
contraceptives or hormone replacement therapy, malignancy, pregnancy and with a history of
trauma or surgery within a month were excluded. Mann-Whitney was applied to test Serum
Fetuin A between cases and controls keeping p<0.05 as statistically significant. Results: Of 90
cases and 90 controls, 63 male (70%)and 27 female (30%) were in cases and 45(50%) male and
female were in the control group. the cases exhibited lower levels of Fetuin-A(0.4416 + 0.17 g/L)
compared to the controls (0.752 + 0.176 g/L). The clustering revealed a possible association
between the severity of chronic kidney disease and decreased Fetuin-A levels. The values
ranged from as low as 0.034 to a peak at 2.132 g/L, with several outliers distributed across the
chronic kidney disease stage. Conclusions: It was concluded that comparing fetuin-Alevelsin
chronic kidney disease patients to controls revealed a significant correlation. Patients had
lowerlevels of fetuin-A compared to controls.

INTRODUCTION

Chronic kidney disease (CKD) is a significant healthcare
burden the world over, affecting millions [1]. CKD is
characteristically denoted by progressive loss of kidney
function, posing substantial challenges, such as being
associated with multiple complications, like
cardiovascular disease (CVD) [2]. Amongst the most
concerning cardiovascular complications is vascular
calcification, which is marked by the deposition of calcium
phosphate crystals in vascular tissues [3]. The
pathological calcification leads to an increase in arterial
stiffness, elevation of pulse pressure, and heightened risk
of adverse cardiovascular events, which are leading causes
of mortality and morbidity among CKD patients[4]. In CKD,
Vascular calcification is multifactorial which involves

complex interactions in-between mineral imbalances,
inflammatory processes, and metabolic disturbances. One
of the key biomarkers in CKD pathophysiology is fetuin-A, a
glycoprotein predominantly synthesized in the liver [5].
Fetuin-A is recognized for its potent inhibitory effects on
ectopic calcification. The function of Fetuin-A acts via
binding to calcium and phosphate ions and prevents their
precipitation and subsequent deposition in vascular
tissues. This resultantly causes fetuin-A to serve as a
crucial regulator of mineral metabolism and thus a
potential marker for vascular calcification[6]. According to
published research, CKD is associated with lower levels of
fetuin-A, which are correlated with the degree of arterial
calcificationand canresultin severe cardiovascular events

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 30




Fetuin-A Marker of Vascular Calcification in Chronic Kidney Disease

ShaikhR et al.,

[7]. This progressive decline in renal function observed in
CKD disrupts the homeostasis of calcium and phosphate,
and so promotes an environment conducive to vascular
calcification [8]. The concomitant reduction in fetuin-A
exacerbates this process, underscoring its significance as
both a protective factor and a biomarker [9]. Researchers
have shown that lower serum fetuin-Alevels are linked with
increased calcification scores and arterial stiffness in CKD
patients, especially. This inverse relationship suggests
that monitoring fetuin-Alevels could offer valuable insights
into the extent of vascular calcification and overall
cardiovascular health in this population, especially in
hypertension [10]. Moreover, fetuin-A's role extends
beyond a mere biomarker; it also represents a potential
therapeutic target [11]. Enhancing fetuin-A levels or
mimicking its inhibitory effects on calcification could pave
the way for novel interventions aimed at mitigating
vascular calcification and improving cardiovascular
outcomes in CKD[12]. Despite the promising implications,
the precise mechanisms by which fetuin-A modulates
vascular calcification in CKD remain incompletely
understood [13]. Ongoing research aims to elucidate the
pathways involved, with a focus on the interplay between
fetuin-A, mineral metabolism, and inflammatory
mediators. Understanding these mechanismsis crucial for
developing targeted therapies and refining clinical
strategies to manage vascular calcificationin CKD patients
[14]. Fetuin-A emerges as a pivotal marker of vascular
calcification in chronic kidney disease, reflecting its
broader role in mineral metabolism and cardiovascular
health. As CKD continues to pose significant health
challenges, leveraging biomarkers like fetuin-A for early
detection, risk stratification, and therapeutic intervention
holds promise for improving patient outcomes [15]. Since
the burden of CKD is highin the local population along with
its associated complications, investigating the potential
biomarker (Feutin-A) for early detection of vascular
calcificationin CKDisvital for Pakistani patients.

This study aims to determine the association between
fetuin-Alevelsandvascular calcificationin CKD patients.

METHODS

This case-control study was done at Shahida Islam Medical
Complex, Lodhran for six months after approval of the
research proposal from the Institutional Review Board
Committee (IRB) letter no. SIMC/ET.C/10012/23. The study
wasdone fromFebruary2023to July 2023. The sample size
for the study was calculated using open epi online software
for sample size calculation. Keeping the prevalence of
chronic kidney disease in Pakistan at 12.5% as reported in
localresearchanda95% confidencelevel, with precision at
5% the sample size came out to be 169. However, 180
samples were taken from patients (accounting for loss to
follow-up and a 5 % margin of error). admitted to the
Nephrology Department of Shahida Islam Teaching
Hospital due to any renal illness, and 90 samples were
collected from otherwise healthy people as controls.
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Informed consent was taken from all subjects. Out of 180
samples, 90 were cases of renal disease between 18 and 75
years of age, whilst 90 were standard demographically
compared to healthy controls. Patients with congestive
heart failure, use of hormonal contraceptives or hormone
replacement therapy, malignancy, pregnancy, and a history
of trauma or surgery within a month were excluded from
the study. The sampling method used was non-probability
convenience sampling. The demographical data included
age, weight, and status of diabetes while laboratory data
included Feutin-A, fasting glucose, urea, creatinine, and
creatinine clearance; serum calcium and phosphorus were
assessed after a 12-hour fast wherein serum was obtained
after centrifugation of blood at 3000 rpm. For Fetuin A, an
ELISA kit was used for testing in blood serum. This kit is for
Enzyme-Linked Immunosorbent Assay (ELISA). The plate
has been pre-coated using human FETU-A antibodies. The
FETU-A from the sample was added, and it interacted with
the antibodies on the boreholes by binding to them. The
subsequent addition of biotin-conjugated human FETU-A
antibody causes it to adhere to the sample's FETU-A.
Streptavidin-HRP is then added, which binds the
biotinylated FETU-A antibody. Postincubation, unattached
Streptavidin-HRP was eliminated through washing. After
that, a substrate mixture was introduced. As additional
Human FETU-A is included, the color gradually changes.
When an acidic stop solution was introduced to stop the
reaction, absorbance at 450 nm was measured. For data
analysis, SPSS version 23.0 was used. Mean and standard
deviation were reported for numerical variables while
frequency and percentage for categorical variables.
Stratification of data was performed according to age.
Mann-Whitney was applied to test Serum Fetuin Abetween
cases and controls keeping p<0.05 as statistically
significant.

RESULTS

The key variables from the 90 cases and 90 controls are
contrasted. The mean age of the cases was 44.55 +15.95
years, while the controls had a similar mean age of 45.5
years + 15.95 years. BMI was slightly higher among cases
(27.33+5.31kg/m?) compared to controls(25.5+5.13 kg/m?).
The distribution of gender among the participants was
notably skewed in the cases group, with 63 male (70%)and
27female(30%). In contrast, the control group had an equal
gender distribution, with 50% male and 50% female.
Regarding comorbidities, diabetes was present in 30 % of
the cases compared to 7.8 % of the controls. Hypertension
was also more prevalent among the cases (38.9%)
compared to the controls (10%). Biochemically, the
patients had lower Fetuin-A levels (0.4416 + 0.17 g/L) than
the controls (0.752 + 0.176 g/L). Furthermore, the cases
showed altered glucose levels (104.67 + 23.01 mg/dL)
compared to the controls (92.05 + 97.57 mg/dL). Renal
function indicators, including urea and creatinine, were
highly elevated in the cases, with urea levels at 100.95 +
28.73 mg/dL and creatinine at 2.07 + 3.15 mg/dL, compared
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to controls who had urea levels at 23.92 + 3.44 mg/dL and
creatinine at 0.94 + 0.01 mg/dL. The mean Glomerular
Filtration Rate (GFR)(mL/min/1.73 m2)in cases was 42.47 +
16.72 mL/min/1.73 m2 while in controls was 98.39 + 11.29
mL/min/1.73 m2. Serum calcium in cases was 12.65 + 0.72
mg/dl while in controls was 9.81 + 0.5 mg/dl. Serum
cholesterolin cases was 237+ 37.22 mg/dl while in controls
was 173.34 +23.95mg/dI(Table 1).

Table 1: Demographics of Patients Included in the Study(n=180)
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and 0.6440+0.11871g/L for cases, withasignificant p-value
of 0.007. In all age categories, there was a consistent
pattern of reduced Fetuin-A levels in cases relative to
controls, which became more noticeable as people aged.
For instance, in the 51-60 years age group, cases had a
mean Fetuin-A level of 0.3936 + 0.11879 g/L compared to
0.7598 +0.18164 g/L in controls, with a highly significant p-
value of 0.0001. The oldest age group (61-75 years) showed
the lowest mean Fetuin-A levels, with cases at 0.3667 *
0.15254 g/L versus controls at 0.6916 + 0.16181 g/L, again
withasignificant p-value of 0.0001(Table 2).

Table 2: Association of Serum Fetuin-A Levels According to Age
among Cases Vs Controls(n=180)

Serum Fetuin-A (g/L)

Year p-value
Cases Control
18-30 Years 0.6440 £0.11871 0.7390 + 0.221M p=0.007*
31-40 Years | 0.4648 +0.15180 0.7532 +£0.19389 | p=0.0001**
41-50 Years 0.4893 £0.18718 0.7932 £0.16947 | p=0.0001**
51-60 Years 0.3936 + 0.11879 0.7598 + 0.18164 p=0.0001**
61-75 Years 0.3667 + 0.15254 0.6916 + 0.16181 p=0.0001**

Variables Cases n=90 Controls n=90
Age (Years) 44.55+15.95 45.5+15.95
BMI (kg/m?) 27.33 £5.31 25.5+5.13
Male 63(70 %) 45(50 %)
Gender
Female 27(30 %) 45(50 %)
Co-morbidities Diabetes 27(30 %) 07(7.8 %)
Hypertension 35(38.9 %) 09(10 %)
Fetuin-A(g/l) 0.4416 +0.17 0.752+0.176
Glucose (mg/dl) 104.67 £ 23.01 92.05+97.57
Urea(mg/dl) 100.95 + 28.73 23.92 +3.44
Creatinine (mg/dl) 2.07+3.15 0.94 +£0.01
Creatinine Clearance (ml/min) 33.99+22.24 97.48 +8.51
G'Omﬁ;t'/ar;rn'}ﬁf%";?z)Rate 424741672 | 98.39+1.29
Calcium (mg/dl) 12.65+0.72 9.81+0.5
Phosphorus (mg/dl) 5.54+1.1 4.41+0.37
Serum Cholesterol (mg/dl) 237 +37.22 173.34 +23.95

A graphical representation of the stages of kidney disease
among the cases (n=90) was analyzed. The distribution
indicates a progression of the disease, with a significant
proportion of cases (54%) in Stage V, which represents
end-stage kidney disease. The earlier stages of kidney
disease, such as Stage O, were less prevalent, comprising
only 13% of the cases, while intermediate stages show a
gradual increase in prevalence, with 20% in Stage IV, 8% in
Stagelll, 3% in Stagell,and 2% in Stage I(Figure 1).
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Figure 1: Graphical Representation of Stages of Kidney Disease in
Cases(n=90)

The relationship between serum Fetuin-A levels and age in
both patients and controls is examined. Serum Fetuin-A
levels showed a notable age-related decrease in cases
across all age categories. The mean Fetuin-A level in
subjects aged 18 to 30 was 0.7390 + 0.22111 g/L for controls

Ascatter plotillustrating the distribution of Fetuin-A levels
among cases with different stages of kidney disease
(n=90). The plot displays a wide range of Fetuin-A levels,
with a notable clustering at lower levels, particularly in
advanced stages of kidney disease. This clustering
suggested a potential correlation between lower Fetuin-A
levels and the severity of kidney disease. The values range
from as low as 0.034 to a peak at 2.132 g/L, with several
outliersdistributed across the stages. There was variability
between Fetuin-A levels and kidney disease progression
(Figure 2).
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Figure 2: Scattered Diagram of Different Fetuin-A Levels in
Kidney Disease Cases(n=390)

DISCUSSION

The relationship between fetuin-A levels and vascular
calcification in patients with chronic kidney disease was
investigated in this study. Fetuin-A was noted to be a
biomarker for the progression of renal illness for the
assessment of baseline kidney failure. It was seen that
even in subjects with slight to severe kidney weakening,
fetuin-A had a significant diagnostic value. Also, we found
that serum concentrations of creatinine at baseline were
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excellent indicators of CKD disease progression. This is
consistent with previous studies findings [16-18]. Serum
fetuin-A concentrations were considerably lower in
patients with renal disease (Mean=0.452 0.16 g/L)
compared to the control group (mean=0.765 0.17 g/L;
p=0.001). Additionally, it was shown that fetuin-A levels
decreased gradually from stage 2 renal failure (CrCl=60-90
ml/min) to stage 5 renal failures (CrCI=15 ml/min). This
demonstrates that decreases in serum fetuin-A quantity
occur rather early in the course of renal illness. These
results are comparable to a study done by Caglar et al.,
which exposed all levels of CKD but Stage 1had a decline in
serum fetuin-Alevels[19]. Another study by Makulska et al.,
reported lesser levels of serum fetuin-A in children having
vascular calcifications in CKD [20]. Serum Calcium and
Serum cholesterol levels have been attributed to vascular
calcification. In the current study, both serum calcium and
cholesterol were found to be within normal limits in the
control group (having higher fetuin-A levels while the cases
showed higher than normal levels of serum calcium and
cholesterol with low fetuin-A levels, denoting vascular
calcification. The mean serum fetuin-A level in CKD cases
in this study was 0.45 0.16 g/L. These findings are
consistent with research by Cottone et al., who discovered
that CKD patients had an average fetuin-Alevel of 0.53 0.17
g/L. Furthermore, as compared to controls, this study
discovered that the amount of serum fetuin-A was
significantly lower in both sexes and at all ages, indicating
that serum fetuin-A levels are unaffected by age or sex.
Synthesis of fetuin-A was down-regulated in the chronic
inflammatory state of CKD[21].

CONCLUSIONS

It was concluded that when compared to controls, this
study showed a strong correlation between fetuin-A levels
and CKD. Lower levels of fetuin-A were observed in cases
as compared with controls. Estimating these levels may
help with early intervention in CKD for managing vascular
calcification. The advancement of cardiovascular disease
in CKD may be slowed down by early and quick control of the
pro-inflammatory factorsandthe use of fetuin-A.
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Strong contractions that prevent the fetus from moving through the birth canal, known as
obstructed labour, were often due to a mismatch between the size of the fetal head and the
pelvis. Despite being preventable, this condition significantly contributes to maternal and
neonatal morbidity and mortality and is aleading cause of hospitalization. Objective: To assess
the frequency and types of adverse maternal and fetal outcomes associated with obstructed
labour in Tertiary Care Hospital, Dera Ismail Khan. Methods: This cross-sectional study was
conducted at the Department of Obstetrics and Gynecology, Gomal Medical College, Dera Ismail
Khan, from December 1, 2021 to June 1, 2022. The sample size was 193 calculated using WHO
sample size software by convenient sampling technique. Adverse fetomaternal outcomes such
as bladder trauma, uterine rupture, hysterectomy, sepsis, Postpartum Hemorrhage (PPH), birth
asphyxia, and stillbirth were the outcomes of the study. All the data were entered on a pre-
designed proforma and analyzed by SPSS version 25.0. Results: The age range for pregnant
women was Participants between 18 to 40 years with a mean age of 28.689+3.05 years, the
average gestational age was 37.492+2.24 weeks and the average parity was 1.507+1.51. Bladder
trauma was observed in 8.3% of patients, ruptured uterus 15.5%, hysterectomy 7.8%, sepsis
19.2%, PPH 6.2 %, birth asphyxia 56.5%, and stillbirth was 33.2% Conclusions: This obstetrical
emergency affects relatively younger women with a mean age of 28.69 years, with a mean
gestational age of 37.49 weeks. Birth asphyxia and stillbirth were the common outcomes while
maternal bladder trauma uterine rupture, hysterectomy sepsis, and postpartum hemorrhage
were significant.

INTRODUCTION

Obstructed labour is the ultimate consequence of
cephalopelvicdisproportion whena fetusis unable to enter
the birth canal despite strong contractions [1]. This can
result in significant maternal and perinatal complications.
The cephalopelvic disproportion could be either due to a
contracted pelvis in a labouring mother where a normal-
sized fetus cannot enter the pelvic inlet or due to fetal
malpresentationand malpositioning of the fetal presenting
part. The pelvis is contracted pelvis due to malnutrition,
infection, muscular and bony disorders like poliomyelitis,
sickle cell disease, or osteomyelitis in mothers [2]. The
malpresentation includes brow and compound
presentations, the persistent occiput-posterior position of
the fetal head, mento-posterior face presentation,

congenital anomalies like gross hydrocephalus, fetal
ascites, etc [2]. Some pelvic causes include space-
occupying tumors like fibroids in a lower uterine segment
or ovarian tumors impacted in the pelvis below the
presenting part and undiagnosed multiple gestations [1].
The fetal complications of obstructed labour are
intracranial hemorrhage due to severe molding of the fetal
head, severe caput formation, and acidosis due to fetal
hypoxia and distress. This will lead to neonatal sepsis and
increased perinatal mortality [3]. In case of prolonged
obstructed labour, excessive pressure on the placentaand
umbilical cord compression can lead to fetal distress poor
neonatal outcome, or fetal death. Maternal complications
like uterine rupture, PPH, septic shock, and maternal
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mortality are threatening. In contrast, long-term
complications, like fistula, cervical stenosis, and infertility
due to hysterectomy, uterine rupture, or Sheehan's
syndrome significantly affect the quality of life of mothers
[4,5]. A study by Wonde TE et al., conducted in Ethiopia in
2015 about obstructed labour outcomes in 91 mothers
revealed the frequency of bladder trauma as 8.8%,
ruptured uterus 16.5%, hysterectomy 11%, sepsis 25.3%,
PPH 11%, birth asphyxia 52.1%, and stillbirth was 36.2%[6].
Maternal mortality due to complications of pregnancy and
childbirth like obstructed labour is on the rise globally [7].
InSoutheast Asia, thereisapaucity of dataavailable on this
subject at local levels. Despite its critical nature, there
remains a notable gap in the existing literature about
specificadverse outcomesandlong-term complications of
obstructed labour. In our local community, no such study
was conducted previously. This study will provide insight
into maternal and fetal complications in patients with
obstructedlabour.

The objective of this study was to determine the frequency
and types of adverse maternal and fetal outcomes
associated with obstructed labour in Tertiary Care
Hospital, Deralsmail Khan.

METHODS

This cross-sectional study was carried out in the
Department of Obstetrics and Gynecology at Gomal
Medical College, Dera Ismail Khan, from December 1, 2021,
to June 1, 2022, after approval from the ethical board
(Reference Letter No.2568/GJMS/JC). The sample size of
193 was calculated using WHO sample size software with a
95% confidence interval, a 4% margin of error, and an
expected frequency of bladder trauma of 8.8% in cases of
obstructed labour by a convenient sampling technique[6].
The inclusion criteria were pregnant women with a single
fetus confirmed on ultrasound with gestational age > 28
weeks calculated by last menstrual period, of any parity and
obstructed labour as per operational definition while
women with H/o placenta previa, uterine fibroids, and
previous C-section were excluded from the study.
Obstructed labour is diagnosed as per the following
criteria. Vulva: oedematous. Vagina: dry and hot. Cervix:
fully or partially dilated, oedematous, and not well applied
to the head. The presenting part: high and not engaged or
impacted in the pelvis. If head it showed excessive molding
and caput formation. The demographics like age,
gestational age, and parity were noted on a pre-designed
proforma. Basic demographics (age, gestational age, and
parity) were noted and Informed consent was taken from
patients/caregivers, ensuring confidentiality and the fact
that there was no risk involved to the patient while taking
part in this study. Bladder trauma was diagnosed when
indigo carmine dye was injected into the ureter oraportion
of the kidney, it showed a blue-tinged urine leaking out of
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the bladder. Sepsis was diagnosed as the presence of at
least two of the following four criteria, central temperature
>38.5 C or <36.0 C, Tachycardia or bradycardia, respiration
rate exceeding 2 square deviations from the age norm or
the need for a ventilator, the number of white blood cells
increased or decreased in comparison with the age norm.
Postpartum hemorrhage was diagnosed when estimated
bloodloss was>1000 mlpostpartumafter cesareansection
and = 500 ml after vaginal delivery within 24 hours. Birth
asphyxiawas diagnosed whenthe newbornnot breathing(>
90 seconds) and the chest not rising symmetrically with a
frequency of>30/minute on physical examination and an
umbilical artery blood test showed a pH of <7.1 laboratory
test. Stillbirthwas diagnosed when afetallossas the fetus's
heart stopped beating and it was diagnosed by
ultrasonography after 28 weeks on LMP. Adverse
fetomaternal outcomes were managed as per unit
protocols and recorded on specially designed proforma.
Data were analyzed with a statistical analysis program
(IBM-SPSS version 25.0). Frequencies and percentages
were computed for categorical variables like bladder
trauma, ruptured uterus, hysterectomy, sepsis, PPH, birth
asphyxia, and stillbirth. Mean + SD was presented for
quantitative variables like age, gestational age, and parity.
Adverse fetomaternal outcomes were stratified about age,
gestational age, and parity. Post-stratification using the
chi-square test was applied, and p <0.05 was considered
statistically significant.

RESULTS

The meanage was 28.68+ 3.05 years with mean gestational
age 37.49 + 2.24 weeks and mean parity was 1.50 + 1.51
(Table1).

Table 1: Mean of Patients According to Age, Gestational Age and
Parity(n=193)

S. No. Demographics Mean £ SD
1. Age (Years) 28.68 +3.05
2. Gestational Age (Weeks) 37.49+2.24
3. Parity 1.50 £1.51

Table 2 illustrates the feto-maternal outcomes associated
with obstructed labor. Among the fetal outcomes, sepsis
was noted in 19.2% of cases (37 out of 193), while stillbirth
occurred in 33.2% (64 out of 193). For maternal outcomes,
uterine rupture was reported in 15.5% of cases (30 out of
193). Postpartum Hemorrhage (PPH) was observed in 6.2%
(12 out of 193), hysterectomy was required in 7.8% (15 out of
193), and bladder trauma was seen in 8.3% (16 out of 193) of
cases.

Table 2: Feto-Maternal Outcomes Obstructed Labour

Variables Yes N (%) No N (%)
Fetal Outcomes
Sepsis | 37(19.2%) | 156(80.8%)
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stillBirth | 64 (33.2%) | 129(66.8%)
Maternal Outcomes

Raptured Uterus 30(15.5%) 163(84.5%)

PPH 12(6.2%) 181(93.8%)

Hysterectomy 15(7.8%) 178(92.2%)

Bladder Trauma 16(8.3%) 177(91.7%)

Among women with 0-2 pregnancies, 14.7% experienced a
ruptured uterus, while 85.3% did not. In the group with
more than 2 pregnancies, 17.5% experienced a ruptured
uterus, and 82.5% did not. There was no statistically
significant difference in the occurrence of ruptured uterus
based on parity. Inthe group with 0-2 pregnancies, 19.1% of
women developed sepsis, while 80.9% did not. Among
women with more than 2 pregnancies, 19.3% developed
sepsis, and 80.7% did not. There was no statistically
significant difference in the incidence of sepsis between
the two parity groups(P-value>0.05)(Table 3).
Table 3: Comparison of Parity with Ruptured Uterus and Sepsis

o Ruptured Uterus Sepsis

No. Parity  Yes No p- Yes No p-
N (%) N(%) Value N(%) N(%) Value

1. | 0-2 [20(14.7%) | 116(85.3%) 26(19.1%)|110(80.9%)
2.| >2 |10(17.5%) | 47(82.5%) |0.620| 11(19.3%) | 46(80.7%) | 0.977
Total |30(15.5%) |163(84.5%) 37(19.2%)(156 (80.8%)
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statistically significant difference in the incidence of
bladdertraumabetweenthetwoage groups(Table5).

Table 5: Comparison of Age with Post-Partum Hemorrhage (PPH),
Hysterectomy, and Bladder Trauma

PPH Hysterectomy Bladder Trauma
Age
(Years) YesN NN p- YesN NN p- YesN NN p-
(%) (%) Value (%) (%) Value (%) (%) Value
1830 | 1| 132 13| 130 12 | 13
(7.7%)((92.3%) (9.1%)((90.8%) (8.4%)|(91.6%)
1 49 2 48 4 | 48
>80 | (2%) | (98%) |11 (4%) |(96.0%)°247| (8%) |(920%)|*-%!
Total |12 | 181 5 | 178 B | 177
018 1(6.2%)|(93.8%) (7.8%)((92.2%) (8.3%)|(91.7%)

In the 28" to 39" week gestational age group, 34.2% of
pregnancies resulted in stillbirth, while 65.8% did not. For
pregnancies beyond 39 weeks, 28.1% resulted in stillbirth,
and 71.9% did not. There was no statistically significant
difference in the occurrence of stillbirth between these
gestationalage groups(Table 4).

Table &4: Comparison of Gestational Age with Still Birth

Gestational Age Still Birth
(Weeks) Yes N (%) No N(%) p-Value
] 28-39 55 (34.2%) 106/(65.8%)
2 >39 9(28.1%) 23(71.9%) 0.508
Total 64(33.2%) 129(66.8%)

The datawere categorizedintotwoage groups: 18-30years
and over 30 years. In the 18-30-year group, 7.7% of women
experienced PPH, while 92.3% did not. In the group over 30
years of age, 2% experienced PPH, and 98% did not. There
was no statistically significant difference in the incidence
of postpartum hemorrhage between the twoage groups.In
the 18-30 years' group, 9.1% of women underwent a
hysterectomy, while 90.9% did not. In the group over 30
years of age, 4% of women underwent a hysterectomy, and
96% did not. The p-value for this comparison was 0.247,
indicating no statistically significant difference in the
incidence of hysterectomy between the two age groups. In
the 18-30-year group, 8.4% of women experienced bladder
trauma, while 91.6% did not. In the group over 30 years of
age, 8% experienced bladder trauma, and 92% did not. The
p-value for this comparison was 0.931, indicating no

DISCUSSION

The prevalence of obstructed labour varies all over the
world depending on factors like socioeconomic
circumstances, health care access, etc. as reported in the
current study obstructed labour was more prevalent in
rural areas. The study conducted by Maged AM had the
same result with patient turnover from rural areas
presenting with obstructed labour. (65.3%)[8]. One of the
major risk factors for obstructed labour was poor antenatal
visits or pooraccess to health facilities. In our study, 73.6 %
of pregnant women had irregular antenatal checkups.
These findings were consistent with research showing that
mothersreferred from health facilities have a higher risk of
unfavorable maternal outcomes. This was consistent with
a study where a large number of mothers resided in rural
areas, makingit difficult for themto access health facilities
and delaying their access to care when problemsarose[9].
Additionally, mothers who attempted labour at health
centers or home experienced worse maternal outcomes
compared to those who delivered in hospitals. This
supports findings from a study in India and Halaba, which
indicates that hospital-based deliveries benefit from
better access to comprehensive emergency obstetric and
newborn care comparedto those at health centersorhome
[10-12]. In the current study, outcome of obstructed labor
like PPH, sepsisand hysterectomy were abitmore common
in younger age group. These findings were similar to
studies conducted by Hofmeyr and Yifru where most of the
cases were primiparas, young and presented with
obstructed labour [13, 14]. Sepsis emerged as the most
common maternal complication in cases of obstructed
labour, occurring in 19.2% of patients. This finding aligns
with research conducted by Turaand Aberain Ethiopiaand
Gafoor M in Pakistan, all of which identified sepsis as a
significant complication associated with obstructed
labour [15-17]. Sepsis often arises from infections related
to prolonged labour or interventions, highlighting the
importance of prompt and effective management.
Additionally, Postpartum Hemorrhage (PPH) was seen in
6.2% of obstructed labour cases. This finding was
supported by studies from Norway and Ethiopia, which
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similarly identify PPH as a significant complication in
obstructed labour [18-20]. PPH can result from uterine
atony, retained placenta, or delivery trauma, emphasizing
the need for careful monitoring and timely intervention to
manage bleeding effectively. This difference may be due to
variationsin labour duration, with prolonged labour leading
to more complications. Other adverse outcomes included
birth asphyxia and birth injuries. Maternal complications
such as uterine rupture, sepsis, anemia, postpartum
hemorrhage, bladder injury, and fistula were noted. There
were many limitations to this study which was conductedin
aremotearealike ours. Although the sample size was small
it may not represent the overall population and the impacts
of such alarming obstetrical issues. Similarly, a short study
period can cause long-term complications. Confounding
factors like maternal age, socioeconomic status, and
access to health care may influence outcomes. Health
professionals need to educate pregnant women about the
risks of obstructed labour to reduce trauma and improve
outcomes.

CONCLUSIONS

This study has highlighted several important maternal and
perinatal outcomes related to obstructed labour. This
obstetrical emergency affects relatively younger women
withameanage of 28.69 years, withamean gestationalage
of 37.49 weeks. Birth asphyxia and stillbirth were the
common outcomes while maternal bladder trauma, uterine
rupture, hysterectomy sepsis, and postpartum
hemorrhage were significantly seeninallage groups.
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Benign Prostatic Hyperplasia(BPH)is prevalent among aging men, causing Lower Urinary Tract
Symptoms (LUTS)that can impact quality of life. Objective: To assess the role of uroflowmetry
in determining Lower Urinary Tract Symptom (LUTS) severity in Benign Prostatic Hyperplasia
(BPH) patients by examining correlations between symptom scores and uroflowmetric
parameters (Qmax, Qavg, PVR, and voiding time). Methods: This cross-sectional study was
conducted on sixty BPH male patients presenting with a spectrum of symptom scores based on
IPSS. With a standard uroflowmeter, uroflowmetric parameters were determined and
correlation coefficients and t-tests between parameters about most severe complaintsyielded
statistical analyses. Results: Uroflowmetric parameters were significantly different among
severity groups of symptoms. Mean Qmax values decreased successively from 12.5 mL/s in mild
toseveresymptomsof 6.5mL/s(p<0.001). The sameresults were evident for average flow rates,
as mean flows at mild were 8.0 mL/s vs severe of 4.0 mL/s (p < 0.001) Residual urine increased
from 25 mL to 110 mL (p <0.001 and voiding times from 15 seconds up to 40 seconds (p <0.001).
Correlation analysis revealed moderate positive and negative correlations between residual
urine and IPSS (r = 0.60), Omax (r = -0.54), and Qavg (r = -0.50) with IPSS scores (p < 0.0071).
Conclusion: The importance of uroflowmetry in clinical assessments and management
methods was shown by the substantial correlation found between uroflowmetric parameters
andthe severity of BPH symptoms.

INTRODUCTION

Onedisorderthat causesthe prostate gland to expand non-
canceratically is called benign prostatic hyperplasia, or
BPH. As it expands, it can impede bladder outflow and
constrict the urethra, among other lower urinary tract
symptoms. Dihydrotestosterone (DHT) and other
androgens are necessary for the prostate gland to mature
normally [1]. Both bladders may become obstructed and
disturbed as a result of the prostate's ability to compress
the urethra and reduce urine flow. The pathogenesis of
BPH is complex and multifaceted, combining hormonal,
molecular, and also structural changes in the prostate as
well as surrounding structures [2]. According to a report,

the overall incidence rate was 15 per 1000 man-years. The
incidence increased linearly with age from three cases per
1000 man-years at the age of 45-49 years to a maximum of
38 cases per 1000 man-years at the age of 75-79 years.
After the age of 80 years, the incidence rate remained
constant. For a symptom-free man of 46 years, the risk of
developing Lower Urinary Tract Syndrome (LUTS)/BPH
over the coming 30 years, if he survives, is 45%. The overall
prevalence of LUTS/BPH was 10.3%. The prevalence rate
was lowest among males 45-49 years of age (2.7%) and
increased with age until a maximum at the age of 80 years
(24%). Pakistan with as many as 50% of the 2 million men
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older than 65 years are at risk of bladder outlet obstruction
fromBPH[3]. The enzyme 5-alphareductase presentinthe
prostate converts the most potent male hormone
generated by the testes, which is then turned from
testosterone to Dihydrotestosterone (DHT) [4]. DHT is a
strongerandrogenthantestosterone andisresponsible for
prostatic development. It binds to androgen receptors in
prostate cells, stimulating cell growth and inhibiting
apoptosis. In men, a small quantity of estrogens was
produced (mainly estradiol), but the levels increased with
age due to androgen aromatization in adipose tissue.
Estrogens could not only increase the local effects of
androgens in prostate cells by increasing AR activity but
might also improve it. Many adults, especially older men,
suffer from Lower Urinary Tract Symptoms (LUTS), which
are among the most common presentations in urology
clinics. LUTS can be extremely detrimental to a patient's
quality of life and are often associated with Benign
Prostatic Hyperplasia (BPH), though they can also result
from several different conditions [5]. The relationship
between lower urinary tract symptoms (LUTS) and the
storage and voiding cycle determines their classification.
This association shows if there is an issue during the
bladder's storage, during its emptying, or immediately
after. Although the LUTS are categorized in this manner,
there is a wide range of possible underlying mechanisms,
and the balance of symptoms may point to contributing
variables. Importantly, nocturia and higher frequency
during the day are two symptoms of LUTS, but they canalso
result from processes completely unrelated to the lower
urinary tract [6]. Urgency, with or without urgency
incontinence, is typically accompanied by frequency and
nocturia. Urinary tract infections can produce LUTS,
including frequency, urgency, and dysuria (painful
urination). The scar tissue narrows the urethra, causing
obstructive voiding symptoms. Inflammation of the
prostate gland can induce both LUTS and pelvic
discomfort. Bladder stones can cause LUTS, which can
manifestas frequency, urgency, and hematuria[7]. Bladder
dysfunctionisasymptom of neurological disorders such as
multiple sclerosis and spinal cord damage. Usually, a
combination of clinical surveys, questionnaires, and
diagnostic testsis used to examine LUTS. BPH causes the
balance between cell death and proliferation to be upset,
allowing the prostate to grow longer and with more cells
surviving. Increase cell survival rates via decreasing
apoptosis. Inresponse toincreased resistance the bladder
muscle (detrusor) hypertrophies, and generates higher
pressures at voiding. As time passes, this may eventually
lead to partial detrusor decompensation and reduced
contractility. This leads to detrusor overactivity due to
bladder outlet obstruction and incomplete emptying of
urea symptoms of urgency, frequency, and nocturia [8].
The pathogenesis of Benign Prostatic Hyperplasia(BPH)is
multifactorial and may have a hormonal cellular structural
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genetic basis. Androgens, especially DHT, are important in
promoting prostatic growth, while alterations in apoptosis
and proliferation induce hyperplasia. Subsequent nodular
hyperplasia of the prostate GRAINS down on the urethra,
resulting in bladder OUTLET obstruction and contributing
to the diagnosis of BPH SYMPTOMS. Identification of such
pathways is pivotal in the development of effective
treatment regimens and disease control[9]. Lower Urinary
Tract Symptoms (LUTS) caused by Benign Prostatic
Hyperplasia (BPH) require prompt diagnosis and
treatment. Various grading systems have been created to
assess symptom severity and its impact on quality of life,
including the Danish Prostatic Symptom Score (DAN-PSS),
the Boyarsky score, the Madsen-Ilversen score, and the
International Prostate Symptom Score (IPSS). The
American Urological Association (AUA) developed and
validated the IPSS questionnaire. Which is frequently used
to assess LUTS [10, 11]. Ultrasound of the prostate is a
common diagnostic imaging method that permits direct
visualization of the organ. It can be done both superpubic
(through the abdominal wall) and transrectal. Lower
Urinary Tract Symptoms (LUTS) are frequently caused by
the common condition known as Benign Prostatic
Hyperplasia(BPH), which has a major negative influence on
the quality of life for older men. Uroflowmetry is a useful,
non-invasive diagnostic technique that can objectively
evaluate urine flow patterns, which helps with the
diagnosisandtreatmentof LUTSinindividuals with BPH.
The present study aimed to investigate the influence of the
symptom severity on uroflowmetric parameters (Qmax,
Qavg, post-void residual urine volume, and voiding time) in
patientswith LUTS BPH.

METHODS

It was a cross-sectional study carried out at Department of
Urology of PMC Hospital Nawabshah from June 2024 to
October 2024. There were sixty male participants in this
study. Inclusion criteria were all these patients detailed
history, age range above 50 years, physical examination,
International prostatic symptom score (IPSS), and digital
rectal examination. Exclusion criteria were prior urinary
tract or pelvic surgeries, carcinoma, prostatic, ureteral
stricture, and neurogenic bladder. For the sample size
calculation, the formula was used: n=Z2xpx(1-p) d2.
Confidence level(Z=95%), Prevalence estimating(p=0.5 or
50%), and margin of error (d=0.125) [12]. The prevalence
ratio was assumed as 50% due to the unavailability of the
country-specific estimates of LUTS in BPH patients and
the estimated sample size was N=60 participants. A
convenience sampling technique was used for selecting
participants. Uroflowmetry was a simple approach for
calculatingurine flow rate over time. Peak flow rate (Q max),
flow time, and voided volume were computed using the
apparatus. The device determined the time to peak flow,
voiding volume, voiding duration, and peak flow rate.
Patients experienced no discomfort throughout the test
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because it involved normal urine. The patients' data was
analyzed and categorized according to IPSS-determined
symptom severity. At the time of presentation, details
regarding the patient's clinical status, demographics, and
test findings were recorded. These patients' uroflowmetry
data were compared using statistical methods. 26 SPSS
was used to analyze the data statically. The relationship
between uroflowmetric parameters and IPSS scores was
the main result. "The IPSS includes eight items, seven of
which were regarding urinary symptoms and one about
quality of life. Each urinary symptom question has six
choices that indicate increasing symptom severity, with a
score ranging from 0 to 5. The overall score goes from 0 to
35. Higher scores indicate more severe symptoms. Clinical
recommendations from the American Urological
Association(AUA)and the European Association of Urology
(EAU)serve as the foundation for the cut-off points used in
the International Prostate Symptom Score (IPSS) to
classify the severity of symptoms. This was how the
severity was categorized: IPSS scores between 0 and 7
indicate mild symptoms, whereas scores between 8 and 19
indicate moderate problems. IPSS score of 20 to 35
indicates severe symptoms. To effectively evaluate,
monitor, and treat patients with Benign Prostatic
Hyperplasia (BPH), these cut-off points enable systematic
assessment of Lower Urinary Tract Symptoms (LUTS).
Calculating descriptive statistics and utilizing Pearson's
correlation coefficient, the association between
uroflowmetry findings and the intensity of symptoms was
evaluated. Statistical tests ANOVA was applied to compare
these parameters in different severity groups (i.e. mild,
moderate, and severe symptoms). Further post-hoc test
(Tukey's HSD)was applied for pairwise comparisons. The p-
value of less than 0.05 showed that the variables were
highly significant. This study was approved by the
Institutional Review Board (IRB) under reference number
[PUMHSW/SBA/PVC//ERC/41/2024]. Written informed
consent was obtained from all participants before their
inclusioninthe study, ensuring that they were fully aware of
the study's purpose, procedures, potential risks, and
benefits.

RESULTS

There was a total of 60 males. The patient's average age
wasbb.2yearsseetable.

Table 1:Demographic Variables of study participants(n=60)

Variables Total Number of Patients N (%)
Male 60(100%)
Age
50-60 32(53.3%)
61-70 28(46.6%)

The study comprised 60 male patients aged range 50 to 70
years, divided equally into two age groups: (53.3%) patients
aged 50-60 years and (46.6%) patients aged 61-70 years.
The younger group had a mean prostate size of 42 + 5 mm,

DOI: https://doi.org/10.54393/pjhs.vbi11.2409

with 10 patients (33.3%) reporting mild symptoms, 15
(50.0%) experiencing moderate symptoms, and 5 (16.7%)
exhibiting severe symptoms. In contrast, the older group
had a mean prostate size of 48 + 6 mm, where 5 patients
(16.7%) had mild symptoms, 15 (50.0%) had moderate
symptoms, and 10 (33.3%) had severe symptoms. Overall,
25% of patients experienced mild symptoms, 50% had
moderate symptoms, and 25% exhibited severe symptoms,
indicating a notable prevalence of moderate to severe
lower urinary tract symptoms, particularly in the older age
group, which underscores the need for effective
management of Benign Prostatic Hyperplasia(BPH)in this
populationseetable 2.

Table 2: IPSS Score Resultsand Clinical Status of Patients

Moderate  Severe

Prostate Mild o iptoms Symptoms
N(%) Size(Mean Symptoms y(g[’]g) {2(?—35)

ONINCR) %) N(%)

Demographic

Variables +SD)

Age |50-60| 32

Group| Years |(53.3%) 42+5mm | 10(33.3%) | 15(50.0%) | 5(16.7%)

Age | 61-70 | 28

Group| Years |(46.6%) 48+6mm | 5(16.7%) | 15(50.0%) |10(33.3%)

60

(100%) 45+5.5mm| 15(25%)

Total 30(50%) | 15(25%)

Table 3 demonstrated the correlation between the
International Prostate Symptom Score (IPSS) and various
uroflowmetric parameters in sixty patients (n=60) with
Benign Prostatic Hyperplasia (BPH). There was an average
amount of remaining urine 70.3 + 25.4(mL)and the p-value
was less than 0.001 this showed that there exists a
significant difference between IPSS scores, correlation
coefficient = 0.60 with a positive moderate relationship
frequently the EQ-5D and its dimension's table 3. The mean
peak flow rate was 10.2 + 3.1 mL/s there was a moderate
negative correlation between IPSS scores and it with a
correlation coefficient of -0.54. The mean flow rate was 6.5
+ 2.2 mL/s The correlation coefficient of -0.50 depicts a
moderate negative association with IPSS scores(p<0.001).

Table 3: Correlation between Uroflowmetric Variables and IPSS
Scores(n=60)

. Correlation p- q
Variables ((EELER )] Coefficient(r) Value Interpretation
. Moderate
Residual -
Urine (mL) 70.3+25.4 0.60 <0.001 Posmvbe
Correlation
Peak Moderate
Flow Rate 10.2+3.1 -0.54 <0.001 Negative
(Omax)(mL/s) Correlation
Average Moderate
Flow Rate 6.5+2.2 -0.50 <0.001 Negative
(Qavg)(mL/s) Correlation

The mean peak flow rate was 12.5+2.0 mL/s, so this seems
like a fairly decent urinary stream organization up to now.
Omax decreases substantially to 9.0 + 2.0 mL/s with the
increase in symptoms, indicative of an impairment in
urinary function. The Omax was still significantly reduced
to a mean of 6.5 + 2.1 mL/s suggesting very poor urinary
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flow. This demonstrated a statistically significant decline in peak flow rates with higher symptom severity, indicating that

urinary flow was proportionally more restricted with increasing burden of symptomsintable 4.

Table 4: Uroflowmetric Variables by IPSS Symptom Severity(n=60)

Mild Symptoms

Moderate Symptoms

Variables (Mean £ SD)

(Mean £ SD)

Severe Symptoms
(((CELEXS )]

p-Value

Post-Hoc Test

Post-Hoc
P-value

P(gf;‘ai')"(ﬂ/astf 125+2.0 9.0+2.0 6.5+2.] <001 | M Joderate (Si;ﬁ;?cim)
AV?BZ%Z)F('%‘K /E?te 80+15 55415 40+10 <0001 | M Joderate (Si;ﬁ;?cim)
Res“’(‘rf'L;J“”e 25.0+10.0 65.0 +15.0 110.0+20.0 <0001 | M JModerate (Si;ﬁ;?cim)
V?éi'ggnz'g;e 15.0+3.0 25.0+5.0 40.0+8.0 <001 | M Joderate (Si;ﬁ;?cim)

DISCUSSION

This study was conducted to evaluate the correlation of
uroflowmetric parameters with urinary symptom severity
in Benign Prostatic Hyperplasia (BPH) patients. Further
evidence of the severity of symptoms related to urine
function was obtained by comparing these characteristics
with the International Prostate Symptom Score (IPSS)in a
significantly negative correlation. The analysis showed
that the peak flow rate (Qmax) and average flow rate (Qavg)
decreased significantly, and post-void residual urine
volume aswellasvoidingtimeincreasedwithanincreasein
the severity of urinary symptoms. These changes were
important because they provide quantifiable markers of
urinary function that closely track how patients feel [13].
The mean Qmax of patients with mild symptoms was 12.5
mL/s, suggesting normal urinary function. Those with mild
symptoms had mean Qmax values of 9.2 mL/s, and those
with moderate and severe symptoms had respective
average Qmax values of 9.0 mL/s and 6.5 mL/s. Reduced
Omax indicates an obstruction the urine outflow was
blocked [14]. In this regard, it was in line with previous

studies by Mevcha and Napier-Hemy, in 2021 which show

that reduced flow usually occurs in patients with more
symptoms of urinary outlet obstruction and prostatic
obstruction. In the same way, the peak flow rate also
showed a similar trending by symptom severity (4.0 mL/s in
severe urinary symptoms), and the rate of flow was
significantly worse amongst more severely symptomatic
patients[15]. Mean residual urine volume was significantly
increased with worsening of symptoms such that, it rose
from 25 mL in patients with mild symptoms to 110 mL in
severe symptoms. Large residual volumes were
problematic because they may cause UTls and bladder
dysfunction [16, 17]. Going on to say that this finding
supports the previous study by Lopatequiin 2024 touching
off post-void residual urine in clinical practice, especially
when patients present with moderate to severe symptoms.
The correlation of increased residual volume with
increased symptom scores reinforces the notion that

these patients may need to be treated forurinary retention.
The bladder ultrasonography was effective in measuring
urinary volume after removal of the indwelling urinary
catheterand and may contribute to the detection of urinary
retention [18]. The average time of voiding was also
correspondingly prolonged; the time being 15 s in mild, and
40sinsevere cases. Bladder outlet obstruction results not
only impaired urological efficacy of urination but also can
lead to patient discomfort and anxiety about the urinary
function because voiding times were prolonged. The
longer voiding times in patients with these symptoms,
indicative of the enlarged effort exerted to start and finally
stop urination, would lead to a significant drop in quality of
life [19, 20]. Current findings underline the need for
uroflowmetric parameters to be taken into account in a
comprehensive management strategy for men with BPH.
These associations were clinically relevant to the purpose
of uroflowmetry in voiding function because data
generated by uroflowmetry help to score the IPSS and aid
diagnostic evaluation. Additionally, patients with
pathological uroflowmetric findings may be identified, and
the decision concerning further treatment or necessity of
surgery made in clinical examination [21]. This study was
also a reminder that healthcare providers should be
monitoring changes in urinary symptoms, particularly in
patients who report an increasing incidence of them.
These early warning signs in patients of increased residual
volume or decreased flow rate may allow urologists to
intervene before downstream catastrophic complications
from BPH, including acute urinary retention or irreversible
bladderdamage.

CONCLUSIONS

This study concluded that uroflowmetric parameters were
significantly related to urinary symptom severity in
patients with BPH. The prostate grows in an aging man, it
manifests with irritative and obstructive symptoms in the
form of reduced flow rates along with prolonged voiding
time and an increase in post-voidal volume. Our results

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 43




Uroflowmetry in Benign Prostatic Hyperplasia

Memon AH et al.,

supported the structuring of uroflowmetry in everyday
clinical practice thus improving the quality of life and
managing patients with BPH.
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The most prominent and key cells in cancer development are fibroblasts, known as cancer-
associatedfibroblasts. Limited dataavailable on Head and Neck Cancer showed the presence of
platelet-derived growth factor receptor beta as the most prevalent marker. Furthermore,
therapies can be targeted against this receptor for the treatment of cancer. Objectives: To
evaluate the expression of Platelet-derived growth factor receptor beta as a specific marker of
cancer-associated fibroblasts in different grades of oral squamous cell carcinoma through
immunohistochemistry. Methods: This descriptive study included 51 cases of squamous cell
carcinoma of the head and neck region. Platelet-derived growth factor receptor beta
expression was assessed based on the extent and intensity of immune-labelling in a tumor.
SPSS was used to determine the association between the grade of tumor and Platelet-derived
growth factor receptor beta expression. Results: Mean age was found as 53.65 +17.15 years and
there were 30 (58.8%) male and 21(41.2%) female. The most commonly affected sites were
glottisand supra-glottisareas accounting for 18.9% of total cases followed by the tongue which
accounts for 13.2% of cases. The majority of the patients 34 (66.7%) patients had an
intermediate grade of squamous cell carcinoma. In most cases, the degree of staining was
strongest, with intermediate-grade tumors exhibiting the highest platelet-derived growth
factor receptor beta staining. Conclusions: It was concluded that platelet-derived growth
factor receptor beta emerges as a promising tumor marker in head and neck squamous cell
carcinoma, withitsexpressionlevelsincreasing proportionately with the tumor grade.

INTRODUCTION

Oral squamous cell carcinoma(0SCC)is the most common
cancer oral cavity cancer, with 177,000 deaths yearly
worldwide [1]. It is the sixth most common cancer globally.
The incidence of OSCC is highest in South and Southeast
Asia and isincreasing in developed countries[2]. Pakistan
is a major Centre for this disease and, alongside China and
India, is among the top three countries with the highest
incidence of oral cancer [3]. The tongue, the floor of the
mouth, and buccal mucosa are the most common sites of
OSCC. Male is affected more than females with aratio of 3:1
and have amean age of 61£12 years. The most common risk
factors for OSCC include tobacco, alcohol, and certain
virusesincluding human papillomavirus(HPV)infection[4].

Platelet-derived growth factor beta(PDGFR)is a sub-type
of receptorsthatare apart of the class |l receptor tyrosine
kinase family. PDGFRpB is an important biomarker of
cancer-associated fibroblasts (CAFs) that play a crucial
role in the tumor invasion and growth. It is a critical
regulator of various cellular processes such as
proliferation, differentiation, and survival. It becomes
activated upon binding with its ligand, Platelet-Derived
Growth Factor (PDGF), which triggers downstream
signalling pathways that drive cell growth and
angiogenesis. While PDGFRB normally plays an essential
role in tissue repair and development, its abnormal
activation has been linked to the development of several
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cancers, including OSCC [5]. A variable expression of
PDGFRB has been observed across various tumors,
including breast cancer, colon cancer, and lung tumors.
However, it is most commonly found in colon and lung
tumors where PDGFR is involved in promoting tumor
growth and metastasis. Its role in remodeling the tumor
stroma and facilitating angiogenesis makes it a promising
target for therapy. Studies have shown that PDGFRJ
expression is frequently elevated in cancerous tissues
comparedtonormaltissues, whichisassociated withmore
aggressive disease and a worse prognosis. In OSCC,
PDGFRB is recognized as a significant factor in the tumor
microenvironment, affecting both tumor cell behaviour
and the surrounding stromal components [6]. PDGFR
expression is upreqgulated and associated with worse
survival in squamous cell carcinoma[5, 7]. However, Valle
et al in 2023, found a low PDGFRPB expression in advanced
stages of 0SCC[8]. Targeting PDGFRP has become a focal
point in cancer therapy due to its involvement in tumor
progression. PDGFRP inhibitors, such as Imatinib and
Sunitinib, have proven effective against various other
cancers and are now being investigated for treating OSCC.
Targeting PDGFRB in OSCC holds the potential for
therapeutic benefits, including reduced tumor growth,
lower rates of metastasis, and improved patient survival
(91l

This studyaimed to evaluate the expression of PDGFRB asa
specific marker of CAFs in different grades of OSCC
through immunohistochemistry. The aggressiveness of
the tumor and its spread can be estimated and thus the
prognosis. Furthermore, therapies can be targeted against
thismarkerif PDGFRBisfoundto be sensitive to OSCC.

METHODS

This cross-sectional study was conducted in the
Department of Oral Pathology, UHS, and Pathology
Department of Sheikh Zaid Hospital, Lahore after getting
approval from the Ethical Review Committee of UHS vide
letter no UHS/REG-18/ERC/469. The duration of the study
was one year from April 2018 to May 2019. Paraffin-
embedded blocks of 51 cases were recruited including both
males and females of all age groups. A written informed
consent was taken by the patients for the use of the blocks.
However, the blocks of the patients who underwent
chemotherapy or radiotherapy were excluded from the
study. The demographic data consisting of age, gender,
and tumor site was noted. The tumor was graded using
Byrne's grading system based on the degree of
keratinization, polymorphism, mitotic activity, and pattern
ofinvasion[10]. The paraffin-embedded tissue blocks of all
samples were cut into 4 ym sections and
immunohistochemistry was performed with rabbit
polyclonal anti- PDGFRP antibody. Tissue sections along
with positive control (human breast cancer) were taken.
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PDGFRP expression was evaluated by using two different
quantification systems. According to Kwon et al., PDGFR
expression was determined based on proportion and
staining intensity [11]. The total score (Score O - Negative;
Score 1-2 - weak positive +1; Score 3-4 - moderate positive
+2; Score 5-6 - strong positive +3) for each case was
calculated by adding the proportion score(PS)(0-less than
5% immune-reactive; 1-less than 33% immune-reactive; 2
- 33%-66% immune-reactive; 3 - greater than 66%
immune-reactive)and intensity score (I1S)(0 - no staining; 1
-mild; 2-moderate; 3-Intense)of that particular case. The
scoring system proposed by Shinohara et al. in 2007 was
also used for PDGFRP staining [12]. The labelling score
(Low degree-0to199; High degree-200to 300) of PDGFRB
was calculated by multiplying the intensity score (1- Weak;
2 - Moderate; 3 - Intense) by percent area. SPSS version
20.0 was used for data analysis, including demographic
data like age and gender. The grade of the tumor was
analyzed along with its morphological parameters.
PDGFRp staining was analyzed accordingtoits presence or
absence, and the total score of PDGFR staining was seen
using two scoring systems. The relationship between
tumor grade, PDGFRP staining scores, and gender was
examinedthrough bivariate analysis. The chi-square test of
independence was applied, and < 0.05 was taken as a
significant p-value ataconfidencelevel of 95%.

RESULTS

A total of 51 cases were enrolled in this study. Out of these,
17 were younger than 45 (32.1%), and 34 were 45 or older
(67.9%). The mean age was 53.65 years, with the standard
deviation of 17.152. The study included patients aged 16 to
87 years. Male was 30 (58.8%) and female was 21(41.2%).
This revealed a greater prevalence of SCC in men than in
women, with a male-to-female ratio of 1.4:1. The highest
examined sites were glottis and supra-glottis areas
accounting for 18.9% (10) of total cases. Tongue was the
next most frequent area of involvement, i.e., 7(13.2%). The
least involved areas were the alveolus, cheek, and lip,
accounting for one patient of each site. Out of 51 cases,
most of the cases 34(66.6%)were of grade 2 followed by 13
(25.4%) cases of grade 3 and 4 (7.8%) cases of grade 1
respectively. Intense PDGFR staining in 29(57%) cases
amongfifty-one cases of 0SCC was analyzed(Table1).

Table1: Degree of Distribution PDGFRB Expression

Degree of Staining Frequency (n%)

Mild 2(3.9%)

Moderate 20(39.2%)

Intense 29(56.9%)

Total 51(100%)

Degree of PDGFR Staining

Low Degree 23(45.1%)

High Degree 28(54.9%)
Total 51(100%)
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A strong membranous expression of PDGF was seen in
moderately- differentiated squamous cell carcinoma while
moderate expression was observed in well-differentiated
squamous cellcarcinoma(Grade 1)(10X)(Figure 1).

Figure 1: (A) Strong membranous expression in
moderately- differentiated squamous cell carcinoma. (B)
Moderate membranous expression in well-differentiated
squamous cell carcinoma(Grade 1)(10X)

A statistically significant positive correlation was noted
between PDGF[ expressionandtumorgrade(Table 2).
Table 2: PDGFRB Expressionin Different Grades of Tumor

Grade of Tumor (n=51)
Low Intermediate  High

Variabl =
ariable Intensity Grade Grade Grade :72/3; v:lue

n(%) n(%) n(%) °

Mild 2 000%) | 0(0%) |2

(100%) ° ° (100%)

PDGFRB 2 o o 20
Expression Moderate (10%) 17(85%) 1(5%) (100%) <0.005

Intense | 0(0%) | 17(58.62%) (41 1’528%) (]02[?%)

Chi-Square was applied todetermine the p-value

Likewise, PDGFRB expression showed a signification
associationindifferent grades of tumors(Table 3).

Table 3: Signification Associationin Different Grades of Tumor

Grade of Tumor (n=51)

Variable Low

Intensity Intermediate  High Total p-

n(%) n(%) n(%) n(%) value

Low 4 18 1 23
PDGFRB Degree [(17.4%)| (78.26%) (4.35%) | (100%)
Expression High 28

(100%)

0(0%) | 16(58.6%) |[12(41.4%)

Degree

Chi-Square was applied todetermine the p-value

Weak, moderate, and strong positive results showed varied
and non-significant distribution among male and female
(Table 4).

Table 4:Association of PDGFRB Expressionwith Gender

PDGFRp Expression in Both Genders

Moderate Intense Total
EA) n(%) n(%)

Variables

Mild n (%)

Gender

Mal 2(6.7%) 13(43.3%) 15(50%) 30(100%) | 0.314
ale
- 16(53.3%) | 14(46.7%) | 30(100%) | 0.158
0(0%) 7(33.3%) | 14(66.7%) | 21(100%) | 0.314
Female
- 7(33.3%) | 14(66.7%) | 21(100%) | 0.158
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Chi-Square wasapplied todetermine the p-value

DISCUSSION

The tumor microenvironment, composed of stromal cells
and extracellular matrix components, plays a crucial role in
cancer cell growth, invasion, and metastasis. Cancer-
associated fibroblasts (CAFs), an important part of tumor
microenvironment, facilitate tumor growth and invasion
through elevated matrix metalloproteinase (MMPs), CCL-2
and |-, and activate the STAT-3 pathway[12]. Additionally,
CAFs induce angiogenesis directly through vascular
endothelial growth factor (VEGF) and indirectly by PDGF
receptors, recruiting more CAFs that further increase
VEGF levels [13]. In cancer treatment, PDGF and other
tyrosine kinase molecules contribute to drug resistance by
elevating intracellular pressure, and hindering drug
penetration [14]. Notably, PDGFRPB serves as a reliable
marker for detecting CAFs, identified through various
techniques like immunoassays and
immunohistochemistry. Early identification and targeting
of these interactions are essential for effective cancer
management [15]. Little research has focused on the
immune-histochemical expression of PDGFRB and the
relation of expression on different grades of squamous cell
carcinoma of the head and neck area. In the present study,
Byrne's grading system was used to grade the tumor as a
low, intermediate, and high-grade tumor. Most of the
patients were diagnosed with an intermediate grade of
squamous cell carcinoma found in 34 of the patients. High-
grade tumors were seen in 13 patients. Only 4 patients had
low-grade tumors. For the expression of PDGFR[, two
scoring systems were used. We labelled tumors as low and
high degrees by multiplying the intensity score with
percent area that was positively stained as indicated by
Shinohara et al., [12]. We also categorized the PDGFRpB
expression as weak, moderate, and strong positive by
calculatingintensity and proportion score as done by Kwon
et al.,[11]. There was no case of negative staining in our
study. We found the intensity of staining was maximum in
patients with an intermediate grade of tumor according to
Shinohara et al., system [12]. Intermediate grades had
more low-degree cases (52.9%) compared to high-degree
cases(47.1%). High-grade tumors had 92.3% cases of high-
degree cases compared to only 7.7% of low-degree cases.
Low-grade tumors showed only a low degree of stainingin
all cases while there was no case of a high degree in low-
grade tumors. The results showed a significant association
between the degree of PDGFRPB expression in different
grades of tumor (p-value=0.001). As the grade increases,
the expression of PDGFRP also increases. This approach
canbeappliedinreverse toidentify the grade of the tumor.
We found that the staining intensity was maximum in
patients with intermediate grade of tumor. Intermediate
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grade had the same number of severe and moderate
staining 17 (50.0%). While high-grade tumors showed 12
(92.3%) strong positive results compared to only 1(7.7%)
moderate positive case. Mild staining was seen in only 2
(100%) cases, and both were of low grade. We found some
significant results according to this grading system (p-
value=0.000). The current study did not find a significant
association between PDGFR expression and different age
groups and gender distribution. Our results were
consistent with Zhang et al., 2016, who concluded that the
expression of PDGF-D and PDGFRP levels are upregulated
in tongue squamous cell carcinoma and correlate
positively with the grade of the tumor [7]. Cierpikowski,
Lis-Nawara, and Bar 2023 observed that the expression of
PDGFRB was upregulatedin 70% of cases of 0SCC, and this
high expression was associated with shorter overall
survival [7]. Lin et al., in 2020 observed the upreqgulated
expression of PDGFRB in OSCC in association with
metastatic lymph nodes and poor overall survival [16].
Wang et al.,also reported a significant association of
PDGFRB with the clinical stage (p=0.036), lymph node
metastasis (p=0.013) and tumor histological grade
(p=0.037)[17]. A 5-year follow-up showed a shorter overall
survival of the patients with high expression of PDGFRB[ 4 ].
Kartha et al., in 2016 found high expression of PDGFRP in
oral squamous cell carcinoma in only 12 cases, and they
found that this marker was present in the perivascular
stroma and is absent in tumor epithelium.They concluded
that PDGFRP expression is high in the case of OSCC [18].
Ourfindingswerein contrastto the findings of Valle etal., in
2023,who reported that the advanced-stage tumors
showed a low expression of PDGFR (p=0.020). According
to their findings,a low expression of PDGFRB was
associated with a shorter disease-free survival (p=0.036).
They also concurred that a reduction in expression is
associated with a 209.874-fold increase in recurrence
(p=0.0086) [7]. Different studies have been conducted on
the expression of PDGFRB in different body cancers.
Paulsson et al., in 2009, determined PDGFR expression in
different tumors. They found that 80% of colon carcinoma
showed PDGFRR in the perivascular region, while only 31%
of prostate cancer were positive for this marker. They also
noted a significant correlation between the expression of
PDGFR and the grade of breast tumor in which they found
PDGFRB onlyinthe perivascularareain pericytesandis not
present in the tumor itself [19]. However, some studies
negate this concept. Shinohara et al., published their study
on PDGFRP expression in small cell lung carcinoma. They
found that there is no significant difference in marker
staining in different age groups, gender, or tumor grade.
They also mentioned that the degree of marker staining
does not affect the 5-year survival rate [12]. Following a
tissue injury, as in the case of cancer, platelets get
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activated, which not only activates the coaqulation
cascade but also results in the release of PDGF. PDGF
attaches to its specific receptors present on CAFs,
pericytes, and other cells, leading to their stimulation. In
the same way, binding of these molecules on their specific
receptors on different cells causes an increase in
endothelial growth factor (EGF), resulting in fibroblast
migration, proliferation, and remodeling. PDGF not only
influences the levels of tumor growth factor (TGF) and
fibroblast growth factor (FGF) but also contributes to the
chemotaxis of inflammatory cells and mitogenesis of
mesenchymal stem cells. PDFG also influences the levels
of VEGF and connective tissue growth factor (CTGF), both
of which are responsible for angiogenesis and an increase
in the levels of collagen [20]. By blocking the PDGFRPB on
CAF cells, the respective pathways can be blocked, thus
inhibiting tumor growth, invasion, and metastasis. PDGFR
pathway antagonists like Ezetimibe work by inducing G1
blockade in tumor cells thus inhibiting cancer cell
proliferation [21]. Agents or antibodies that block PDGF
receptors have more specific targets. Imatinib, Sorafenib,
Nilotinib, Sunitinib and Pazopanib are some of the PDGFR
kinase inhibitors [22]. The present study shows that
PDGFR is also found in OSCC and increases by increased
tumor grade and can be a potential therapeutic target. No
study has been conducted regarding the therapeutic role
of targeting PDGF/PDGFR in OSCC. The current study did
not determine the effect of the expression of PDGFRB on
local invasion, distant metastasis of tumor, prognosis, and
patient survival. Further studies are suggested to check
the effect of the expression of tumor markers on overall
patient management. Furthermore, studies should be
donetocheckthetherapeuticrole of PDGFR.

CONCLUSIONS

It was concluded that head and neck cancer is one of the
leading causes of morbidity and mortality around the globe.
Early diagnosis and prompt treatment may reduce the
morbid effects of this devastating condition. Identification
of specific tumor markers may prove a milestone in
achieving this goal. Platelet-derived growth factor
receptor B is a promising tumor marker. Based on this
study, it is concluded that PDGFRB increases
proportionately to the increasing grade of tumor. PDGFR[
may prove abeneficial target for notjust the early diagnosis
butalsoforthetreatment of 0SCC.68196.
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Stroke was a common global condition, with low-income countries bearing the highest burden.
It leads to reduced cerebral blood flow, limiting oxygen and glucose, and causing cerebral
infarction. Electroencephalography has been used as a biomarker to predict outcomes in
ischemic stroke during its acute and subacute phases. Objective: To determine the frequency
of abnormal EEG in cases with ischemic stroke. Methods: After obtaining approval from the
CPSP research evaluation unit, this cross-sectional study was conducted at the Department of
Neurology, Punjab Institute of Neurosciences, Lahore, from January 2019 to June 2019 on 96
ischemic stroke patients. Written informed consent was taken from patients/attendants, and
demographic details were noted. Using a CT scan, all cases were diagnosed as ischemic stroke.
The EEG was done in all cases within 24 hours of admission. All data were entered and analyzed
using SPSS version 26.0. Results: In the current study, 57.3% of patients with ischemic stroke
were found to have abnormal EEG. Data stratification was found to be significant concerning
gender and duration of stroke, p- value =0.01and 0.000, respectively. However, abnormal EEG
frequency was noted more among 45-60-year-old male patients of normal weight and those
who presented within 1-2 days of stroke. Conclusions: According to current study findings,
more than half of the ischemic stroke cohort was found to have abnormal EEG. The high
frequency of aberrant EEG results highlights the importance of EEG as a useful diagnostic tool
when evaluatingindividuals who have had acute ischemic stroke.

INTRODUCTION

Stroke is prevalent disease globally, with the highest
burden onlow-income countries. In 2016, an estimated 13.7
million people had a stroke, with 87% of cases being
ischemic [1]. Stroke often causes severe motor and
sensory deficits. Prognosis depends on the brain area
affected and the underlying cause [2]. Stroke causes
sudden changes in the brain, decreasing cerebral blood
flow and reducing oxygenand glucose supply, whichresults
in cerebral infarction [3]. Clinical examination, along with
neuroimaging, is essential for diagnosing ischemic stroke
and assessing eligibility for reperfusion treatment. CT and
MRl were commonly used to evaluate brain injury, but
neither is ideal for tracking the progression of brain
ischemia in the acute phase [4]. New approach,
Electroencephalography (EEG), have recently emerged to
address this limitation [5]. EEG offers rapid, non-invasive

bedside monitoring, providing real-time brain activity
assessment with high temporal resolution. It can detect
sudden changes in brain metabolism and cerebral blood
flow [6]. Acute ischemic stroke often disrupts
neurovascular coupling, leading to changes in brain
oscillatory activity that reflect neurophysiological
responses to reduced blood flow, depicted by increased
delta power and decreased alpha power [7]. Researchers
have explored quantitative EEG (qEEG) as a potential
biomarker for predicting outcomes in ischemic stroke [8].
Its capability to detect lesion size makes it valuable tool for
diagnosis and clinical decision-making [9]. Recent
developments in qEEG analysis, including the Brain
Symmetry Index and portable systems with minimal
electrode requirements, enhance its feasibility in pre-
hospital and emergency settings [10, 11]. While studies
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highlight strong links between EEG biomarkers and stroke,
further technological advancements and rigorously
designed, adequately powered studies were crucial before
gEEG can be recommended for routine acute stroke
assessment [12]. Despite these advancements, there is
limited data on the frequency of abnormal EEG patternsin
ischemic stroke, particularlyinthislocality.

The objective of this study was to determine the frequency
of abnormal EEG findings in ischemic stroke cases. By
achieving this, the study aimed to contribute to improved
stroke management, particularly in resource-limited
settings, where timely intervention is critical for better
patientoutcomes.

METHODS

This cross sectional study was conducted at Department of
Neurology, Punjab Institute of Neurosciences, Lahore,
from 1st Jan 2019 to 30th June 2019, after approval of
synopsis from CPSP (CPSP/REU/NEU-2017-069-441). 96
cases were estimated by 95% confidence level with 10%
margin of error and using percentages of abnormal EEG in
53.7% cases [13]. Non-Probability Consecutive sampling
technique was used. Patients with acute ischemic stroke
(history of weakness of one or more part of body, and CT
scanonwhich focal cerebralischemiclastingmore than 24
hours), aged 18-60 years of either gender were included.
However, those with history of ischemic heart disease or
atrial fibrillation (as determined on ECG findings), or those
with previous ischemic or hemorrhagic CVA (on available
record)were excluded. All cases were enrolled after taking
informed written consent from patients/ attendants. Data
were recorded by using proforma. Detailed demographic
information like name, age, gender and contact details was
taken. Risk factors including diabetes (HbAlc >6.5%),
hypertension, and active smoking status was noted. Using
CTscan, allcaseswere diagnosed asischemic stroke cases
as per operational definition. EEG was performed on all
cases within 24 hours of admission to capture cerebral
electrical activity across the scalp, reflecting the firing of
neurons within the cerebral cortex. EEG recordings were
obtained using a standardized 10-20 electrode placement
system, ensuring consistent electrode positioning for
optimal data reliability. The sampling rate was set at
[specific sampling rate, e.g., 256 Hz], allowing high-
resolution recordings of cortical activity. EEG recordings
captured excitatory and inhibitory postsynaptic potentials
in neuronal dendrites, particularly within the superficial
regions of the cerebral cortex. Abnormal EEG findings were
defined based on specific Cerebral Blood Flow (CBF)
thresholds;(a) At a CBF of 25-35 mI/100g/min, the EEG may
show a decrease in amplitude of faster frequencies. (b) As
CBF decreases to 18-25 ml/100g/min, theta frequencies
become apparent, and marked suppression of faster
frequencies may appear with a further CBF drop to 12-18
ml/100g/min. (c) Suppression of all frequencies is seen
when CBF drops below 8-10 ml/100g/min. All EEGs were
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interpreted by a single consultant with over five years of
experience to minimize inter-observer variability and avoid
potential bias. Datawere analyzed using SPSS version 26.0.
Mean + SD was computed for quantitative data and
frequency and percentage for qualitative data. Data were
stratified for age, gender, BMI and duration of stroke to
address the effect modifiers. Post-stratification, chi-
square test was applied, p-value <0.05 was taken as
significant.

RESULTS

Intable 1, mean age of study population calculated was 52 +
6.63 years, among them 32 (33.3%) patients belong to age
group < 45 years and 64 (66.7%) belong to age =45 years.
There were more male patient's 64% as compared to 36%
females. According to BMI 46 (47.9%) patients had normal
weight, 39(40.6%) patients were overweight and 11(11.5%)
were obese. 59 (61.5%) patients presented within 1-2 days
of clinical symptoms, while 37 (55%) patients presented
after 2 days of symptoms. Risk factors were studied among
study participants; DM was noted in 36%, HTN in 42%, and
29% patientswere found to be active smokers.

Table 1: Socio-demographic Characteristics of Study Groups
(n=96)

Age NCAVAGEELEET))
<45 Years 32(33.3%)
>45 Years 64(66.7%)

Age (Years) 52.00+6.63
Gender
Male 61(64%)
Female 35(36%)
BMI
Normal 46(47.9%)
Overweight 39(40.6%)
Obese 11(1.5%)
Duration Of Stroke
1-2 Days 59(61.5%)
>2 Days 37(55%)
Risk Factors
DM 35(36%)
HTN 40(42%)
Active Smoking 2(29%)

Table 2 showed that, out of 96 study participants presented
with ischemic stroke 55 (57.3%) patients found to have

abnormal EEG.
Table 2: Frequency of Abnormal EEG

Abnormal EEG N (%)
Yes 55(57.3%)
No 41(42.7%)

Total 96(100%)

Data stratification was done, as shown in table 3, found to
be significant for gender and duration of stroke p- Value
0.01 and 0.000, respectively. However abnormal EEG was
noted more among patients with age 45-60 years, male
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gender, among normal weight patients, and those who
presented with1-2 days of symptoms onset.
Table 3: Data Stratification with Respect to effect Modifiers

Variables Abnormal EEG N (%)
TotalN(%) p-value
Age Groups Yes No
<45 Years 20(36.4%) | 12(29.3%) | 32(33.3%)
45-60 Years 35(63.6%) 29(70.7%) | 64(66.7%) 0.46
Total 55(100%) 41(100%) 96(100%)
Abnormal EEG N (%)
Gender Total N (%)
Yes No
Male 29(52.7%) 32(78%) 61(63.5%) 0.01
Female 26(47.3%) 9(22%) 35(36.5%)
Total 55(100%) 41(100%) 96(100%)
Abnormal EEG N (%)
BMI Total N (%)
Yes No
Normal Weight | 28(50.9%) | 18(43.9%) | 46(47.9%) 0.8
Overweight 19(34.5%) | 20(48.8%) | 39(40.6%) '
Obese 81(4.5%) 3(7.3%) 1(1.5%)
Total 55(100%) 41(100%) 96(100%)
Abnormal EEG N (%)
Duration Total N (%)
Yes No
1-2 Days 53(96.4%) 6(14.6%) 59(61.5%) 0.00
>2 Days 2(3.6%) 35(85.4%) | 37(38.5%)
Total 55(100%) 41(100%) 96(100%)

DISCUSSION

In the current study, the mean age of patients with
ischemic stroke was calculated to be 52 +6.63 years, with a
predominance of male patients. Most patients, based on
BMI, were of normal weight(47.9%), followed by overweight
(40.6%), and only 11.5% were classified as obese. Studies
have documented age variations among stroke patients.
Previous research shows that younger stroke patients
typically have a mean age between 36.4 and 36.9 years,
while older patientshave ameanage between60.9and 70.3
years [14-16]. Unlike these studies, which focused on
specific age groups, this study included a broader age
range of 20-60 years. In line with these findings, one study
reported also male predominance in ischemic stroke
patients, reported 59.9% males and 40.1% females [17].
Additionally, alarge cohort study on acute ischemic stroke
found that only 12.6% of patients were obese, consistent
with these results [18]. Another study further supports
this, reporting a mean BMI within the normal range among
stroke patients[19]. In this study, 57.3% of ischemic stroke
patients showed abnormal EEG findings. Similarly, Ag
Lamat MS et al., in (2023) reported that 51.5% of acute
ischemic stroke patients had abnormal EEGs, most often
with localized slowing (28.2%), followed by generalized
slowing (18.9%) and epileptiform changes (4.4%) [20].
Unlike their study, we did not further classify EEG
abnormalities. A strong correlation was found between
seizuresand abnormal EEG results, with EEGabnormalities
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predicting post-stroke seizures [21]. EEG was useful in
Acute Ischemic Stroke (AIS), but its sensitivity varies.
Some patients may show normal EEG results despite
significant ischemic changes, underscoring the need for a
comprehensive diagnosticapproach, as noted by Wijaya SK
et al., in 2015 [22]. In contrast, one study reported lower
percentage of EEG abnormalities (37.9%), in ischemic
stroke patients [23]. Recent research on focal cerebral
ischemia outcomes hasidentified EEG suppression as part
of malignant EEG patterns, marking it as a poor indicator
for diffuse cerebral ischemia. This feature has also been
shown to independently predict functional outcomes one
year after stroke [24]. The potential for improving
diagnosis, treatment, and patient outcomes in ischemic
stroke patients presents serious global health challenges.
Although conventional neuroimaging methods offer vital
information, they might not be able to keep up with the
quick development of acute cerebral ischemia. Results
from abnormal EEGs can be useful biomarkers for early
diagnosis and prognosis, allowing for promptinterventions
and well-informed therapy choices. Knowing the patterns
and frequency of these EEG alterations might help develop
better management techniques, particularly in
environments with limited resources, which will ultimately
enhance patient outcomes and quality of life for stroke
survivors. This study has certain limitation that needs to be
addressed in future work. Firstly, this study was done on
broader age range have not classified according to age
related stroke patterns, neither we have studied brain
volume effected, and we have not followed patients for
short and long term outcomes. Furthermore, we not
further classified EEG. In future more studies will be
neededto covertheselimitations.

CONCLUSIONS

According to current study findings, more than half of
ischemic stroke cohort found to have abnormal EEG. The
high frequency of aberrant EEG results highlights the
importance of EEG as useful diagnostic tool when
evaluatingindividuals who have hadacuteischemic stroke.
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In developing countries, malaria is still one of the leading causes of morbidity and mortality.
Objectives: To evaluate the efficacy of intravenous artesunate alone versus intravenous
combination of artesunate and quinine. Methods: Thisrandomized control trial was conducted
inthe Pediatric Medicine Unit-2, Allama Igbal Teaching Hospital, Dera Ghazi Khan, Pakistan. The
inclusion criteriawere children of either gender, aged 2-14 yearsand admitted to the emergency
department with the diagnosis of severe malaria. Children were randomly allocated to two
treatment groups of equal size. The intravenous artesunate group received artesunate
administered intravenously for a maximum of 7 days. The intravenous combination of
artesunate and quinine group received artesunate intravenously combined with quinine di-
hydrochloride intravenously for a maximum of 7 days. they were employing the lottery method.
The outcome was measured as the number of hours elapsed for an individual to become fever-
free(temperature below 36.8°C). Results: Inatotal of 104 children with severe malaria. the mean
duration required to become fever-free was 28.3 + 5.4 hours in intravenous artesunate alone
versus 26.5+6.4 hoursinintravenous combination of artesunate and quinine groups(p=0.1242).
The most frequent treatment-related side effects were nausea, loss of appetite, hypoglycemia,
diarrhea, and rash, noted in 21(20.2%), 13 (12.5%), 11(10.6%), 5 (4.8%), and 2 (1.9%) patients,
respectively. Conclusions: It was concluded that intravenous artesunate and quinine together
did not provide any additional benefit or synergistic effect over intravenous artesunate alone in
treatingsevere malariainchildren.

INTRODUCTION

In developing countries, malaria is still one of the leading
causes of morbidity and mortality. According to the WHQO,
there were 247 million cases of malaria worldwide in 2021,
resulting in 619,000 deaths[1]. Although many zones of the
world have been declared malaria-free, countries like
Pakistan, India, SriLanka, Afghanistan, and many countries
in Africa are still struggling against the crippling disease
and continue to be endemic malaria[2]. All age groups are
indiscriminately affected, but children, like any other
disease, lie among the most vulnerable owing to their low
immunity, dependency on caretakers for preventive
measures, and repeated exposure. About three out of
every four malaria victims happen to be children[3]. In a
systematicreview by Khanetal., pooled malaria prevalence
in Pakistan was estimated to be 23.0%. Severe malaria can

be caused by any of the plasmodium species, but most
commonly by vivax and falciparum species, as these
species abundantly existinthe Indo-Pakregion[4]. Classic
clinical presentation, a high index of suspicion, and rapidly
available diagnostic techniques rarely impart a diagnostic
challenge in malaria but effective and time management
are the real areas of concern. Regarding management,
where supportive treatment plays a crucial role in
immediate resuscitation and resolution of vitals, specific
treatment remains the cornerstone for limiting morbidity
and mortality [5]. The treatment of severe malaria varies
according to age, immunity status, and local susceptibility
patterns. Currently, the WHO recommends artesunate as
the drug of choice for the treatment of severe malaria[6]. A
study done by Botta et al., from Italy, reported that the
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efficacy of IV Artesunate (IVA)alone or in combination with
IV quinine (IVQ) was 83.3% versus 47.0% (p=0.002)
respectively, favouring IV artesunate alone [7]. The
efficacy of this single drug as compared to the combined
drug regimen in severe malaria remains questionable.
Therefore, we intended to evaluate the efficacy of only IVA
versus IVA+IVQ in the treatment of severe malaria in
children. The findings of the study were thought to help
know whether the two drugs, when given together, have
considerable benefits over single-drug therapy when given
for the same. This is the first research comparing two
treatment regimens in severe malaria in Pakistan so the
findings of this study may bring very important insights
about the treatment and outcome-related aspects of
severemalariainchildren.

This study aims to evaluate the efficacy of IVA alone versus
IVA in combination with IVQ in the treatment of severe
malariain children.

METHODS

This randomized controlled trial was conducted in the
indoor settings of the Pediatric Medicine Unit-2, Allama
Igbal Teaching Hospital, Dera Ghazi Khan, Pakistan, from
16" May 2024 to 25" June 2024. Approval from the
institute's ethical committee was obtained(Letter number:
PM.U-11/0011/58). Considering the efficacy of IVA at 83.3%
versus IVA plus IVQ at 47% in severe malaria[ 7], witha95%
confidence level and 97% power of the study, the sample
size was calculated to be 104 (52 in each group). A simple
random sampling technique was adopted. The inclusion
criteria were children of either gender, aged 2-14 years and
admitted to the emergency department with the diagnosis
of severe malaria as defined by the WHO[6]. The exclusion
criteria were patients with chronic kidney disease, chronic
liver disease, immunosuppressive disorders,
hematological disorders, malignancies, and congenital
heart disease (as per medical history). Before taking
informed and written consent from the parents or
caregivers, the study objective and safety aspects related
to this study were explained. This clinical trial
(NCT06472258) was registered. At the time of enrollment,
gender, age, residential address, and maternal educational
status were noted. Mothers who could read and write, and
went to any form of formal education were labelled as
literate, or illiterate otherwise. Laboratory evaluation of
the involvement of plasmodium species was performed
using an immune-chromatographic test (ICT) malarial
parasite antigen. Patients were randomly allocated to two
treatment groups employing the lottery method. The IVA
group (n=52) received IVA with a weight-appropriate
dosage at 0, 12, 24, and 48 hours and continued 12 hours for
a maximum duration of seven days, with each dose diluted
innormal saline and givenasaninfusion. The IVA+IVQ group
(n=52)received IVA with a weight-appropriate dose at 0, 12,
24, and 48 hours, combined with IVQ by weight, with a
loading dose of 20mg/kg in a 10% dextrose infusion,
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followed by a 10mg/kg infusion every 8 hours for 2 days and
every 12 hours onwards for a maximum of 7 days. All the
patients were provided symptomatic supportive therapy as
needed, along with the mentioned specific drugs. All the
patients were followed for the resolution of fever. The
primary outcome was measured as the number of hours
elapsed for an individual to become fever-free
(temperature below 36.8°C). During their stay, children
were monitored and their parents/caregivers inquired
about the common treatment-related side effects. All the
study datawererecorded onapre-designed proforma. The
data were analyzed through IBM SPSS Statistics, version
26.0. Qualitative data like gender, age groups, residence,
maternal education, plasmodium species, and treatment-
related side effects were represented as frequency and
percentages. Quantitative data like age and time to get
fever-free were described as mean and standard deviation
(SD). Comparison of categorical data in between study
groups was done employing the chi-square test.
Independent sample t-test was applied to compare
quantitative data between study groups. For all statistical
analyses, p<0.05wastakenassignificant.

RESULTS

In a total of 104 children with severe malaria, 58 (55.8%)
children were male. The mean age was 6.35 + 3.61 years,
ranging between 2-14 years. Plasmodium vivax was the
most common plasmodium species, noted in 65 (62.5%)
children. A comparison of characteristics of children is
shown between both study groups and no significant
differences was observed in terms of gender (p=0.6929),
age (p=0.2748), residence (p=0.4201), maternal education
(p=0.6759), and plasmodium species(p=0.5268).

Table 1: Comparison of Characteristics of Patients in Both Study
Groups(n=104)

Characteristics Groups p-value
IVA (n=52) IVA +1VQ(n=52)
Gender Male 28(53.8%) 30(57.7%) 0.5929
Female 24(46.2%) 22(42.3%) '
Age Groups 2-5 27(51.9%) 21(40.4%) 0.2748
(Years) 6-14 25(48.1%) |  31(59.6%) :
Vivax 32(61.5%) 33(63.5%)
Plgsprzgggm Fa.lciparum 14(26.9%) 10(19.2%) 0.5268
Vivaxand | g g0 | 9(17.3%)
Falciparum

The outcome was measured in the number of hours
elapsed for an individual to become fever-free. The mean
durationrequired to become fever-free was 28.3+5.4 hours
versus 26.5+6.4 hours in IVA alone versus IVA plus IVQ
groups, respectively, and the difference was found to be
statisticallyinsignificant(p=0.1242)(Figure1).
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Figure1: Fever Subsiding Time in Both Study Groups

The most frequent treatment-related side effects were
nausea21(20.2%), loss of appetite 13(12.5%), hypoglycemia
11(10.6%), diarrhea 5(4.8%), and rash 2 (1.9%). Nausea was
significantly associated with IVA alone group (p<0.01).
Hypoglycemia was reported in 10.6%, and all these
belonged to the combination group (p=0.01). Diarrhea was
significantly associated with the combination group as all
4.8% who had diarrhea belonged to the combination group
(p=0.0219). Frequency and comparison of treatment-
related side effects in both study groups are shown. All 104
patients, whether receiving a single or combined drug
regime, were successfully treated and discharged (Table

2).
Table 2: Frequency and Comparison of Treatment-Related Side
EffectsinBoth Study Groups

Side effects IVA IVA +IVQ p-value

Nausea (n=21) 19(36.5%) 2(3.8%) 2(3.8%)
Loss of Appetite (n=21) 7(13.5%) 6(11.5%) 0.7668
Hypoglycemia (n=11) - 1M(21.2%) <0.01
Diarrhea (n=5) - 5(9.6%) 0.0219
Rash (n=2) 2(3.8%) - <0.01

DISCUSSION

Malaria remains one of the leading causes of illness and
death in Pakistan, while intense transmission occurs
mainly in districts located in regions bordering Iran and
Afghanistan, as well as the coastal belt in Sindh and
Baluchistan provinces [8]. In the current study, 85.6% of
children with severe malaria had involvement of either
plasmodium vivax or falciparum and these findings are
consistent with the recent trends as plasmodium vivax or
falciparum are considered to be the most common-
causing species of malariain thisregion[9]. The ideal drug
for the treatment of severe malaria remains a topic of
interest, especially in endemic countries like Pakistan,
where the susceptibility patterns continue to vary rapidly
owing to emerging resistance due to multiple factors.
Severe malaria in the pediatric age group remains one of
the most commonly dealt with emergencies. Currently,
WHO recommends intravenous artesunate for the
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treatment of severe malaria followed by artemether and
quinine, respectively [10, 11]. However, the synergistic
effect of giving combination drugs together in severe
malariais often questioned[12]. The present study fulfilled
the desired purpose by answering the question. The
outcome was measured inthe number of hours elapsed for
an individual to become fever-free. The mean duration
required to become fever-free was 28.3 + 5.4 hours versus
26.5+6.4 hoursintheintravenousartesunate group versus
intravenous artesunate plus intravenous quinine group,
respectively, and the difference was found to be
statistically insignificant (p=0.1242). A similar study was
conducted by Newton et al., comparing parenteral
artesunate alone with combined intravenous artesunate
andintravenous quinineinthe treatment of severe malaria.
However, the study only enrolled the disease caused by
plasmodium falciparum, while our study included both
falciparum and vivax species leading to the disease.
Nevertheless, the results of both studies supported each
other and proved that there was no additional benefit to
combining the two drugs and no synergistic effect was
noted[13]. The combination of intravenous artesunate and
intravenous quinine has been administered to severe
malaria patients along the Thai-Myanmar border, where P.
falciparum showed widespread resistance to artemisinin
derivatives [14]. The authors suggested that adding
intravenous quinine empirically to intravenous artesunate
could be a precautionary measure in these cases. The
WHQO's latest malaria guidelines of July 2021 recommend
the combined use of parenteral artesunate and quinine in
full doses for treating severe malaria in regions with
established artemisinin resistance [15]. Although
combination therapy with intravenous artesunate plus
intravenous quinine could be a last-resort option for
patients from areas at risk of artemisinin resistance,
further data on the combined use of these drugs would be
valuable [16, 17]. In the present study, hypoglycemia was a
dominant treatment-related side effect among children
treated with intravenous artesunate plus intravenous
quinine. Contemporary literature has highlighted a
relatively higher incidence of hypoglycemia among cases
treated with intravenous quinine when compared to those
administered intravenous artesunate so caution is advised
for reqular monitoring among this set of children [18-20].
The current study had some limitations. Due to a lack of
appropriate microscopy facilities, species confirmation
was possible only through ICT malarial parasite antigen.
Treatment-related side effects reported in this study were
subjective complaints other than hypoglycemia which was
confirmedthroughblood glucose level monitoring.
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CONCLUSIONS

It was concluded that intravenous artesunate and quinine
together did not provide any additional benefit or
synergistic effect overintravenous artesunate alone in the
treatment of severe malaria in children. Being rapid in
action and safe and cost-effective, intravenous artesunate
alone outweighs the benefit of giving an intravenous
combination of artesunate and quinine di-hydrochloride.
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Surgical Site Infections(SSI)are acommonhealthcare-relatedissue, occurringwithin 30 days to
a year after surgery or prosthesis implantation. Objective: To assess nurses' compliance and
identify barriers related to SSI prevention guidelines. Methods: A cross-sectional study
conducted from February to July 2024 involved 270 participants from four hospitals in
Islamabad, using convenience sampling. A validated questionnaire, based on WHO guidelines
(2016), was adopted, comprising three sections: demographic information, compliance (before
surgery, during surgery, and after surgery), and barriers to compliance. Results: The study
revealed that while most participants had over five years of experience, only 43.7% adhered to
SSI prevention standards. Significant barriers included insufficient surgical supplies, lack of
formal training, limited hospital oversight, and poor communication within healthcare teams.
Conclusions: Nurses exhibited limited awareness and adherence to SSI prevention guidelines,
with key barriers hindering effective prevention. Addressing these challenges is essential to
improving SSlcontroland patient outcomes.

INTRODUCTION

Surgical Site Infection (SSI) is an infection that develops
within 30 days of a surgical operation orayear of prosthetic
installation. SSloccursin up to 30% of surgical procedures
and accounts for up to 14% of hospital-acquired infection
HAls [1]. SSlIs have been linked to a significant increase in
patient morbidity and mortality, as well as healthcare
expenses worldwide. Every year, over 234 million surgical
patients are operated on worldwide, with 3%-16% of them
havingcomplicationsand other preventable surgical errors
[1]. Several studies have examined the global prevalence
and risk factors for SSls. In Pakistan, there is a lack of

nationally representative data to support evidence-based
guidance [2]. Numerous studies have been conducted
worldwide to evaluate nurses' knowledge, and practices
related to SSI prevention. However, the literature review
revealed that research on nurses' compliance with SSI
prevention guidelines and the difficulties they encounterin
Pakistan was lacking. Similarly, few studies have been
conducted to assess nurses' knowledge, attitude, and
practice regarding SSI prevention in Pakistan [3]. The
identified gapsintheliterature can therefore be addressed
with great benefit from this study. Surgical Site Infection
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(SSI) rates in low- and middle-income countries (LMICs)
range from 8% to 30%, making them the most frequent
healthcare-associated infection (HAI) with substantial
morbidity, mortality, and economic impacts [4]. Surgical
Site Infections (SSIs) represent a significant public health
concern in Pakistan, with prevalence rates varying widely
across different studies and settings. Research indicates
that the incidence of SSls in Pakistan ranges from 9.3% to
33.6%, depending on various factors such as the type of
surgery and patient demographics [2]. Nurses played a
critical role in following and implementing SSI prevention
recommendations in hospital settings, including
preoperative, intraoperative, and postoperative phases.
According to the CDC and WHO, SSI prevention guidelines
can limit the spread of SSIs and provide occupational
safety for healthcare professionals[5]. Guidelines apply to
all healthcare settings and patients, regardless of their
diagnosis. The guidelines cover various infection control
topics, including preoperative showering, dietary
assessment, antibiotic administration, surgical site
preparation, hand washing, Personal Protective
Equipment (PPE) use, and sharps disposal, aiming to
reduce hospital-acquired infectious diseases [5].
However, current barriers to nurses' compliance with
infection prevention guidelines are inadequate knowledge,
leadership engagement, lack of resources, time
constraints, and insufficient training [6]. The lack of local
standard operating protocolsand implementation manuals
further exacerbates the situation, hindering effective
practice and patient outcomes. Despite detailed infection
control guidelines, SSI rates in Pakistan remain high, with
low nurse practice levels, particularly in public-sector
hospitals[7]. Nurses play a crucial role in preventing SSI by
adhering to key practices such as consistent hand hygiene,
aseptic techniques, skin antisepsis, timely prophylactic
antibiotics, postoperative wound care, patient education,
proper use of PPE, and effective communication with the
surgical team. These practices help maintain a safe
environmentandreduceinfectionrisks[8].

This study proposed to assess nurses' compliance with SSI
prevention guidelines and identify the barriers they face in
implementing these guidelines.

METHODS

A cross-sectional study was conducted to assess nurses'
compliance with and identify barriers regarding Surgical
Site Infection (SSI) prevention guidelines. The sample size
was calculated using the Rao Soft Sample Size Calculator,
with a 95% confidence level, a 5% margin of error, and an
accessible population size of 800, yielding aninitial sample
size of 260. After accounting for a 10% attrition rate, the
adjusted sample size was 286. Data collection involved 286
participants; however, 16 incomplete questionnaires were
discarded, leaving 270 participants for analysis. In
Inclusion criteria, registered nurses working in surgical
settings, with atleast 6 months of experience in the field of
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surgery, were included in the study. While in exclusion
criteria, nurses who were on leave during the data
collection period or those with less than 6 months of
surgical experience were excluded. Written informed
consent was obtained from all participants before data
collection. Participants were informed about the study's
purpose, procedures, potential risks, and benefits,
ensuring their voluntary participation. Convenience
sampling was employed due to time, resource, and access
constraints. Ethical approval for the study was obtained
from the IRB/ERC Committee (Reference No. 461-AAA-
ERC-AFPGMI). Two validated questionnaires, developed
based on the WHO SSI Prevention Guidelines (2016), were
utilized to measure nurses' compliance and barriers.
Content Validity Index (CVI) was assessed by a panel of five
experts, and the tool's reliability was calculated using
Cronbach's alpha (0.86 for compliance and 0.87 for
barriers). A pilot test was conducted on 27 nurses (10% of
the sample) in a nearby hospital. The questionnaire
consisted of three sections: (a) Socio-demographic
Information(7items); (b)Compliance: Nurses'adherence to
SSI prevention protocols before, during, and after surgery
was assessed using a 5-point Likert scale ranging from
Never to Always. The compliance level for each stage
(before, during, and after surgery) was categorized as
follows: (a) Low Compliance: Before Surgery: 21-26, During
Surgery: 47-50, After Surgery: 48-51, (b) Moderate
Compliance: Before Surgery: 27-30, During Surgery: 51-55,
After Surgery: 52-54, (c), High Compliance: Before
Surgery: 31-34, During Surgery: 56-59 After Surgery: 55-58.
These categories were established by dividing the scale
range for each stage by the number of categories (low,
moderate, and high) as used in previous studies. (d)
Barriers: A 15-item Likert scale assessed the barriers
nurses face when complying with SSI prevention
guidelines. The responses were recorded on a 5-point
Likert scale, ranging from strongly disagree to strongly
agree [8, 9]. This section aimed to identify the factors
preventing nurses' adherence, such as lack of resources,
inadequate training, or poor communication within
healthcare teams. Data analysis was performed using
SPSS version 27.0. Descriptive statistics were applied to
calculate frequencies and percentages. The compliance
categories (low, moderate, and high) were analyzed to
determine the distribution of nurses'adherence across the
different stages of surgery (before, during, and after
surgery).

RESULTS

According to the statistics in table 1, most respondents
were aged between 41 and 50 years, with 60.7% being
women and 39.3% men. A significant proportion of nurses
(46.7%) held a post-RN degree, while only 3% had obtained
a master's degree. Nearly half of the respondents (45.9%)
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reported having 1to b years of experience in surgical wards.
However, 63.7% of the nurses did not receive trainingin SSI
prevention, which may have affected compliance and put
patient safety at risk. The study recommends enhancing
adherence to SSI prevention guidelines by developing
comprehensive training programs for the 63.7% of nurses
who lack thistraining.

Table 1: Demographic Information of the Respondents(n=270)
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prevention guidelines at three critical time points: before
surgery, during surgery, and after surgery (n=270). Prior to
surgery, a significant majority of nurses (53.3%)
demonstrated moderate compliance, while 24.4%
exhibited low compliance and 22.2% showed high
compliance. During surgery, compliance significantly
improved; only 0.7% of nurses had low compliance, 49.3%
had moderate compliance, and 50% had high compliance.
However, after surgery, compliance levels declined, with
33.3% of nurses returning to low compliance. Moderate
compliance remained constant at 53.3%, while only 13.3%
maintained high compliance. These data indicate a
significant decrease in postoperative compliance with SSI
prevention practices, highlighting the need for ongoing

educationand supportfornurses.

Table 2: Participants' Responses to the Compliance with SSI
Prevention Guidelines, Before, Duringand, After Surgery(n=270)

A score of the

Nurse's Compliance with
SSI Prevention Guideline

Before
Surgery

N(%)

Time Line
During
Surgery
N (%)

After
Surgery
N (%)

Low 66(24.4%) | 2(0.7%) | 90(33.3%)
Moderate 144(53.3%) | 133(49.3%) | 144 (53.3%)
High 60(22.2%) | 135(50.0%) | 36(13.3%)

Variables Categories N (%)
20-30 54(20.0% )
Age of 31-40 88(32.6%)
Respondents 41-50 107(39.6%)
51-60 21(7.8%)
Gender of Male 106(39.3%)
Respondents Female 164(60.7%)
Diploma 92(34.1%)
Level of Professional Post R.N 126(46.7%)
Education GBSN 44(18.3%)
MSN 08(3.0%)
) ) 1Year 66(24.4%)
et 5Years | 124(45.9%)
10+ Years 80(29.6%)
Attended SSI Prevention No 172(63.7%)
Guidelines Training Program Yes 98(6.3%)
General Surgery | 70(25.9%)
Neurosurgery 20(7.4%)
Post Cardiac 29(10.7%)
Orthopedics 29(10.7%)
Clinical Urology 25(9.3%)
Placement
Area 0T 27(10.0%)
E.N.T/Eye 13(4.8%)
Gynecology 24(8.9%)
Pediatrics 15(5.6%)
Surgical ICU 18(6.7%)
Marital Status of the Single 90(33.3%)
Respondent Married 175(64.8%)

Table 2 presented the compliance levels of nurses with SSI

In table 3, regarding the barriers to compliance with
Surgical Site Infection (SSI) prevention guidelines, about
53% of nurses strongly agreed that several factors
hindered their adherence. These included insufficient
supplies of surgical consumables, an inappropriate nurse-
to-patient ratio (95.5%), lack of time (56.7%), and the
absence of a professional model (62.2%). Additionally,
51.1% of nurses believed that some measures for
preventing SSI were not their responsibility. These factors
collectively represented the major barriers nurses facedin
following SSI prevention guidelines.

Table 3: Response of the participants of facing Barriers to Compliance with SSI Prevention Guidelines

S. No.

Barriers to Compliance with Surgical Site infection
Prevention Guidelines

Strongly

Disagree N (%)

Disagree
N(%)

Undecided
N (%)

Strongly
Agree N(%)

01 | e S O S oo (2P masks | 9(0.0%) 0(0.0%) 17(63%) | M0(40.7%) | 143(83.0%)
02 Lack of Supefvision by the Hospital Infection 1(0.4%) 28(10.4%) | 95(35.2%) | 146(54.1%) 0(0.0%)
03 e ormation Tochniquea o en 48(178%) | 94(348%) | 0(0.0%) | T8(437%) | 10(3.7%)
04 Lack Oglfrﬁ'g‘;?gl‘;’gmfeacstﬁi {grt;geHzr:gﬁglti"” of 0(0.0%) 0(0.0%) 24(8.8%) | 128(47.4%) | T8(43.7%)
05 Lack OFf,ri‘\’,igr?t?ﬁg'sbf%‘?gaﬁ{%ict%"ﬂ:;‘:gﬁjﬁiso”S for 0(0.0%) 0(0.0%) 39(14.9%) 190 (70.4%) £1(15.2%)
06 Inappropriate Nurse-to-Patient Ratio 0(0.0%) 0(0.0%) 0(0.0%) 11(4.1%) 259(95.9%)
07 Lack of a Role Model or Mentor in SSI Prevention 0(0.0%) 3(1.1%) 24(8.9%) 168(62.2%) 75(27.8%)
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08 Poor Integration of Research findings into Practice 0(0.0%) 76(28.1%) 94(34.8%) 96(35.6%) 4(1.50%)
Lack of time makes it Hard for Nurses to Follow o o o o o
09 SS| Prevention Guidelines 0(0.0%) 0(0.0%) 10(3.7%) 107(39.6%) 153(56.7%)
Nurses do not have the Required Skills for o o o o o
10 Effective SSI Prevention 0(0.0%) 0(0.0%) 108(40.0%) 144(53.3%) 18(6.7%)
Some Measures for SSI Prevention may not be Clearly o o o o o
1 defined as Nurses' Responsibilities 0(0.0%) 0(0.0%) 4(1.5%) 138(51.1%) 128(47.4%)
12 Lack of Awareness about SSI Prevention guidelines 2(0.7%) 8(3.0%) 0(0.0%) 109(40.4%) 151(55.9%)
Communication Gaps Hinder the Effective o o o o o
13 Implementation of SSI Prevention Guidelines 0(0.0%) 10(3.7%) 19(7.0%) 107(39.6%) 134(49.6%)
Prevention Guidelines
Nurses may Resist Adopting new Guidelines due 5 o 5 o o
14 to Established Routines 0(0.0%) 77(28.5%) 147(54.5%) 46(17.0%) 0(0.0%)
Without Regular feedback, Nurses May not identify o o o o o
15 Areasfor Improvement 0(0.0%) 0(0.0%) 0(0.0%) 75(27.8%) 195(72.2%)

DISCUSSION

This study assessed nurses' compliance and identified
barriers to adhering to surgical site infection prevention
guidelines. The study indicated that participating nurses
had various levels of compliance with SSI prevention
guidelines. For example, 43.9% of nurses reported
frequently ensuring that patients bathe or shower before
surgery, whereas 54.8% rarely used chlorhexidine for skin
preparation, showing inconsistent adherence. These
findings are consistent with those of those who observed
similar compliance rates in preoperative hygiene routines
[10]. Theinconsistent compliance is challenging, given the
evidence that showed that preoperative bathing reduces
microbial load and SSI risk [11]. The study also found that
more than 90% of nurses were given antibiotics before
surgery, which is consistent with an 83% compliance rate
[12]. Inthis study, more than half of the participants did not
utilize alcohol-based treatments for skin preparation
before surgery, in contrast to a Bangladeshi study in which
over 70% of nurses did so. This study's nurses
demonstrated high compliance (over 90%) with
handwashing after surgery, which is comparable with the
findings of [13]. This devotion indicates a recognition that
hand hygiene plays a crucial role in SSI prevention.
However, awareness of other SSI requirements, such as
preoperative hair removal techniques, was low, with just
43.3% correctly recognizing clipping as the best approach,
in contrast to the study, which had 100% inaccurate
answers[13]. Due to a lack of resources, many institutions
continue to use razors instead of clippers [14]. The study
highlighted various challenges to SSI guideline
compliance, including 93% of nurses believing that certain
SSI prevention practices were beyond their purview. These
findings are consistent with those of, those who reported
that nursesfaced constraints such asalack of professional
role models, insufficient time, and limited education [15].
Inadequate availability of surgical materials, such as caps,

masks, and antiseptic solutions, was a widespread issue,
as reported by those who also mentioned a shortage of
personal protective gear[16]. The study identified a lack of
training on SSI guidelines as a major hurdle, with 93% of
nurses reporting no formal instruction in this area. This is
similar to the findings of, those who discovered that
educational gaps impede compliance [17, 18].
Furthermore, high nurse-to-patient ratios were regarded
as a major issue, with 99% of nurses reporting staffing
shortages. This finding is consistent with, those who
exposed that high staffinglevels can contribute to negative
outcomes such as burnout and SSIs [19]. Another
significant hurdle was the lack of a feedback system, which
was reported by more than 95% of nurses as limiting their
capacity to identify areas for development and reported
similar conclusions, finding that inefficient feedback
mechanisms impeded hospital performance improvement
[20].

CONCLUSIONS

The study found moderate adherence to Surgical Site
Infection (SSI) prevention guidelines among nurses,
despite significant barriers like resource limitations,
inadequate training, and staffing issues. Addressing these
issues is crucial for improving patient outcomes and
reducing infection rates. Regular training programs,
stronger infection control protocols, and collaboration
with the Pakistan Nursing Councilare recommended.
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Anemia was a significant global health issue, leading to preterm birth, low weight at birth, and
fetal malformations in pregnancy. Determination of blood group distribution and their
relationship with anemia was essential for improving anemia management in pregnancy.
Objective: To assess the distribution of the ABO blood group and Rh type of pregnant women
and its relationship with the concentration of hemoglobin. Methods: A descriptive cross-
sectional design study was conducted at a primary healthcare center in Peshawar from 1st
January 2023 to 31st December 2023, enrolling 1049 pregnant women attending antenatal care.
ABO and Rh typing were determined, and Hb levels were assayed to assess the presence of
anemia in the participants. The data were analyzed using SPSS version 26.0. To examine the
relationship between various blood group types and anemia, ANOVA and correlation analysis
were employed. Results: B-type was the most prevalent blood group among the participants,
about 358(34.1%), followed by 0 295(28.1%), A 279(26.6%), and AB about 117(11.2%). The majority
of participants, 972 (92.7%), were Rh-positive. Anemia was prevalent in 878 (83.7%) of
participants, with 639 (60.9%) having mild anemia. Linear regression analysis indicated no
significantimpact of ABO blood group or Rh factor on hemoglobin levels(p >0.05). Conclusions:
In the current study, B-type was the most prevalent blood group among pregnant women,
differing from previous reports of blood group 0. However, no significant association was
observed between blood group types and anemia, suggesting that other factors might play a
moresignificantroleinthe prevalence of anemia.

INTRODUCTION

Anemia during pregnancy is a major public health concern
that can lead to severe complications and negative
outcomes for both the mother and the baby [1]. In
pregnancy, anemia can result in serious maternal and fetal
complications, potentially elevating the risk of maternal
mortality [1, 2]. The main causes of anemia during
pregnancy include nutritional deficiencies, parasitic
infections, andacute bloodloss[2]. Amongthe blood group
systems, ABO and rhesus (Rh) antigen systems are
fundamental in hematology and transfusion therapeutics
[3]. Among the blood grouping systems, ABO and Rhesus

are the most prominent and well-known in humans [4].
Approximately 1.93 billion people worldwide are currently
affected byanemia[5]. Blood Group Distribution: Research
in different populationsindicated a predominance of blood
group O, followed by groups A, B,and AB. Inone study, group
O was observed in about 59.1% of pregnant women, with
group A at 19.1%, group B at 17.1%, and group AB at 4.8[6].
The highest prevalence of anemiaamong pregnant women
is observed in sub-Saharan Africa, with rates ranging from
38.9% to 48.7% [7]. The majority of pregnant women are
Rh-positive (around 97.1%), while Rh-negative individuals
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constitute a smaller percentage (2.9%)[8]. Another study
reported that type O wasthe most prevalentat47.7%[4].In
Jordan, another study found that O-type was the
commonest, about 38.9%, with 90.2% of the population
being Rh positive and 9.8% Rh negative [9]. The ABO
system plays a crucial role in blood therapeutics and
transplantation, and studies have highlighted its
involvement in various disorders, including DM,
malignancy, and Gl ulcers [3, 10]. The incidence of HDN
varies widely, affecting 3-80/100,000 newborns annually,
with rates differing across populations and ethnic groups,
ranging from 7.2-14.3 per 10,000 births [11, 12]. A
comprehensive understanding of blood type patterns is
crucial for preventing and managing hemolytic disease of
the newborn (HDN), ensuring adequate blood supplies in
banks, and reducing neonatal and maternal morbidity and
mortality associated with transfusions [11, 12]. Monitoring
hemoglobin levels is equally essential, as anemia during
pregnancy can lead to adverse maternal and fetal
outcomes [5]. Despite the importance, there is a lack of
data on blood type prevalence and hemoglobin
concentrationsinwomen attending antenatal care centers
in the region. This knowledge gap can hinder effective
maternal health interventions and blood management
strategies.

Therefore, this present study was conducted to assess the
prevalence of ABO and RhD typing and hemoglobin
concentrations among women seeking antenatal care at a
primary healthcare centerin Peshawar.

METHODS

This descriptive cross-sectional study was conducted at a
Primary Healthcare Center in District Peshawar, from 1*
January to 31" December 2023. About 1,049 sample size
was determined with a 99.9% confidence interval and a
margin of error at 1%. This substantial sample size was
determined based on expected outcome factor frequency
of 41.1% and a population of 6,000,000 [12]. A non-
probability convenient sampling technique was employed
for the selection of study participants. The inclusion
criteria for this present study consisted of pregnant
women aged 18 years or older who provided written
informed consent to participate. Participants were
required to be attending the primary healthcare center in
Peshawar during the study period and to have no history of
blood transfusion within the past sixmonths. Women were
excluded from the study if they refused to give consent,
had known blood disorders such as thalassemia, sickle cell
disease, orotherhematological conditions, orhadreceived
a blood transfusion within the last six months. All the
participants meeting this current study inclusion criteria
were enrolled in the study after approval from the Hospital
Ethics Committee (Ref. No: 1042/HEC/B&PSC/2022). The
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confidentiality of the collected data was thoroughly
maintained during the study. Blood samples were collected
from all patients by antecubital venipuncture and
transferred into EDTA anticoagulant tube. The blood
samples were thoroughly mixed by placing on the rolling
mixer. ABO and Rh blood typing were performed by forward
agglutination methods with anti-A, anti-B, and anti-Rh
antisera. Agglutination was observed when erythrocyte
antigens reacted with the corresponding antibodies in the
serum or plasma sample, then Reverse blood typing was
done to confirm the blood type. A full blood count was
conducted on the blood samples using the Ruby Cell-dyn
Hematology Analyzer, and hemoglobin (Hb) levels were
recorded for all participants. Anemia was identified in
females with Hb levels below 12.5g/dL. Anemia was
classified according to the National Cancer Institute's
grading system as follows: hemoglobin levels between
10.0g/dL and the lower limit of normal were classified as
havingmildanemia. Those with hemoglobin levels between
8.0-10.0g/dL were categorized as havingmoderate anemia,
and individuals with hemoglobin levels between 6.5-
7.9g/dL were classified as having severe anemia[13]. The
statistical analysis of the collected data, including the
demographic and blood groups distribution, was
performed using SPSS version 26.0. The distribution of
blood group types was expressed as frequencies and
percentages. Quantitative variables such as Hemoglobin
concentration was summarized using Mean and SD. Tables
and figures were used to illustrate the findings. ANOVA,
Linear regression and Chi-square tests were employed to
assess any relation between blood group types and
prevalence of anemia.

RESULTS

The analysis of the ABO and Rh blood typing of the 1049
participants revealed that B-type was most common,
observed in 358 (34.1%) of the participants, followed by
blood group O, which was present in 295 (28.1%) of the
women. Blood group A accounted for 279 (26.6%) of the
sample, while the least common was blood group AB, found
in117(11.2%) of the participants. Regarding the Rh factor, a
significant majority of 972 (92.7%) were Rh-positive, with
only77(7.3%)being Rh-negative(Figure1).
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Figure 1: Prevalence of Different Blood Group Systems
The statistical analysis of the presence of RhD-Ag in each
ABO blood groups distributionamong the pregnant women
reveals that the most prevalent was B+about 322(30.7%) of
the participants. Blood groups 0+ and A+ were equally
prevalent, each accounting for 269 (25.6%). AB+
constituted 112(10.7%) of the sample, and AB- was the least
common, observed in only 5(0.5%), as illustrated in figure
2.
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Figure 2: Prevalence of Rh-D Antigenin ABO Blood System
The mean Hgb level was 11.19 + 1.61g/dL ranging from 6.0-
16.6 g/dL. About 878(83.7%) of the participants were found
to be anemic, while 171 (16.3%) were non-anemic, as
illustrated in figure 3. Within the anemic population, 639
(60.9%)had mild anemia. Moderate anemiawas observedin
219(20.9%) of the participants. While severe anemia was
presentin20(1.9%)of the women.
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Figure 3: Prevalence and Grading of Anemia among Study
Participants
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To assess the impact of ABO blood group and Rh factor on
hemoglobin (Hb) levels among participants, the linear
regression analysis was performed. The model yielded an
R-value of 0.052 and an R-squared value of 0.003, which
indicated a very weak correlation and minimal explanatory
power. The results of ANOVA showed an F-value of 1.396
with a p-value of 0.248, suggesting that the model was not
statistically significant. Among the predictors, ABO had a
coefficient of 0.071 (p=0.098), reflecting a marginal and
non-significant effect, while Rh had a coefficient of -0.027
(p=0.889), indicating no significantimpact on Hb levels. The
overall analysis showed that ABO and Rh-D antigen did not
significantly affect the hemoglobin levels in the study
participants, asillustratedinfigure 4.
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Figure &4: Scatterplot of Hb Levelsby ABOand Rh Blood Groups
The crosstab analysis examined the link between ABO
blood groupsand Rh type with the prevalence of anemia, as
shownin Table 1. The Chi-square test for ABO blood groups
yielded a Pearson Chi-Square value of 9.743 with a p-value
of 0.372, indicating no significant association between
ABO blood group and anemia severity. The Chi-square test
for Rh factor resulted in a Pearson Chi-Square value of
0.245 with a p-value of 0.970, suggesting no significant
associationbetween Rh statusandanemiaseverity.

Table 1: Correlation of Anemia with Different Blood Group
Systems

Prevalence of Anemia

Blood Group

System N Mild Moderate Severe A'r:g:ﬁc Total VaFI:es
A 279 176 61 4 38 279
B 358 | 206 82 10 60 358

ABO AB 17 T 22 0 24 17 |0.372
0 295 | 186 54 6 49 295
Total 639 219 20 7 1049
Negative| 77 | 47 17 1 12 77

Rh | Positive | 972 | 592 202 19 159 972 | 0.970
Total 639 219 20 7 1049

The crosstab analysis assessed the association between
Rh-D antigenin each ABO blood groups with the severity of
anemia among the participants, as presented in table 2.
Evaluating the relationship between ABO and Rh type and
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anemia severity yielded a Pearson Chi-Square value of
15.934 with a p-value of 0.773. This result suggests that
there wasnorelationship between the ABOand Rhtype and
the severity of anemia, as many cells had expected counts
of lessthanb.

Table 2: Association of Rh-D Antigen in ABO Blood type with
Anemia

Severity of Anemia

ABO N Rhtype Non-

. p-
Mild Moderate Severe M Total Values

Rh+ 169 59 4 37 269

A | 278 0.992
Rh- 7 2 0 1 10
Rh+ 186 7 10 55 322

B | 358 0.500
Rh- 20 n 0 5 36
Rh+ 69 21 0 22 12

AB | 117 0.512
Rh- 2 1 0 2 5
Rh+ 168 51 5 45 269

0 |29 0.712
Rh- 18 3 1 4 26

DISCUSSION

Current study findings explored the association of ABO and
Rhblood types and Hb concentrationsamong participants.
The statistical analysis showed that group B was the most
common type (34.1%), followed by group 0(28.1%), and AB
was the least common (11.2%). A significant majority of the
participants were Rh-positive, with 92.7% exhibiting the
Rh-D antigen. Karami M et al., reported a 36.8% anemia
prevalence among pregnant women, classifying 70.8% of
these cases as mild anemia. In contrast, the present study
found a substantially higher anemia prevalence of 83.7%.
Of these, 60.9% had mild anemia, 20.9% had moderate
anemia and 1.9% had severe anemia [1]. In comparison,
Nwauche CAetal., reported ananemia prevalence of 93.1%
among 1,000 pregnant women in Pakistan. This prevalence
was notably higher than the present finding of 83.7% [14].
Liyew AM et al., reported an occurrence of anemia of about
41.85% in pregnant women. Current study findings
highlight a moderate level of anemia in their study
population, which was much lower than the 83.7%
observed in the current study[2]. Group B was reported in
35.96% of the populationby Barot T etal., and group ABwas
the least common at about 8.43%. Previous studies also
found that 93.45% of individuals were Rh-positive, which
was consistent with the high Rh-positive prevalence
observedin the present study(92.7%)[15]. Akogu SP et al.,
reported a higher prevalence of blood group B at 27.97%
compared to other blood types, whereas the current study
found an even greater prevalence of 34.1% [16]. Blood
group O was reported at about 41.1% and 37.44% by Al-
Kuran O et al., and Chanko KP et al., respectively [8, 12].
While present findings underscore a notable regional
variation, with blood group B beingthe most commoninthe
current study sample, contrasting with the predominance
of blood group Oinotherstudies. Incomparison with Alemu
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M et al., the current study observed a lower prevalence of
blood group O at 28.1% compared to 41.5% reported by
Megbaru. Conversely, the present study found a higher
prevalence of blood group B at 34.1%, compared to 25% in
AlemuMetal., andahigher prevalence of blood group AB at
11.2%, compared to 5.5%. The prevalence of blood group A
in the present study was 26.6%, which was similar to the
28% reported by Megbaru. Both studies reported similar
frequencies for the Rh-D antigen, with 92.7% of women
being RhD positive and 7.3% RhD negative [17]. About
28.0% of the anemic individuals in the current study
belongedtoblood group O, while Nwabuko O etal., reported
that 61.2% of individuals of O blood type were anemic,
indicating a significantly higher incidence of anemiain this
group compared to other ABO blood groups. Additionally, it
was reported that O positive blood group was particularly
prone to anemia by Nwabuko O et al. In contrast, the
present study did not find a significant association
between ABO blood types and anemia severity (p-value =
0.372). While a substantial percentage of the anemic
population had blood group O, the anemic individuals with
blood group 0 (28.0%) in the present study were notably
lower than the 61.2% reported by Nwabuko O et al. This
discrepancy suggests that while blood group O was more
prevalentamongthe anemicinthe study, it does not exhibit
the same heightened susceptibility to anemia as observed
by Nwabuko O et al. [18]. The individuals of group O had
lower Hgb thresholds reported by Alemu M et al., compared
to other group types, suggesting that blood group O
individuals might experience anemia at lower Hb levels. In
contrast, thelinearregressionanalysisin the present study
showed no significant impact of the ABO blood group on
hemoglobin concentrations[17]. Magtooph MG et al., found
no difference in Hgb levels between blood groups A, B, and
AB, with p-values>0.05[19]. However, they observed group
Oinwomenhad much lower Hgb concentrationsthan other
ABO groups (p-values of <0.029). While the linear
regression analysis in the present study showed no
significant relationship between ABO types and Hgb levels
(R-squared = 0.003 and p-value = 0.248). Similarly, the
current study found no significant variance in hemoglobin
concentrations between ABO blood groups, in contrast to
Kumar BA et al., findings, which associated blood group O
with lower hemoglobin thresholds [20]. Among
thalassemia major patients, the B+ (positive) blood group
was found more common in the district of Peshawar [20].
Biologically, blood group O has been associated with lower
hemoglobin concentrationsin previous studies, potentially
due to increased susceptibility to gastrointestinal blood
lossandiron deficiency[17]. However, the present findings
did not support this association, as no significant
relationship between ABO typesand hemoglobinlevels was
observed in the current study (R-squared=0.003, p-
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value=0.248). This discrepancy could be due to differences
in genetic background or environmental factors, such as
nutritional status oraccessto healthcare. There were afew
limitations to the present study: cross-sectional design
and data from a single center, which cannot make causal
inferences about the association between the prevalence
of anemiaand different blood types. Potential confounding
factors such as age, dietary habits, and socioeconomic
statuswere notaccounted for, which could have influenced
the observed associations. Selection bias may also have
affected present results, as women attending antenatal
care at the healthcare center may not represent the
broader population of pregnant women in the region.
Furthermore, data collection methods relied on self-
reported information, which may introduce recall bias.
Future studies should address these limitations by
including multiple centers, controlling for confounding
factors, and using longitudinal designs to clarify the
relationship between blood groups and anemia. This would
allow for more robust conclusions about the clinical and
biological factors influencing anemia risk in pregnant
women.

CONCLUSIONS

Present study provides valuable insights into the
distribution of blood groups and their correlation with
anemia among pregnant women attending antenatal care
at a primary healthcare center in Peshawar. Present study
found that blood group B was the most prevalent, differing
from previous studies where group O was more common.
While present findings were consistent with other studies
regarding the high prevalence of Rh positivity, no
significant association was observed between ABO/Rh
blood groups and anemia prevalence. This suggests that
blood group systems may not play a significant role in
determining anemia risk. Instead, other factors such as
nutritional status, genetic predisposition, and
socioeconomic conditions may be more influential.
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Twin pregnancies(TP)were often associated with preterm labor due to excessive dilation of the
endometrium. Most twin pregnancies result in delivery before 37 weeks of gestation. In this
study, which did not focus on cervical selection, the average pregnancy duration was 35.83+8.7
weeks, with 50% of the babies delivered before 37 weeks. Objective: To figure out how
frequently twin pregnancies that present at Mardan Medical Complex, Mardan, resultin preterm
labor. Methods: This descriptive case series was conducted over six months, from January 1%,
2022, to June 30", 2022, in the Obstetrics and Gynaecology Department of Mardan Medical
Complex. The study included 98 women pregnant with twins, and each was followed up until 36
weeks of pregnancy. Data analysis was performed using SPSS version 23.0. Results: There was
asignificantassociation between pretermlabor and maternal weight. Women weighing 70 kg or
less had a higher rate of preterm labor (55.7%) compared to those weighing more than 70 kg
(35.1% ) with a p-value of 0.048. Preterm labor occurred in 49.2% of women aged 18-30 years and
45.5% of those over 30 years(p=0.724). Conclusions: Maternal weight appears to be akey factor
in the risk of preterm labor. Future studies should investigate the impact of weight on preterm
laborand explore weight managementinterventionsas part of antenatal care.

INTRODUCTION

During the past few years, the frequency of twin
pregnancies has risen significantly due to the increasing
incidence of older mothers and the widespread use of
technologies for assisted reproduction [1, 2]. Twin
gestations are becoming more common, which is a major
medical and social issue that baffles doctors and patients
alike. Preterm deliveries before 37 weeks were 8.13% for
singles and 59.43% for twins, respectively [3]. This
resultedin significant rates of perinatalillness and deathin
twins [4, 5]. Furthermore, compared to women carrying
one child, women carrying twins are three times more likely
to experience serious problems [6]. Since the majority of

patientsare conscious of the risksinvolved in having twins,
they choosetoincrease theirchances of havingsingles[7].
Although just 2% of conceptions end in multiples, twin
pregnancies account for 15% of extremely preterm births
(<32 weeks). As a result, preventative strategies for
preterm delivery are crucial to the administration of
healthcare systems everywhere [8]. Because of excessive
uterine dilation, twin pregnancies are linked to preterm;
typically, twins deliver before the 37th week of gestation. In
those who were not chosen by the cervix, the average
duration of a pregnancy with twins was 35.83 + 8.7 weeks,
and 50% of the babies were delivered before 37 weeks[9].
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In addition to spontaneous preterm delivery, medical and
obstetric conditions that cause preterm birth frequently
compromise having multiple babies [10]. The risk of
restricted intrauterine growth, fetal anomalies,
hypertension, placental abruption, and fetal compromise
increased with the total number of fetuses in a pregnancy
[10]. According to an investigation by Gashi AM and
colleagues, 47% of twin pregnancies resulted in preterm
labor[11]. According to a study by Wagura P and colleagues,
6.8% of twin pregnancies resulted in preterm labor [12].
Like the majority of developing nations, Pakistan does not
have adequate statistics on the prevalence of preterm
delivery in twin pregnancies. International research
findings vary, making it impossible to extrapolate findings
to the broader community. For example, one study
reported a 47% prevalence of preterm labor in twin
pregnancies, while another found a6.8% frequency[11,12].
The precursor for this study arises from the realization of
gapsinthe knowledge of the cause of preterm labor, which
is one of the leading causes of morbidity and mortality
among neonates. Despite the studies, the significance of
the demographic factors, including age, gestational age,
parity, and weight, in preterm labor has not been
established. Through analyzing these factors, this paper
seeks to identify the extent of their contribution to the
occurrence of preterm labor. Estimating influential
variables like weight can help in the development of
specific preventions and enhance patient care
approaches. Consequently, this research aims to fill
existing gaps in the available literature and inform the
development of evidence-based interventions to
prevent/pre-treat preterm labor and improve the well-
being of mothers and newborns. Determining the
prevalence of preterm labor in twin pregnancies was, thus,
the goal of thisresearch.

The study's findings will be useful in determining the true
costofthismorbidity tothe broaderpublic.

METHODS

The outcomes of 98 women with multiple pregnancies
were assessed in this comprehensive case series study,
conducted at the Department of Obstetrics and
Gynecology, Mardan Medical Complex, in Mardan from
January Ist, to June 30th, 2022. The sample size of 98 was
calculated by WHO sample calculator software using 95%
confidence interval, 5% margin of error and anticipated
frequency of preterm labor about 6.8% [13]. The sample
size deemed sufficient to ensure the statistical power of
the study and to capture significant associations between
maternal characteristics and preterm labor. Participants
were selected using non-probability sequential sampling
based on the study's inclusion and exclusion criteria.
Women between 18 to 40 years of age withadiagnosed twin
pregnancy and a gestational age of less than 24 weeks
based on their last menstrual period were included in the
study. Eligible participants were recruited irrespective of

DOI: https://doi.org/10.54393/pjhs.vbi11.2139

their parity status. The exclusion criteria includes women
with a history of smoking, those with pre-existing
hypertension or pregnancy-related hypertensive
disorders, women with a history of previous pregnancy
loss, and participants who were lost to follow-up during the
study period were also excluded. Writteninformed consent
was obtained from all participants, who were fully briefed
on the study's objectives, potential risks, and benefits. The
consent form detailed the voluntary nature of
participation, the right to withdraw at any time without
repercussions, and assurances of confidentiality and data
protection. Ethical approval was obtained from the ethics
committee (No. 165/BKMC). Baseline demographic data,
including weight, parity, age, and gestational age, were
recorded. Clinical features relevant to preterm labor, such
as uterine contractions, cervical dilatation, and
effacement, were systematically monitored and
documented throughout the study. A specifically designed
proforma was used for recording these clinical features
and instances of preterm labor, adhering to a predefined
operational definition. Participants were followed up until
they reached 36 weeks of gestation. Data analysis was
performed using IBM SPSS software version 23.0.
Quantitative variables like age, gestational age, parity, and
weight were summarized using means and standard
deviations, while categorical variables, such as age groups
and cases of preterm labor, were presented as frequencies
and percentages. The chi-square test was employed to
assess the statistical significance of the association
between preterm labor and variables like age, gestational
age, parity, and weight. A p-value of < 0.05 considered
statistically significant.

RESULTS

Inastudyinvolving 98 patients, the age range was between
18 and 40 years, withamean age of 29.510 + 2.40 years. The
mean gestational age among these patients was 19.153 +
2.26 weeks, and the mean parity was 1.632 + 1.35. The
average weight recorded was 68.581 + 4.76 kg. Among the
participants about 66.3% were within the 18-30 years' age
group, while 33.7% were above 30 years. Preterm labor was
observed in 48% of the patients, while 52% did not
experience pretermlabor(Table1).

Table 1: Demographic Characteristics, Age Distribution, and
Preterm Labor Frequency Among Patients(n=98)

Histopathological Findings Mean + SD

Age (Years) 29.510 £ 2.40
) Gestational Age (Weeks) | 19.153 +2.26
Continuous -
Parity 1.632 £1.35
Weight (Kg) 68.581+4.76
Categorical N(%)
18-30 65(66.3%)
Age Groups(Years) >30 33(33.7%)
Total 98(100%)
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Yes 47(48%)
Preterm Labor No 51(52%)
Total 98(100%)

Stratification of preterm labor was further analyzed
concerning various demographic factors. When examining
the relationship between age and preterm labor, it was
foundthat 49.2% of patientsaged 18-30 years and 45.5% of
patients above 30 years experienced preterm labor.
However, the difference was not statistically significant
(p=0.724). Regarding gestational age, preterm labor was
slightly more common in patients with a gestational age of
less than 20 weeks (47.5%) compared to those with a
gestational age of 20 weeks or more (48.7%). This
difference was also not statistically significant (p=0.903)
(Table?2).

Table 2: Stratification of Preterm Labor Concerning Age and
Gestational Age(n=98)

Preterm Labor Preterm Labor p-

Variables Yes N(%) No N (%) Value

Age (Years)
18-30 32(49.2%) 33(50.8%)
0.724
>30 15(45.5%) 18(54.5%)
Total (Age) 47(48%) 51(52%) -
Gestational Age (Weeks)
<20 28(47.5%) 31(52.5%)
0.903
>20 19(48.7%) 20(51.3%)
Total (Gestational Age) 47(48%) 51(52%) -

When stratified by parity, 50% of patients with parity
between 0 and 2 experienced preterm labor, compared to
43.8% of those with parity greater than 2. This difference
was not statistically significant (p=0.561). Finally,
stratification by weight revealed a statistically significant
relationship between weight and preterm labor. Patients
weighing 70 kg or less had a higher incidence of preterm
labor(55.7%) compared to those weighing more than 70 kg
(35.1%), witha p-value of 0.048(Table 3).

Table 3: Stratification of Preterm Labor Concerning Parity and
Weight(n=98

Variabl Preterm Labor Preterm Labor p-
ariapies Yes N(%) No N (%) Value
Age (Years)
0-2 33(50%) 33(50%)
0.561
>2 14(43.8%) 18(56.2%)
Total (Parity) 47(48%) 51(52%) -
Gestational Age (Weeks)
<70 34(55.7%) 27(44.3%)
0.048
>70 13(35.1%) 24(64.9%)
Total (Weight) 47(48%) 51(52%) -

DISCUSSION

The findings of this study provide valuable insights into the
prevalence of preterm labor in twin pregnancies in
Pakistan. In this cohort, 48% of the women experienced
preterm labor, a rate comparable to that found by Gashi AM
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et al., where 47% of twin pregnancies led to preterm
delivery [11]. This high incidence can be attributed to the
unique physiological demands of twin gestations, which
were often linked to premature births. This finding was
higher than what Ngambwa T et al., reported in their study,
where only 6% of twin pregnancies resulted in preterm
labor[12]. This discrepancy could stem from differencesin
study populations, healthcare systems, or research design.
One of the significant findings in this study was the
association between maternal weight and preterm labor.
We found that women weighing 70 kg or less had a higher
rate of preterm labor (55.7%) compared to those weighing
over 70 kg(35.1%), with a statistically significant p-value of
0.048. This supports the hypothesis that maternal weight
plays an important role in pregnancy outcomes,
specifically in twin gestations. Future studies should
explore weight management interventions as part of
antenatal care to mitigate the risks of preterm labor. The
findings regarding maternal weight and preterm labor were
in line with previous studies. Similar associations have
been documented in research focused on singleton
pregnancies, where low maternal weight has been linked to
a higher risk of preterm birth [13]. However, limited
research exists on twin pregnancies, indicating a gap that
needs further exploration. Regarding other factors like
maternal age, this study did not find a statistically
significant relationship between age and pretermlabor(p =
0.724), afinding consistent with prior studies[14]. Besides
preterm labor, this work also identified other severe
pregnancy-related risks. We found that all the women in
this study had hypertension during pregnancy, while a
global percentage estimate of 8% to 10% was given by
Beketie ED et al., in 2021 study [14]. These consistencies
show that these findings were relevant to the current state
of affairs in the international maternal health study.
Further, gestational diabetes was identified in 12 patients.
We found a higher prevalence of gestational diabetes in
women compared to 2% to 10% in the Zhu and colleagues
study of 2022, among both singletons and multiple
pregnancies [15]. The observed differences in study
findings may be attributed to variations in diet, age, sex,
and methodology, highlighting the need for further
research. In the present study, most patients with a parity
between 0 and 2 experienced preterm labor compared to
those with a parity greater than 2. These findings align with
the study by Kashani-Ligumsky L et al., 2024, which found
that women with high parity (more than 2 pregnancies) had
a reduced risk of preterm birth compared to women with
first-time pregnancies [16]. In our study, there was a
significant association between weight and preterm
labour. Our findings are consistent with a study conducted
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by Ozgil MD., 2021 from Turkey who found that higher
maternal weight increases the risk of preterm labor [17].
They also reported that the rate of preterm delivery is
slightly higherin the primiparae and multiparae who have a
history of ART (Assisted Reproductive Technology)
pregnancies because of maternal complications and
medical intervention. A study conducted in Nepal by
Gurung etal., 2020 also found that the rate of preterm birth
was higher in women with primary pregnancies than in
multiple pregnancies [18]. Another study by Szyszka M, et
al., 2023 from Poland also reported that over 50% of
preterm deliveries were observed in primiparous women
[19]. In contrast to our study findings, studies by Alhainiah
et al., 2018 from Saudi Arabia, Luo et al., 2020 from China
reported pretermbirth to be more prevalentin multiparous
women [20]. The high rate of preterm labor in twin
pregnancies observed in this study has significant
implications for maternal and neonatal health in Pakistan.
The findings suggest that weight management and close
monitoring of ART pregnancies should be integral parts of
antenatal care in twin pregnancies. Moreover, this study
emphasized the need for targeted interventions to prevent
preterm labor, particularly in lower-weight women carrying
twins. Despite the strengths of this study, several
limitations must be considered. Future longitudinal studies
with larger sample sizes were needed to confirm these
associations and provide more generalizable results.
Further research was necessary to explore these
relationships in greater depth, especially in resource-
limited settings where healthcare access may differ
significantlyfromurbananddevelopedareas.

CONCLUSIONS

The study revealed an exceptionally high frequency of
preterm deliveries (48%) among twin pregnancies. These
findings not only highlight the urgent need for targeted
strategies to prevent and manage preterm labor in twin
gestationsbutalso serve asacritical foundationfor further
research on this subject in Pakistan. The data gathered
from this investigation could contribute to the
development of a population-based database for multiple
pregnancies, which would be invaluable for both research
and clinical applications. Such a resource could aid in the
identification of risk factors and improve healthcare
outcomesforwomenwithtwin pregnancies.
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Periodontitis is a common inflammatory condition affecting tooth-supporting structures,
leading to tooth loss and is linked to systemic diseases, including cardiovascular disease.
Objectives: To examine the association between high cholesterol levels and periodontitis
severity inasample from Lahore, Pakistan. Methods: A cross-sectional study was conducted at
De'Montmorency College of Dentistry, Lahore, over six months. A total of 154 participants aged
>40 years with periodontitis symptoms and without any systemic diseases were included.
Participants were grouped based on the severity of periodontal disease status into no
periodontitis group, mild disease group, moderate disease group, and severe periodontitis.
Blood samples were collected and analyzed for lipid profile parameters. Multivariable
regression analyses were performed, adjusting for age, gender, BMI, smoking, alcohol use, and
exercise, to evaluate associations between lipid levels and periodontitis severity. Results:
Severe periodontitis was found in 58 participants(37.7%). Multivariable regression indicated an
inversely associated link between high-density lipoprotein cholesterol in blood and disease
severity (p<0.05). Lower total cholesterol and higher triglyceride levels were associated with
severe periodontitis (p<0.05). Logistic regression showed that participants with severe
periodontitis had significantly higher values of the odds ratio of decreased high-density
lipoprotein cholesterol (OR 1.34, 95% CI 1.05-1.72), total cholesterol (OR 1.26, 95% CI 1.02-1.55),
and triglyceride levels (OR 1.48, 95% Cl 1.12-1.96). Conclusions: It was concluded that severe
periodontitis is greatly linked with lower high-density lipoprotein cholesterol and elevated
triglyceride and total cholesterol levels, suggesting that periodontal health may influence lipid
profileandincrease cardiovascular diseaserisk.

INTRODUCTION

Periodontitis is a localized inflammatory condition which
may affect the structures that support the tooth, resulting
intoothloss by affecting the gingiva, bone, and periodontal
ligament that support the teeth[1]. About 45-50% of adults
have mild types of periodontitis, and that number rises to
over 60% in those over 65[2]. Severe periodontitis affects
11.2% of people worldwide and is reported to be the 6th
most frequent disease in humans globally [3]. The
prevalence of periodontitis in Pakistan has been estimated
to vary across different provinces, with 37% reported in
Punjab, 40% in Sindh, 20% in Khyber Pakhtunkhwa, and 3%

in Baluchistan, based on a 95% confidence interval [4].
Research suggests that bacteria isolated from the
subgingival swab of a periodontitis patient may enter the
bloodstream and stimulate host cells, leading to the
production of inflammatory mediators in distant body
parts [5]. Periodontitis raises the chance of developing
other systemic disorders [6, 7], including cardiovascular
diseases(CVD)[8,9]. CVDaccounts for approximately one-
third of all deaths worldwide, with around 17.8 million
fatalities annually [10]. Since atherosclerosis is a major
factor in CVD pathophysiology, high-density lipoprotein
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cholesterol (HDL-C) has been reported to be associated
inversely with CVD development [11]. Its activity in
increasing cholesterol outflow, endothelium restoration,
angiogenesis, and preventing oxidative alteration of LDLs,
inflammation of the vessels, and thrombosis has been
linked to its potent anti-atherosclerotic actions [12].
Epidemiological studies on humans [13] and animals [14]
indicate that elevated lipid levels contribute to
periodontitis, though the exact mechanism linking
periodontitis to atherosclerosis is unknown. Few studies
from published literature have examined the correlation
betweenlipid profilesand periodontitisafter controlling for
variables including health-related behaviours and
demographic factors that may skew the results.
Comprehensive investigationsare necessary since thereis
acloselinkbetween HDL-C with periodontitisand variables
suchas BMI, alcohol consumption, and smoking habits[15].
Furthermore, many population studies have divided
participants based on the condition that periodontitis
exists or not, often ignoring disease severity, making it
difficult todetermine the fullimpact[16].

This study aims to assess if there is any association
between elevated cholesterol levels with the severity of
periodontitis in a sample population from the dental clinic
atde'Montmorency College of Dentistry, Lahore, Pakistan.

METHODS

The research took place at De' Montmorency College of
Dentistry, Lahore, over six months starting from October
2023 to March 2024, after approval from the institutional
review board (Ref # 8105/DCD). Participants in this study
were selected from the outpatient department for routine
dental check-ups. A simple random sampling technique
was used to recruit participants. The inclusion criteria
required participantstobe 40yearsorolder, withatleast10
remaining natural teeth and no systemic diseases
(diabetes, cardiovascular disease, cancer, nephrosis, or
hepatopathy). Additionally, participants must not have
undergone systemic antibiotic treatment or periodontal
treatment within the last three months. Exclusion criteria
included individuals not following the inclusion criteria
and/or unable or unwilling to complete the necessary
examinations and provide blood samples. The number of
samples was considered using the equation for comparing
means among three groups, considering the expected
differencesin cholesterol levels between these groups. An
expected mean difference of 0.5 mmol/L was estimated to
ensure the accuracy of the sample size calculation. The
sample size calculation aimed to detect a significant
association with a significance value at <0.05 and 80%
power. Based on this calculation, 42 participants per group
were required. Accounting fora 20% dropout rate, the final
sample size was increased to 51 participants per group,
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making atotal sample size of 154. Periodontal examinations
were conducted by experienced periodontists at de'
Montmorency College of Dentistry, Lahore. The
examinations involved assessing probing depth (PD) and
clinical attachment loss (CAL) at multiple sites per tooth.
The severity of periodontitis was categorized into no
periodontitis, mild, moderate, and severe disease. The
criteria for periodontitis severity were based on the
American Academy of Periodontology (AAP) and Centers
for Disease Control(CDC)qguidelines[17](Table1).

Table1: Criteriafor Severity of Periodontitis

Peri ntiti
Silee s Criteria

Severity

>6mmat>1 | >5Mm at the Same | Must Meet Both
Interproximal | Site with CAL 26 Mm CAL and PD
Site Or Distinct Site(S) Criteria

Severe
Periodontitis

Moderat 24mmat21 | 256 Mm at the Same Must Meet
Perioodeorr?ti?(is Interproximal Site Or Distinct | Either CAL Or PD
Site Site(S) Criteria
i 23 mm at 21 24 Mm at the Must Meet Both
Mild ) Same Spot With
Periodontitis | Mterproximal CAL 23 Mm Or CACL.?”d, PD
Site Distinct Site(S) riteria
No Sites
Meeting the
iteri Absence of
No Criteria for _
Periodontitis [Mild, Moderate, Any fgrﬂweerébove
Or Severe

Periodontitis

All the participants were informed about the study and
written consent was taken. After collecting blood samples
from eight-hour-fasted participants, biochemical analyses
were performed. The serum lipid profile parameters
included total cholesterol (TC), HDL-C, Low-density
lipoprotein cholesterol (LDL-C), and triglycerides (TG). To
account for potential confounding variables, additional
covariates were evaluated alongside periodontal and
biochemical tests. Participants completed questionnaires
to provide information on age, gender, weight, height,
alcohol consumption, exercise frequency, and smoking
behaviour. BMI was calculated as weight (kg)/height (m?).
Alcohol consumption was categorized as never, rarely,
frequently, or every day, exercise regularity as never, 1to 3
times a week, 4 to 6 times a week, once per day, and more
than once per day, and smoking habits as current smoker,
former smoker, and non-smoker. Former smokers were
those who had quit smoking for at least six months. Data
were analyzed statistically with SPSS-25.0. The
categorical type of data was presented as percentages,
while continuous variables were expressed as means *
standard error. ANOVA was done for the continuous type of
variables, while, chi-square was used to analyze
cateqgorical variables for the comparison of various factors
across groups. The multivariate analysis between different
parameters of lipid profile and periodontitis severity was
determined using multiple linear regression models
adjusted for gender, age, BMI, alcohol consumption,
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exercise frequency, and smoking behaviours. Logistic regression tests were conducted to investigate the relationship
between abnormal lipid profile parameters and periodontitis severity. Adjusted odds ratios (ORs) and 95% confidence
intervals(Cls)were applied forthe quantification of the strength of these correlations.

RESULTS

The analysis of the ABOand Rh blood typing of the 1049 participantsrevealed that B-type was most common, observedin 358
(34.1%) of the participants, followed by blood group O, which was present in 295 (28.1%) of the women. Blood group A
accounted for279(26.6%) of the sample, while the least common was blood group AB, found in 117(11.2%) of the participants.
Regarding the Rh factor, a significant majority of 972(92.7%)were Rh-positive, with only 77(7.3%) being Rh-negative (Figure
1).

Table 2: Demographic Featuresand Covariates of Patients

Characteristic No Periodontitis (n=20) Mild/Moderate (n=76) Severe. (n=58) Overall. (n=154) p-Value
Male Participants 8(40.0%) 38(50.0%) 29(50.0%) 75(48.7%) 0.344
Age (Years) 67.2 £ 4.1 68.9+5.0 69.1+5.2 68.5+4.8 0.260
BMl(kg/mz) 23.9+3.1 245+29 24.3+3.2 24.3+3.1 0.694
Exercise Frequency
- Never 4(20.0%) 24(31.6%) 16(27.6%) 44(28.6%)
-1-3 Times Per Week 1(5.0%) 3(3.9%) 3(5.2%) 7(4.5%)
- 4-6 Times Per Week 1(5.0%) 1(1.3%) 0(0.0%) 2(1.3%) <0.001*
- Once Per Day 10(50.0%) 38(50.0%) 31(53.4%) 79(51.3%)
->1Time Per Day 4(20.0%) 10(13.2%) 8(13.8%) 22 (14.3%)
Alcohol Use
- Never 14(70.0%) 52(68.4%) 39(67.2%) 105(68.2%)
- Seldom 3(15.0%) 5(6.6%) 4(6.9%) 12(7.8%)
0.177
- Often 0(0.0%) 3(3.9%) 3(5.2%) 6(3.9%)
- Every day 3(15.0%) 16(21.1%) 12(20.7%) 31(20.1%)
Smoking Habits
- Current Smoker 2(10.0%) 10(13.2%) 8(13.8%) 20(13.0%)
- Former Smoker 1(5.0%) 4(5.3%) 3(5.2%) 8(5.2%) 0.287
- Nonsmoker 17(85.0%) 62(81.6%) 47(81.0%) 126(81.8%)

The unadjusted correlations between blood lipid markers
and periodontitis severity are displayed. In individuals
without the disease, mild or moderate disease condition,
and severe disease, the mean value of HDL-C levels was
1.45 + 0.35 mmol/L, 1.42 + 0.340 mmol/L, and 1.38 + 0.32
mmol/L, respectively. Significantly decreased HDL-C
values were seen in participants with severe periodontitis
(p<0.05). Additionally, compared to individuals with
minimal or mild-to-moderate periodontitis, those with
severe periodontitis had significantly higher levels of
triglycerides(TG) and total cholesterol (TC)(p<0.05). There
were no discernible variationsin LDL-C values between the
groups(Table 3).

Table 3: Serum Lipid Parameters by Periodontitis Severity

Lipid No Periodontitis Mild/Moderate

Severe p-
Parameter (n=20) (n=76) (n=58) Value

HDL-C(mmol/L)|] 1.45+0.35 1.42+0.340 |1.38+0.32|0.042*
Low-HDL-C (%) 4(20.0%) 16(21.1%) 13(22.4%) | 0.434
TC (mmol/L) 5.15+1.30 5.45+1.05 5.55+1.030.038*
High-TC (%) 11(55.0%) 37(48.7%) 25(43.1%) | 0.297
TG (mmol/L) 1.58+1.05 1.67+0.90 1.69+0.92 [0.049*
High-TG (%) 7(35.0%) 18(31.0%) 22(28.9%)| 0.195

Higher total cholesterol and triglyceride levels were
associated with increased severity of periodontitis, while
HDL-C levels were inversely correlated. Specifically, each
step, in periodontitis severity was linked to a significant
rise in the value of total cholesterol (p<0.05) and
triglyceride levels (p<0.05), and a reduction in the levels of
HDL-C (p<0.05). LDL-C levels did not show any significant
correlation. The multivariable linear regression analysis
revealed the adjusted means and 95% confidence intervals
for the lipid parameters stratified by periodontitis severity
(Table 4).

Table 4: Multiple Linear Regression Analysis of HDL-C, TC, and TG
Levels

Variable HDL-C (p-Value) TC(p-Value) TG (p-Value)
Periodontitis 0.040* 0.034* 0.048*
Age 0.213 0.015* 0.022*
Gender <0.01* <0.01* 0.03*
BMI. <0.01* 0.197 0.162
Alcohol usage <0.01* 0.072 0.054
Exercise Regularity 0.459 0.947 0.634
Smoking Behaviors 0.124 0.121 0.145

To examine the odds ratios between clinically aberrant
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HDL-C, TC, and TG levels and the severity of periodontitis, a
multivariate logistic regression model was built.
Participants having severe periodontitis have substantially
more chances to have aberrant TG levels (adjusted OR 1.48,
95% Cl 1.12-1.96, p<0.05) and abnormal HDL-C levels
(adjusted OR1.34,95% CI1.05-1.72, p<0.05)after controlling
for all other variables. A statistically significant result was
also observed in the relationship between aberrant TC
levels and severe periodontitis (adjusted OR 1.26, 95% Cl
1.02-1.55; p<0.05)(Table5).

Table 5: Regression Analysis of Clinically Abnormal Lipid Profile
Levelsand Severity of Periodontitis

Lipid Model 1

Model 2 p-
(OR, 95% Cl) Value

Parameter (OR, 95% CI)

HDL-C 1.34(1.05-1.72) 1.30(1.03-1.68) | 0.043*
Total Cholesterol 1.26(1.02-1.55) 1.22(1.01-1.52) 0.048*
Triglycerides 1.48(1.12-1.96) 1.42(1.08-1.90) | 0.037*

Age, gender and BMI have been adjusted in model 1; BMI, alcohol
consumption, age, exercise frequency, gender and smoking
habits have been adjusted in the results shown for model 2;
resultsare consideredsignificantat<0.05

DISCUSSION

This study characterizes one of the first comprehensive
investigations into the link between the severity level of
periodontitis and various parameters of lipid profiles,
specifically HDL-C, total cholesterol, and triglycerides, ina
population-based study. Previous research has
consistently linked aging with adverse lipid profiles,
suggesting that changes in lipoprotein cholesterol
absorption, synthesis, and metabolism occur through
complex mechanisms as individuals age [18]. These
changes predispose older adults to dyslipidemia, thereby
increasing their susceptibility to cardiovascular disease
(CVD)[19]. The findings of current research also indicated
that severe periodontitis was linked significantly with the
levels of various parameters of lipid profile. This verifies
the clinical importance of monitoring lipid profiles in
patients with periodontitis. Routine monitoring of lipid
profilesinthese patients may allow for timely management
to alleviate the risk of systemic complications associated
with both dyslipidemia and periodontitis. Some of the
published studies have identified lower HDL-C levels
among individuals with periodontitis [20] while some
others have shown links between periodontitis and higher
HDL-C levels [21]. These inconsistencies could be due to
variationsinresearch design, sampling technique and size,
or the demographic features of the study population[22].
Moreover, the link between periodontitis and lipid profile
parameters may be influenced by confounding factors
such as gender, age, and genetic predispositions [21].
Several studiesreport abidirectional relationship between
periodontitis and lipid profile. The presence of
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periodontitis may inversely influence serum lipid profile,
contributing to dyslipidemia [23]. Conversely, low HDL-C
levels may increase periodontitis and vice versa[24]. The
protective effects of hyperlipidemia treatment of
periodontal health further support this bidirectional
relationship [25]. Using full-mouth periodontal
examinations (FMPE), the "gold standard" for assessing
periodontal health, is one of our study's strengths [26].
However, the resource-intensive nature of FMPEs and their
potential to cause fatigue for both participants and
clinicians should be considered when designing such
studies. Despite these challenges, FMPEs offer high
accuracy and thoroughness, enhancing the validity of
findings related to the link between periodontitis and lipid
profiles [27]. We acknowledge some limitations to our
study. Being cross-sectional, it limits the ability to
establish a causal relationship between periodontitis
severity and abnormal lipid levels. Additionally, as the study
was carried out on a specific population, the findings might
not be generalized to other population groups. Future
large-scale, longitudinal studies with a detailed
examination of confounding factors are needed to explore
the underlying mechanisms of the association between
periodontaldisease andlipid profile more deeply.

CONCLUSIONS

It was concluded that the results of this research show a
significant relationship between severe periodontitis with
dyslipidemia. This justifies the clinical inferences for
managing lipid profiles in patients with periodontitis and
highlights the need for more research to investigate
possible therapeuticinterventions.
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Retrosternal Multinodular Goiter (MNG) was a condition often associated with benign thyroid
disease, but it may harbor undetected malignancies. Accurate diagnosis was essential to avoid
complications duringand after surgery. Objective: To determine the frequency of malignancyin
patients undergoing total thyroidectomy for retrosternal multinodular goiter. Methods: This
retrospective observational study included data of 80 patients, aged 40 years or more who
underwent total thyroidectomy for retrosternal multinodular goiter. Data of patients with
smoking history, recurrent goiter, previous neck surgeries, solitary nodules, metastatic
lymphadenopathy, Graves'disease, known carcinoma thyroid, or associated carcinoma of other
organs were excluded. Thyroidectomy was performed via cervical incision, with or without
sternotomy. Histopathological examination of the excised thyroid tissue was conducted. Data
were analyzed using SPSSversion 25.0. The quantitative variables were shownin tablesas mean
+ standard error, and qualitative data as frequency (percentage); N (%). Results: According to
theresults, 14(17.5%) patients were aged 40-50 years, 47(58.75% ) were aged 51-60 years, and 19
(23.75%) were aged 61-70 years. Histopathological examination revealed thyroid malignancy in
10% of the cases. Conclusion: A notable percentage of patients with retrosternal multinodular
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goiterwere found to have malignancy that wasnot detectedin preoperative investigations.

INTRODUCTION

Thyroid enlargement is a slow process with gradual
development of symptoms of secondary hormonal
dysfunction, obvious neck swelling, and pressure
symptoms. The most common symptoms are shortness of
breath, discomfort during sleep, swallowing difficulty, and
hoarseness of voice, which are caused by esophageal and
tracheal compression [1]. Worldwide, about 500 to 600
million people are affected by multinodular goitre, which is
one of the most common endocrine diseases [2].
Retrosternal goiter is defined as an enlargement of the
thyroid gland that extends below the sternal notch [3].
Clinically, a goiter is considered retrosternal if the lower
border of the thyroid is not palpable when the neck is fully
extended [4]. Approximately 20% of patients undergoing
thyroidectomy have retrosternal extension. It is slowly
progressive and commonly presents after the fifth decade
of life [6]. The reported rate of retrosternal goiter varies
between 5% to 22% due to differences in the definition of

retrosternal goiter [6]. These are typically found in the
anterior mediastinum, with rare cases occurring in the
posterior mediastinum, which is an important
consideration for surgical planning [7]. Due to its slow
growth, it often remains asymptomaticandis frequently an
incidental finding on radiological investigations [8, 9].
Relevant clinical history, physical examination, and
radiological investigations are used as diagnostic tools for
retrosternal goiter [10, 11]. Retrosternal and primary
intrathoracic goiter are considered two separate entities
based on their blood supply. Primary intrathoracic goiters
receive their blood supply directly from thoracic vessels
andtheaorta, withno connectionto the thyroid glandinthe
neck [12]. Recent studies indicate that malignant
transformation may occur in long-standing multinodular
goiter, with rates varying from 3% to 35% [13]. The
mainstay treatment of retrosternal multinodular goiter is
surgery through Kocher's neck incision, with sternotomy
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required in only 1-11% of cases [14]. It is widely
acknowledged that a key environmental factor for an
increase in thyroid nodules is iodine deficiency. Thyroid
enlargement was discovered in 15.0% and 22.6% of the
ultrasonographic exams in Denmark's mildly and
moderately iodine-deficient regions, respectively. In 30%
of the examinationsinboth locations, thyroid nodules were
observed; however, in areas with significant iodine
deficiency, nodules were larger and more frequently
palpable. In a study, 9.8% of people with mild iodine
deficiency and 14.6% of those with significant iodine
deficiency had palpable goiters[15].

Previous research on Multinodular Goiter (MNG) suggests
that malignanciesin these goiters may often be overlooked
during preoperative evaluations [8]. Despite
advancements in diagnostic imaging techniques,
identifying malignant transformations within retrosternal
MNG remains a challenge, potentially leading to inadequate
surgical planning and outcomes[11]. Given the prevalence
of retrosternal MNG and its association with thyroid
malignancies, particularly in various populations, it is
essential to examine the incidence of malignancy in this
condition.

The current study aimed to fill a gap in the literature by
providing updated and region-specific data on the
frequency of malignancy in patients undergoing total
thyroidectomy for retrosternal MNG in Peshawar, Pakistan
and to compare the clinical and pathological features
between benign and malignant type of retrosternal MNG in
these patients.

METHODS

This retrospective study was conducted using hospital
medicalrecordsfromIst July 2022 to 30th June 2023 at the
Medical Teaching Institution Lady Reading Hospital,
Peshawar. A non-probability consecutive sampling
technique was employed to select patients. Data of 80
patients aged 40 to 70 years were included in the study, as
retrosternal goiter commonly presents in later decades of
life. The study was approved by the Institutional Review
Board (IRB) of Medical Teaching Institution Lady Reading
Hospital, Peshawar(288/LRH/MTI). Patients were excluded
if their records indicated a history of neck irradiation,
recurrent goiter, a family history of thyroid cancer,
evidence of malignancy, or suspicion of malignancy based
on preoperative Fine-Needle Aspiration Cytology (FNAC).
Records with incomplete medical histories or missing
laboratory data were also excluded. Data from medical
records were analyzed, including preoperative and
postoperative clinical, biochemical, radiological, and
pathological findings. Information retrieved from the
records included surgical procedures performed, early
postoperative complications, thyroid scintigraphy results,
thyroid hormone profiles, thyroid Ultrasonography (US)
findings, FNAC results, and histological diagnoses. Based
on the final histological analysis of the surgical specimens,
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participants were categorized into two groups: Group A
included patients with benign diagnoses, and Group B
consisted of those with malignant diagnoses. Statistical
analysis was performed using Version 25.0 of the
Statistical Package for Social Sciences(SPSS). Descriptive
statistics such as percentages and frequencies were used
for categorical variables. Fisher's exact test was employed
to assess associations between qualitative variables. A p-
value of <0.05was considered statistically significant.

RESULTS

This study consisted of 80 patients who underwent
thyroidectomy for retrosternal multinodular goiter without
known malignancy. All patients underwent comprehensive
preoperative and postoperative evaluations, which
included clinical, biochemical, radiological and
histopathological studies. The mean age of the patients
was 56.11+ 7.63 years, with an age range of 40 to 70 years.
The majority of the patients were females (60%, 48
patients), while 32(40%) patients were males. Age
distribution analysis revealed that 14(17.5%) patients were
in the 40-50 years age range, 47(58.75%) patients were in
the 51-60 years age range, and 19(23.75%) patients were in
the 61-70 years age range. The mean BMI of the patients
was 26.13kg/m?,(Table1).

Table1: Demographic characteristics of study participants

Gender N (%)/(Mean £ SD)

Men 32(40%)
Female 48(60%)
Age (Years)
40-50 149(17.5%)
51-60 47(58.75%)
61-70 19(23.75%)
Age 56.11+7.53
BMI(Kg/m?) 26.13+2.02

All patients came with a complaint of thyroid swelling.
Among them, 50(66.6%) patients had dyspnea, 14.4 % (15
patients) were asymptomatic, 10(12.5%) patients had
painful swelling and 5(6.3%) patients experienced
dysphagia. Six patients required median sternotomy, while
74 patients were operated through a cervical neckincision.
The duration of stay for these patients was 3 + 1 days, and
follow-up was conducted forupto 6+ 3 months(Table 2).
Table 2: Symptoms, Signs, and Surgical Details of study
participants

Total Benign

Malignant p-

Abnormal (N_gg) (Group A, N=72) (GroupB,N=8) Value

Swelling  80(100.0%)| 72(100.0%) 8(100.0%) | 1.000
Swgyé’gﬂxth 50(66.6%) | 45(62.5%) 5(62.5%) | 1.000
ﬁg’gmm';:‘s 15(18.8%) | 15(20.8%) 0(0.0%) 0.332
ﬁl‘g’ﬁ'ggg 10012.5%) | 8(111%) 2(25.0%) | 0.286
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Swelling with

Dysphagia | 5(6:3%) 4(5.5%) 112.5%) 0.415
Median 6(7.5%) 4(5.5%) 2(25.0%) 0.048*
Sternotomy e T — .

Cervical Neck

Incisi 74(92.5%)
ncision

68(94.4%) 6(75.0%) 0.048*

Hemorrhage | 2(2.5%) 1(1.4%) 1(12.5%) 0.126
Infection 3(3.75%) 2(2.8%) 1(12.5%) 0.214
Recurrent

Laryngeal 1(1.25%) 0(0.0%) 1(12.5%) 0.048*

Nerve Injury

Recurrence | 1(1.25%) 0(0.0%) 1(12.5%) 0.214

Hospital Stay

(Meanxsp) | S*1Days | 3+TDays 4+1Days | 0.03T*
Follow-up 643

Duration Month 6+ 3 Months 6 +2 Months 0.715
(Mean +SD) s

(*P<0.05indicates statistical significance).
Figure1presentedfrequency of malignancy.
Distribution of Malignancy and Benign nature of MNG
80
70

72

Frequency (%)
N WA O o
o © o o o

8
o I
Benign Cancer
Figure1: Frequency of Malignancy among Study Participants
Histopathological examination revealed that 10% (8 patients) had
thyroid malignancy, while 90% (72 patients) were diagnosed with
benign thyroid disease. Among the malignancy, 6.25% was

papillary, 2.5% Follicular and 1.25% was undifferentiated thyroid
malignancy(Table 3).

Table 3: Post-Operative Diagnosis Based On Histopathology

-
o

Total Benign Malignant p-
(N=80) (GroupA,N=72) (GroupB,N=8) Value

Diagnosis

(*P<0.05indicates statistical significance).

There were 12.5% of the males and 87.5% of the females in the
thyroid cancer group, whereas benign group had16.7% of the
males and 83.3% of the females. In this comparison, the P-value
was 1.00, meaning that there was no discernible change in the
distribution of sexes between the two groups. Age distribution
analysis showed that the highest incidence of thyroid cancer
occurred in patients aged 40-50 years (37.5%), while the highest
incidence in the benign group was among those aged 51-60 years
(50%)(Table5).

Table 5: Comparison of Sex and Age in Patients with and without
Thyroid Malignancy(n=80)

Variables Beni’f‘;? ;j;oup Cant':‘le(r r’/(:;'oup
Sex
Male 12(16.7%) 1(12.5%)
1.00
Female 60(83.3%) 7(87.5%)
Age (Years)
40-50 11(15.28%) 3(37.5%)
51-60 36(50%) 3(37.5%) 0.368
61-70 25(34.72%) 2(25.0%)

Colloid Goiter |72(90.0%)| 72(100.0%) 0(0.0%) <0.001*
Papillary o o o *
Carcinoma 5(6.25%) 0(0.0%) 5(62.5%) <0.001
Follicular o o o *
Carcinoma 2(2.5%) 0(0.0%) 2(25.0%) <0.001
Undifferentiated
Thyroid 2(2.5%) 0(0.0%) 2(25.0%) <0.001*
Malignancy

(*P<0.05indicates statistical significance).

Regarding postoperative complications, only 1 patient (1.25%)
developed postoperative hoarseness, which resolved by the
second postoperative month, with normal vocal cord movements
observed on a laryngoscopy examination. Two patients (2.5%)
experienced secondary hemorrhage, and 3 patients (3.75%)
developed a surgical site infection, which was treated with
antibiotics(Table 4).

Table 4: Post-Operative Complications

Total Benign Malignant p-
(N=80) (GroupA,N=72) (GroupB,N=8)

No 73
Complications | (91.2%)

Complications

69(95.8%) 4(50.0%)

All patients with thyroid malignancy presented with neck swelling,
with some cases showing additional symptoms such as dyspnea
(37.5%) or dysphagia (12.5%). Notably, swelling without any
additional symptoms was significantly more common in the
benign group (P=0.012). Multinodular goiter was predominantly
seen in the benign group (94.4%), whereas solitary thyroid
nodules were equally distributed between benign (5.6%) and
cancer groups(50%)(P=0.001), highlighting a potential diagnostic
marker. Post-operative complications were more in thyroid
malignant cases as compared tobenign cases(Table 6).

Table 6: Comparing the Signs/Symptoms, Diagnosis and
Postoperative Complications of Patients with and without
Thyroid Malignancy(n=80)

Symptom/ Benign Group Cancer Group p-
Sign N(%) N(%) Value
Swelling with . R
No Symptoms 25(34.72%) 0(0%)
Swelling with . .
Dyspnea 33(45.8%) 3(37.5%) o
Swelling s . .
with Pain 10(13.9%) 0(0%)
Swelling with N R
Dysphagia 4(5.6%) 5(62.5%)
Diagnosis
Multinodular o .
Goiter 68(94.4%) 4(50%)
Solitary Thyroid 0.001
itary Thyroi . .
Nodule 4(5.6%) 4(50%)
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Postoperative Complications

Lar@ﬁg:;ﬂeﬁérve 0(0%) 1(14.29%)
Hemorrhage 0(0%) 2(28.57%) 0.02

Recurrence 0(0%) 1(14.29%)

Infection 1(14.29%) 2(28.57%)

DISCUSSION

Enlargement of the thyroid gland evident as neck swelling
was defined as goiter, which in most cases was
multinodular [15]. Goiter can extend through the thoracic
inlet and pass into the mediastinum, known as substernal
or retrosternal thyroid gland extension. Substernal goiter
may be primary or secondary [16]. The secondary type of
substernal goiter originates from the cervical region and
descends into the mediastinum due to the effects of
negative intrathoracic pressure and gravity [17]. Primary
STG, which was extremely rare, accounting for
approximately 1% of all cases, arises from aberrant thyroid
tissue within the mediastinum and receives its blood
supply from the mediastinal vessels, as opposed to the
normal superior and inferior thyroid arteries [18, 19]. The
incidence of retrosternal goiter varies from 2% to 20%,
largely due to the lack of a standardized definition of
retrosternal goiter [20]. Surgery was the mainstay
treatmentin most cases of retrosternal goiter, particularly
due to symptoms of airway compression. In the majority of
retrosternal goiter cases, total thyroidectomy was
performed. Some of the postoperative complications
include transient symptomatic hypoparathyroidism,
hematoma, wound infection, pneumonia, and transient
laryngeal nerve paresis [21]. Thyroid cancer accounts for
approximately 1% of all human cancers and was the most
common endocrine malignancy. Risk factors for thyroid
malignancy include female sex, exposure to ionizing
radiation, and a family history of endocrine malignancy
[22]. The primary objective of this study was to evaluate
the postoperative outcomes and incidence of thyroid
malignancy in patients undergoing thyroidectomy for
retrosternal multinodular goiter. This results revealed that
10% of patients had thyroid malignancy, while 30% were
diagnosed with benign thyroid disease. These findings
highlight the importance of histopathological examination
inretrosternal goiter cases, especially giventhe limitations
of Fine-Needle Aspiration (FNA) in obtaining accurate
samples from substernal tissue. In line with previous
studies, this study demonstrated a higher prevalence of
retrosternal goiter among females, with 60% of the total
cases being female patients. This gender distribution was
consistent with the known increased risk of thyroid
diseasesinfemales[21]. The mean age of 56.11years in this
cohort was also comparable to other studies, which report
a mean age of around 50 to 60 years for patients with
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retrosternal goiter[23]. The results of this study show that
dyspnea was present in 66.6% of patients, which reflects
findingsin other studies where respiratory symptoms were
the most common clinical presentation of retrosternal
goiter[21]. Previous research by Abdelrahman H et al., who
reported a malignancy rate of 10% in patients undergoing
thyroid surgery for benign disease [24]. The malignancy
rate in this cohort (10%) supports the concept that
retrosternal goiters may have malignancies that were not
easily detectable preoperatively through FNA. Thyroid
cancer incidence ranged from 3 to 23% in a systematic
evaluation of individuals with retrosternal goiter having
thyroidectomy [25]. Patients with a single nodule and
those with several nodules had similar rates of malignancy.
Of the 90 patients with numerous nodules, 8 had cancer
(8.9%), while 4 of the 60 patients with solitary nodules
(6.7%) had cancer [26]. According to Di Crescenzo V et al.,
cancer was found in 7 out of 97 cases of retrosternal goiter
(7.6%) [27]. Another study found that there were no
significant differences in the frequencies of malignancy
across the groups, however papillary carcinoma was
diagnosed in 76 out of 390 patients(19%) with retrosternal
goiterand 200 out of 880 patients(22%, control group)with
benign multinodular goiter [28]. Regarding postoperative
complications, we observed a low incidence of recurrent
laryngeal nerve injury (1.25%) and transient hypocalcemia
(8.3%), with these complications being more frequent in
the malignancy group (P=0.04 and P=0.03, respectively).
This was consistent with existing literature, which
indicates that more complex surgeries, such as those for
malignant goiters, were linked with an increased risk of
complications [21]. Additionally, the rate of wound
infection (3.75%) and secondary hemorrhage (2.5%) was
low, similar to the complication rates described in previous
literature [23]. The higher incidence of solitary thyroid
nodules in cancer patients (50% vs. 5.6% in the benign
group)could be auseful diagnostic marker, asthe presence
of a solitary nodule was more commonly associated with
malignancy[21].

CONCLUSIONS

There was a risk of malignancy in longstanding
multinodular retrosternal goiter, which requires properand
timely workup, in order to devise appropriate management
strategies for these patients and to prevent complications
secondary to carcinoma. Further studies with larger
sample size were required to further strengthen the
findings of this study and to know about the actual burden
of disease.
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Epidemiological studies suggestlocal infections may elevate systemic inflammatory mediators
and lipid levels, potentially promoting atherosclerosis. Objective: To investigate the correlation
between Chronic Periodontitis (CP) and Coronary Heart Disease (CHD), assessing C-Reactive
Protein(CRP)and lipid profile alterationsin affected patients. Methods: This case-control study
included 88 participants, divided into four groups: 22 with Chronic Periodontitis (CP), 22 with
Coronary Heart Disease (CHD), 22 with both CP and CHD and 22 systemically healthy controls,
aged 30-60 years, selected through consecutive sampling. Conducted at Bahria University
Health Sciences and PNS Shifa Hospital from December 2022 to May 2023, the study assessed
clinical and periodontal parameters, including probing depth and clinical attachment level.
Fasting blood samples were analyzed for lipid profiles and C-Reactive Protein Levels. Statistical
analysis included the Pearson Chi-square test for baseline demographics, the Kruskal-Wallis
test for comparing biochemical and periodontal parameters, and the Spearman Rank
Correlation. Results: Serum HsCRP levels were twice higher in participants with CP and CHD
thanin healthy individualsand three times higherin subjects with combined disorder(CP +CHD).
Patients with both CP and CHD (CP + CHD) have the highest median CRP levels. C-reactive
protein was negatively correlated with TC, LDL-C, HDL-C, and number of teeth, while positive
correlations were demonstrated with PD, CAL, BoP%, and Pl scores. Conclusion: Coronary
heart disease and other inflammation driven atherosclerotic processes may be exacerbated by
chronic infections, such as periodontitis, which can alter systemic levels of TC, HDL, LDL, and
CRP.

INTRODUCTION

Periodontitis is a persistent inflammatory condition
caused by complex interactions among the oral
dysregulated microbes, the host's immunological-
inflammatory mechanisms, and a wide range of genetic,
behavioural and environmental risk indicators [1]. These
interactions lead to permanent damage to the structures
of periodontium and loss of tooth. The incidence of
periodontitis, particularly its moderate and mild variants, is
far higher in adult populations worldwide, with rates of
occurrence about 50% [2]. According to the outcomes of
the Global Burden of Disease Study carried out in 2019, the
worldwide count of periodontal disease cases reached
more than one billion, with roughly 91.5 million new
occurrences and 7.1 million DALYs recorded in 2019 [3].

Nationally, periodontal disease is estimated to affect
approximately 58.4% of Pakistan's population [4].
Coronary Heart Disease (CHD), commonly referred to as
Coronary Artery Disease(CAD), isacondition characterized
by obstruction of blood vessels(coronary arteries), leading
to decreased blood circulation to the heart. It is a gradual
disorder that can develop over many years and frequently
results from atherosclerosis, a process whereby fatty
deposits (plaque) are formed in the coronary arteries [5].
According to the Global Burden of Diseases study, there
were 523 million cases of CVDs around the world in 2019.
CVD fatalities have risen steadily from 12.1 million
individuals in 1990 to an estimated 18.6 million in 2019 [6].
Pakistan has a higher prevalence rate of Coronary Artery

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 91




Lipid Profile and C-Reactive Protein in Periodontitis and Heart Disease

ZehraAetal.,

Disease (CAD) which represents more than 30% of the
national population (above 45 years old) being affected by
the disease[7]. Epidemiological studies have investigated
the correlation between periodontal health and
cardiovascular disease. Numerous theories exist about the
impact of periodontitis on atherosclerotic plaque
development. The influence of pathogenic microbes from
biofilm pockets can be categorized into three distinct
pathways: bacteremia, dispersion of locally generated
inflammatory mediators, and the beginning of an
autoimmune response. Periodontitis is a persistent,
chronic source of inflammatory mediators, including
cytokinesandlipopolysaccharides, which might giverise to
atherosclerosis. Moreover, the pathogens responsible for
periodontitis can breach the periodontal epithelium and
infiltrate the bloodstream, resulting in localized
atherogenicconsequences[8,9]. Thereis growinginterest
in the probable connection between periodontitis and
coronary heart disease as measured by C-Reactive Protein
(CRP), a widely recognized systemic inflammation
indicator. CRP is an inflammatory marker and potential
mediatorinthe pathophysiology of atherosclerosis;ithasa
long history of association with an increased likelihood of
cardiovascular incidents [10]. Another key factor in the
development of plaques characterized by atherosclerosis
is dyslipidemia, which is defined by dysrequlated lipid
profiles which include elevated levels of Low-Density
Lipoprotein (LDL) cholesterol and reduced levels of High-
Density Lipoprotein(HDL) cholesterol[11]. Foam cells filled
with lipids and cholesterol form in the endothelium lumen
as a consequence of the disruption of Low-Density
Lipoprotein (LDL) distribution brought about by the
enhanced oxidation seen in CHD and periodontitis.
Atherosclerosis and endothelial dysfunction are the
ensuing consequences of this mechanism. This may
represent the most likely pathway connecting the two
diseases[12]. Theinvestigation of the association between
periodontitis and cardiovascular disease has underscored
the significance of inflammatory mediators generated by
oral microorganisms. These mediators infiltrate the
endothelium, eliciting inflammatory responses that
augment cardiovascular risk. The relationship between
inflammatory indicators and lipid molecules in chronic
periodontitis, as well as their combined influence on the
onset of cardiovascular disease, is not sufficiently
comprehended.

The present study aimed to clarify the relationship
between these two pathways, enhancing the knowledge
regarding how inflammatory processes and dyslipidemiain
periodontitis maylead to cardiovascular disease.

METHODS

This case-control research comprised 88 men and women
aged 30-60 years. Sixty-six individuals had periodontal and
coronary heart disease, while twenty-two were healthy
individuals. 22 patients were allocated to the CP, CHD, CP +
CHD, and control groups(clinically healthy individuals). The
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individuals were recruited using a consecutive sampling
technique. Before participating in the investigation, each
participant executed a written informed consent form. In
the Chronic Periodontitis (CP) group, inclusion criteria
specified a minimum of 16 natural teeth, with at least 35%
of sites exhibiting a clinical attachment level (CAL) of 3
millimeters or greater, a probing depth (PD) of 4 mm or
greater, and 40% of sites showing bleeding on probing. The
Coronary Heart Disease (CHD) cohort included 30-60-year-
olds with ACS, or stable ischemic disease. Participants
were confirmed to have stenosis of a minimum of one
coronary artery (=560%) confirmed through coronary
angiogram, CABG, or PCI. Patients were also asked about
cardiovascular risk elements, medications, underlying
medical disorders, previous echocardiography,
electrocardiography, and coronary angiography. Similar
criteria were used to define the inclusion criteria for the
chronic periodontitis and coronary heart disease (CP +
CHD)group. Patientsinthe control group were systemically
healthy and did not present with any locations with PD or
CAL beyond 4 mm. Radiographs showed no alveolar bone
loss and <10% BOP locations. All individuals were excluded
for diabetes, insulin resistance, chronic renal disease, and
SLE. Patients taking hormonal contraceptives, antibiotics,
anti-inflammatory drugs, or immunosuppressive drugs for
three months before enrolling in the research were
excluded. Also, women who were pregnant or nursing,
along with individuals who smoked or drank, were exempt.
Patients who had periodontal therapy within three months
of the study or patientsreceiving Cyclosporin A, Hydantoin,
Nifedipine, and other gingival hyperplasia-causing drugs
were not enrolled in the study. In collaboration with the
Periodontology outpatient department of Bahria
University Dental College Hospital, the Cardiac Care Unit
(CCU) of PNS Shifa Hospital, and the Multidisciplinary
Research Laboratory, the study was executed in the
Biochemistry department of BUHSCK. The Bahria
University Health Sciences Campus and Dental College
Faculty Review Committee (FRC) (FRC-BUHS-50/2022-
508) and Ethical Review Committee (ERC) (ERC 04/2023)
approved the six-month study starting from December
2022 to May 2023. The sample size was estimated using
ADMA levels as the major outcome variable. G Power
version 3.1.9.2 (mean of F test, one-way ANOVA with fixed
effects) calculated that 88 subjects divided into four
groups were needed, assuming an effect size of 0.379,an a
priori power of 0.80, an alpha level probability, and four
groups. Twenty-two people per cohort were recruited[14].
Data were stored and analyzed using IBM-SPSS version
23.0. The normality of the data was evaluated using the
Shapiro-Wilk test. Counts with percentages were reported
on baseline demographics across the four studied groups.
Median with interquartile range (75" percentile-25"
percentile) was reported for CRP, lipid profile, and
periodontal parameters. The association of baseline
characteristics was tested using the Pearson Chi-Square
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test. To report the correlations between biochemical and
periodontal parameters, Spearman rank correlation
analysis was implemented. All p-values less than 0.05 were
considered statistically significant.

RESULTS

In the current study there were four study groups, each
contained twenty-two samples. In Control group there
were 59.1% individuals who were aged less than or equal to
40yearsoldamong which 40.9% were females. In CP group
there were 59.1% were aged 41-50 years old among which
18.2% were female gender. In CHD group there were 54.5%
were aged more than 50-years old, 4.5% were female
gender, whereas in CP + CHD groups there were 68.2%
individuals who were aged more than 50-years old, none
was female gender. The Pearson Chi Square test provided a
significant association of age group and gender with
studied groups(p<0.05)(Figure1).
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Figure 1: Distribution of Study Participants According to
Age and Gender

Lipid profile demonstrated that total cholesterol was
significantly higher for CP group comparedto CHDand CP +
CHD groups. The difference between the tested groups
was not significant for triglycerides. HDL was significantly
low in CHD group compared to both groups CP and CP +
CHD. LDL levels between groups were significantly
different depicting low concentrations for CP + CHD group
while higher values for CP, CHD and controls(p<0.01)(Table
1). Patients with CP and CP + CHD presented with a higher
median values of PD and CAL compared with CHD and
healthyindividuals(p<0.01)(Table1).
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Table 1: Comparison of CRP, Lipid Profile and Periodontal
Parametersacross the Studied Groups
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LDL-C | 120 |0460082] 116.49 8595 |

(mg/dL) |(25-110) | -101.2) | (144.35-81.27)| (95.2-77.4) |<O-
15 45 2 55

PD(mm) | (55 (5-4) (2.5-1) (6-5)  [<001
2.25 7 2.75 775

CAL(mm) | o559) | (s-6) (3.5-2.5) (97)  [00T

Group CP= Chronic Periodontitis, Group CHD= Coronary Heart
Disease, Group CP + CHD= Chronic Periodontitis and Coronary
Heart Disease, TC= Total Cholesterol, TG= Triglycerides, HDL-C=
High Density Lipoprotein Cholesterol, LDL-C= Low Density
Lipoprotein Cholesterol, PD= Probing Depth, CAL= Clinical
Attachment Loss, Test applied: Kruskal Wallis Test, *p<0.05
considered statistically significant. CRP has a negative
correlation with Total Cholesterol (31.3%), LDL cholesterol
(48.5%), HDL cholesterol (21.8%), number of teeth (63.1%) and a
positive correlation with probing depth (55.3%), clinical
attachment loss (51.9%), bleeding on probing (61.9%) and plaque
index score (43.6%). Total cholesterol has a negative correlation
with probing depth (50.3%), clinical attachment loss (31.7%) and
bleeding on probing (32.5%) and a positive correlation with LDL
cholesterol(70.2%)and number of teeth(37.3%). LDL cholesterol
has a negative correlation with probing depth (64.6), clinical
attachment loss (56%), bleeding on probing (48.9%) and plaque
index score (35.3%) and a positive correlation with number of
teeth (46.8%). HDL cholesterol has a negative correlation with
bleeding on probing(25.2%)and plaque index score(34.4%)and a
positive correlationwith number of teeth(28.8%)(Table 2).

Table 2: Correlation between Lipid Profile and Periodontal
Parameters(Spearman Rank Correlation)

Variables ‘ Cho.ll-:;at‘:erol Triglycerides Cho:-eDsl;erol Cho}ILDsl;erol
(mg/L) “(gral)  (MI/AL)  “(rg/dl)  (mgrdL)
CRP mg/L 1 - - - -
Total
Cholesterol [-0.313** 1 - - -
(mg/dL)
Trigly
-cerides 0.09 0.085 1 - -
(mg/dL)
LDL
Cholesterol |-0.465* 0.702** 0.106 1 -
(mg/dL)
HDL
Cholesterol [ -0.218* 0.16 -0.016 0.125 1
(mg/dL)
Number o3t 0373 | 0017 | 0.468 | 0.288%
PD(mm) |[0.553**| -0.503** -0.097 -0.646** -0.181
CAL(mm) |0.519**| -0.317** -0.072 -0.560** -0.141
BoP % 0.619**| -0.325** 0.041 -0.489** -0.252*
PlScore |0.436**| -0.086 -0.098 -0.353** | -0.344**
** Correlation is Significant at the 0.01 Level (2-Tailed)
* Correlation is Significant at the 0.05 Level (2-Tailed)

Controls cpP CHD CP+CHD _
Variables Median  Median Median Median  yaue
(03-01) (03-01)  (03-01)  (03-01)
1.05 3.55 3.6 6.85
CRPMAI/L | 15-0.7) | (4.4-2.9) | (7.15-0.82) | (9.2-4.36) |00
185 | 185.85(190 | 160.61(205.11 | 147.45 (172.67
TCIma/dL) | 195180)| 182.35) | -127.32) 135.45) |00
131 | 16.1137.8 | 140.36(170.7 | 135.45(158.4
T6Ima/L | 1407100) | -109.4) | -100.32) -no.sg) | 038
HDL-C 50 376 34.64 75 | oo
(ma/dL) | (55-45) | (41.9-35.6) | (42.96-29.41) | (48.02-30.19) [<O-

DISCUSSION

Inflammation in the development of Cardiovascular
Diseases (CVD) has received considerable focus in recent
times, with chronic periodontitis being identified as a
possible causative element. Among the indicators of
inflamed tissues, C-Reactive Protein (CRP) was especially
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significant because of its well-established link with
endothelial dysfunction, which was a precursor to
atherosclerosis. C-Reactive Protein (CRP) serves as both
an indicator of inflammation and an active contributor to
the inflammatory pathways, establishing a connection
between periodontal disease and cardiovascular
disorders. Endothelial dysfunction, demonstrated by the
compromised capacity of blood vessels to expand, was a
pivotal occurrence in the initial phases of atherosclerosis.
The blood lipid profile, characterized by increased
concentrations of LDL and diminished concentrations of
HDL, was essential in the progression of endothelial
dysfunction. The presence of dyslipidemia, in conjunction
with increased CRP levels, intensifies the inflammatory
reaction, therefore facilitating the development of
atherosclerosis. In the present study, 59.1% of individuals
were aged between 41 and 50 in the CP group. Among the
CHD and CP + CHD groups, 54.5% and 68.2% were aged
above 50 years. Males outnumbered females in all four
groups (59.1%, 81.8%, 95.5%, 100%). This may be because
male dental hygiene and periodontal health did not meet
enrollment standards for a healthy periodontium[13-15]. In
this study, CP patients had considerably higher median CRP
readings than controls. Aoyama N et al., found similar
hsCRP results in CP and healthy people [16]. In CHD
patients, C-reactive protein was much higher than in
controls. Some of the participants had just experienced an
angina episode, which may have boosted their levels.
Similarly, Esteves-Lima RP et al., found that hs-CRP was
strongly linked to CHD [17]. Compared to controls and CP
groups, CP + CHD patients showed significantly higher C-
reactive protein values. These results lined up with
literature reported in previous studies [18-20]. CVD was
exacerbated by inflammation [21]. The synthesis of CRP in
hepatocytes was enhanced by pro-inflammatory cytokines
generated locally at infection or inflammation sites, which
were known to increase the risk of atherosclerotic
implications. CRP may stimulate human endothelial cell
adhesion molecule expression and atherosclerotic lesion
development [21, 22]. Thus, severe periodontal disease
may be linked to atherosclerotic lesions. Based on the
findings of the investigation, it was found that CHDand CP +
CHD patients had lower cholesterol levels compared to CP
individuals and controls. It was attributed to the fact that
these individuals were on cholesterol-lowering therapy.
HDL has an atheroprotective effect that is mediated by
reverse cholesterol transport. This study found that
patients who had both chronic periodontitis and Coronary
Heart Disease (CHD) consistently exhibited lower levels of
High-Density Lipoprotein(HDL), which was consistent with
the well-established association between reduced HDL
and increased cardiovascular risk. The decrease in HDL
levels can be ascribed to the persistentinflammatory state
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present in both disorders, which was recognized to
adversely affect lipid metabolism. Thisresult highlights the
possible influence of systemic inflammation in worsening
lipid abnormalities, hence contributing to the
advancement of cardiovascular disease in these
individuals. The highest median values for parameters PD
and CAL were recorded in individuals having combined
disease(CP + CHD). 23.Gupta S et al., conducted a study on
periostin levels to evaluate the correlation between CHD
and persistent periodontal disease [23]. They found out
that the highest mean values were found in the group CHD-
CP for periodontal parameters.Furthermore, these
findings were by the literature documented by Kumar KR et
al., which demonstrated the highest mean values for PD
and CAL in CP + CHD patients [25]. Clinical periodontal
parametersand lipid profiles have substantial correlations,
highlighting the complicated link between systemic
inflammation, lipid metabolism, and periodontal health.
Inflammatory markers, such as CRP, were negatively
correlated with total cholesterol, LDL, HDL, and tooth
count, while positive correlations were found for probing
depth, CAL, BoP, and Pl score (p<0.01). This suggested that
inflammation may autonomously affect periodontal and
cardiovascularhealth. These findingswere aligned with the
literature reported by Kumar KR et al [24, 25]. However,
total cholesterol and LDL were positively associated with
periodontal parameters, including tooth count,
demonstratinga complexrelationship between lipid status
and oral health. According to research by Katz J et al.,
males suffering from periodontitis had far greater levels of
LDL and total cholesterol in their blood compared to those
with healthy periodontal tissue or gingivitis[ 26, 27]. One of
the study's key drawbacks was its limited sample size,
which may limit the findings' applicability to a larger
population. A limited sample size can reduce statistical
power, making it difficult to identify subtle but clinically
significant variations between groups. Another restriction
was the potential bias imposed by the exclusion criteria,
which were particularly relevant to lifestyle factors such as
smoking, alcohol consumption, and poor eating habits.
While these eliminations were essential to control for
confounding variables, they may limit the study's
application to real-world groups that exhibit such
behaviours. By omitting people with these lifestyle
characteristics, the study may not accurately represent
the average periodontitis patient group, which frequently
has complicated connections between oral health,
lifestyle, and cardiovascular disease. This may result in an
underestimation of the cumulative influence of these
factors on interest-related outcomes. The clinical
implications of the correlation between dyslipidemia, C-
Reactive Protein (CRP), Coronary Heart Disease (CHD), and
Chronic Periodontitis (CP) were significant. CP patients
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may be atanincreasedrisk for cardiovasculareventsdue to
high levels of CRP and dyslipidemia, which were
established risk factors for CHD. Additionally, the results
indicate that specific measures, such as lipid-lowering
compounds or anti-inflammatory therapies, may be
beneficial for CP patients in reducing cardiovascular
morbidity.

CONCLUSIONS

There was a complex relationship between dyslipidemia,
inflammation, and periodontal health, as evidenced by the
strong correlations between systemic indicators of
inflammation, lipid profiles, and periodontal parameters.
The potentially detrimentalimpact of inflammation onboth
cardiovascular and periodontal diseases was underscored
by the negative associations between CRP and lipid levels
and the positive associations between CRP and
periodontal parameters. The role of inflammation in
modulating lipid metabolism and periodontal disease was
supported by these insights, necessitating additional
research to investigate such relationships and the
consequences for treatment strategies in both
cardiovascularand periodontal health.
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Medicinal plants as means of complementary and alternative medical practices. This study
examines the use of plant materials as a means of complementary and alternative medicine in
treating children's diseases (Diarrhea and Malaria) by nursing mothers in Bichi LGA. Objective:
To evaluate the use of plant materials by nursing mothers in treating diarrheal and Malaria
disease in Bichi LGA, to assess the percentage of nursing mothers that prefer using traditional
medicine alone and those that use traditional medicine with orthodox paediatric drugs, to
determine common plantsinuseandtheirsourcesusedinthe treatment of paediatric condition
like malaria and diarrhea. Methods: Three research questions were formulated and data was
collected using both focused group discussion and structured questionnaires. Based on the
analysis of the data, the following findings were discovered. Results: Ninety-eight (98%) of
Bichi's nursing mothers know Medicinal Plants. 74% of which utilize medicinal plants and 47%
use medicinal plants exclusively, while 26% use it in addition to orthodox medication. The
primary causes of this high medicinal plant use among these women were: socioeconomic
status (45%) of Nursing mothers were unemployed 30% of them lack a formal education) the
beliefs that medicinal plants were more effective than orthodox medicine and the availability or
easy accessibility of these plants. Conclusion: The sources of the plants used by these women
were 100% naturaland organic fromtheir farmland

INTRODUCTION

The use of Medicinal Plantsisaform of Complementary and
alternative medicine (the general word for a wide range of
treatments that originate from around the world and
employ several techniques. "Complementary" refers to a
non-mainstream approach that is used in addition to
conventional medicine, while "alternative" refers to a non-
mainstream practice that is utilized in place of
conventional medicine, according to the National Center
for Complementary and Integrative Health (NCCIH, 2020)
[1]. Globally, almost 80% of people use natural products; in
developing nations, that percentage jumps to 95% [2].
Furthermore, studies in Africa and other developing
countries have high use of medicinal plants with Nigeria

having 20-80% of the Population practicing it openly or the
other, and many of the medicinal plants were proven to
have some level of efficacy [3, 4]. Studies connected
women's use of medicinal plants as a way of
complementary and alternative medicine to their
perception of medicinal plants as a secure replacement for
conventional/orthodox medicine due to its cheapness and
availability and its use by Nursing Mothers to treat children
diseases had also been reported [5-8]. Other reasons
leading to the wide usage of medicinal plants by women
include lack of access to orthodox medical facilities,
cultural beliefs, and affordability. Diarrhea and malaria are
major childhood diseases in Africa, and Nigeria in general,
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and are usually treated using medicinal plants the world
over, particularly with herbs using different plants in
various form of concoction [9, 10]. The information
gathered from this study on the extent to which nursing
mothers in Bichi LGA are treating paediatric conditions
with complementary and alternative medicine (medicinal
plants) has the potential to improve knowledge of regional
healthcare practices, guide initiatives to increase
healthcare equity and access, strengthen safety and
efficacy considerations, ease integration with traditional
medicine, raise public awareness and education, and have
animpactonhealthcarelawsandregulation.

The purpose of this study was to evaluate the use of
complementary and alternative medicine in treating child
diseases(Diarrhea and Malaria) by nursing mothers in Bichi
LGA by answering the research question to, evaluate the
use of complementary and alternative medicine in treating
child diseases diarrhea and malaria by nursing mothers in
Bichi LGA. Assess the percentage of nursing mothers who
prefer using medicinal plants alone and those that use
medicinal plants with orthodox paediatric drugs in Bichi
LGA. Determine common medicinal plants in use, their
sources, and the method of preparation used in the
treatment of paediatric conditions like malaria and
diarrhealin Bichi LGA.

METHODS

Aninvestigative cross-sectional study design was used for
this study because it was a population-based survey that
investigated the use of medicinal plantsin treating malaria
and diarrhea among infants within a specified group of
people within the population which were nursing mothers.
All nursing mothers residing in Bichi LGA who attend
medical services at B.E.S.H, Badume PHC, or Bichi
Excellent Hospital were included while the excluded were
non-nursing mothers residing in Bichi LGA. A total of 300
nursing mothers, 170 from Bichi emirates specialist
Hospital, 80 from PHC Badume, and 50 from Excellence
Hospital Bichi were enrolled for these studies from the
different sample areas and simple random sampling was
used in selecting sample subjects for 12 weeks. The
qualitative sample was arrived at based on data saturation
of the Interview while the quantitative data of 300 was
arrived at by using Krejcie and Morgan's table of sample size
determination with a 95% confidence level with a 5%
margin of error. Data were collected through structured
questionnaires categorized into; 1-demographic
background; 2-the knowledge and use of complementary
and alternative medicine. The type of plant material used
for the treatment of infant diarrhea and malaria,
preparation, co-administration, and frequency of use. In
Sections three and four, research questions one and two
were discussed respectively. The questionnaires were
open-ended and the mothers who couldn't read, the
questions were discussed with them in the form of a group
discussion to have a better understanding of their views
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and medicinal plant use. SPSS version 25.0 was used to
analyze the quantitative data regarding demographic
parameters and the number of respondents with
knowledge of using plants for the treatment while the
saturation method was used for the qualitative data of the
method of preparation of the plants used for the treatment
of the diseases by nursing mothers and the results were
then displayed using straightforward proportions and
percentages. Ethical clearance and approval to conduct
this research were obtained from the Chief Medical
Director's office for Bichi Zone, ethical committee National
Open University of Nigeria(ETC/2024/04/NOU222077423),
and verbal consent from each participant and ethical
clearance from NOUN Ethics Department were also
obtainedforthisstudy.

RESULTS

Atotal of 300 nursing mothers were used for these studies
from 3 health facilities in Bichi LGA, the following were the
major findings: From these studies, 242(80.6%) of nursing
mothers in Bichi LGA happened to be Indigenes of Bichi
LGA whereas the other 58 (19.4%) were either settlers for
business or civil servants. About 205 (70%) of the nursing
mothers in Bbichi LGA have at least completed secondary
education while 95(30%) were either not educated or have
only completed primary school. In terms of number of
children, 49% of these nursing mothers have 3 or more
children. From these studies, it was discovered that 269
(88.7%), of nursing mothers in Bichi LGA were full-time
housewives(Table1).

Table 1: Quantitative Variable of Demographic Information of
Respondents(n=600)

Variables  B.E.S.H Bgf’;.'ge E:_‘Iies'r"?;ﬁe Perti%tage
Age

<20 Years 67 25 8 32.6%

21-35 Years 83 43 30 52.7%

36-55 Years 20 12 12 14.6%
>56 Years 0 0 0 0%

Tribe
Bichi LGA Indigene | 150 60 32 80.6%
‘J“SBtiFéﬁiS'LdérA‘\g L ) 20 18 19.4%
Marital Status

Married 155 72 42 88.7%
Single 0 0 0 0%
Widow 3 5 2 4.3%
Separated/Divorce 12 3 6 7%

Level of Education

Not Educated 12 20 5 12.3%
Primary School 20 25 8 17.6%
Secondary School 95 20 24 46%

Tertiary and Above 43 15 13 24.1%

Number of Children
12 [ 7 | 10 22 | 30.4%
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3-5 83 37 20 48.7%
>5 30 18 8 20.4%

From table 2 below, 298 (98%) of nursing mothers in Bichi
LGA have heard of medicinal plants, 207(68%) of them got
their information from family and friends especially their
mothers, grandmothers and aunts. Basically 223 (74%) of
nursing mothersin Bichi LGA have used medicinal plants to
treat paediatric diseases like malaria and diarrhea at least
once. In addition, 249(83%)of the women had moderate to
high satisfaction fromtheir use of medicinal plants on their
children with 143 (47%) nursing mothers in Bichi LGA said
when they use herbs (medicinal plants) to treat pediatric
disease they use it exclusively, they also recommend this
practice to other women. A total of 80(26%) of the nursing
mothers in Bichi LGA use complementary medicine with
orthodox medicine and also recommend this practice to
otherwomen.

Table 2: Quantitative Variable Showing Perceptionand Attitude of
Respondentsonuse of Medicinal Plants(n=600)

Variables B.E.S.H B:‘.:l:.?e Eﬁzzlpl:gie Perc(t:/:l)tage
Knowledge of Medicinal Plants
Yes 170 80 48 99%
No 0 0 2 2%
Source of Knowledge
Medical Professionals 28 8 8 15%
Family and Friends 122 55 30 69%
Religious Institutions 12 17 10 13%
Others (Please Specify)| 122 55 30 69%
Is Medicinal Plants Effective in Treating Malaria and Diarrhea
Yes 148 63 38 83%
No 22 17 12 18%

Have You Ever Used Medicinal Plants to Treat Your
Child's Diarrhea or Malaria

Yes 128 65 30 4%
No 52 15 20 26%

Do You Manage Your Children's Paediatric llinesses like Malaria or
Diarrheal only with Traditional Herbs?

Yes 80 40 23 47%
No 90 40 27 53%

Do You Treat Your Children for Malaria or Diarrheal Using
Complementary Medicine in Addition to Orthodox Medicines?

Yes 48 25 7 26%
No 122 55 43 T4%

Table 3 provided a summary of the major plants identified
by nursing mothers in Bichi LGA as treatments for
childhood diarrhea. Each plant is listed with its local name,
botanical name, part(s) of the plant used, preparation
method, and reported effectiveness. Additional columns
may include the source of the plant(e.qg., wild or cultivated),
administration method (e.g., oral, topical), and any noted
side effects or limitations reported by the mothers. This
qualitative data highlights the diversity and cultural
significance of plant-based remedies in managing
pediatricdiarrheawithinthe community.
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Table 3: Qualitative Variable of Major Plants Reported to be used
by NursingMothersto Treat Diarrhea

Percentage of
N(%)
Momor(dLigg\f)ea;)samina Cucurbitaceae | Garafuni 135(45%)
Mang(isfi;?ni;)dﬂ Anacardiaceae | Mangwaro 42 (14%)
Guiera(fggiegsa)lensis Combretaceae | Sabara 57(19%)
Guiera(gir;etg;xlensis Combretaceae | Sabara 42(14%)

Nursing mothersin Bichi commonly use these three plants
Detarium senegalense, Cassia occidentalis, and
Azadirachta indica for treating malaria in infants. The
preparation involves boiling the leaves to extract the juice,
which is used in a steam treatment with the mother and

infant, followed by bathing the baby in the herb infused
water(Table 4).

Table 4: Qualitative Variable Showing Major Plants used by
Nursing othersto Treat Malaria

Percentage of
. Vernacular Nursing Mothers
Plants Name Family Name Name Using the Plants
N (%)
Detarium o
senegalense Fabaceae Taura 68(22.6%)
Cassia . o
occidentalis Fabaceae Rai-Dore 83(27.3%)
Azadirachta indica Meliaceae | Dogon Yaro 122 (40%)

DISCUSSION

Out of the 300 nursing mothers that were utilized in these
investigations, 170 of the ladies were affiliated with
B.E.S.H., 80 with Badume Primary Health Facility, and the
remaining 50 with Bichi Excellence Hospital. 156 (52.7%) of
these womenwere underthe age of 35, whilejust 44(14.6 %)
were over the age of 36. 242 (80.6%) of these women were
Bichi LGA indigenes, and the remaining 58 (19.4%) were
either commercial settlers or civil servants. About 269
(88.7%)of the women were married, 21(7%) were separated
ordivorced, 10(4.3%)were widows, and none was single. Of
these women, 121(46%) had finished secondary school, 71
(24.1%) had either completed or were enrolled in university
education, and 53 (17.6%) had only completed basic school
or had no education at all. This was supported by other
studies where age, socioeconomic status, and level of
education have been linked to higher prevalence of
medicinal plants use [11, 12]. However, there was no link
between age and use of medicinal plants in this study. This
finding was similar to reports from other developing
countries where age had no relationship with medicinal
plants use [13]. Of these women, 89 (31%) had one or two
children, 196 (69%) had three or more this finding was in
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conformity with a 2023 study [14]. Of the 300 women
included in the study, 298(99%)admitted to knowing about
complementary and alternative medicine (medicinal
plants) this was in agreement with a work does in Sokoto
Nigeria, while 2 claimed to know nothing about it [15]. Of
these women, 207 (68%) obtained their information from
friends and family, primarily from their moms; 44 (15%)
obtained it from medical professionals; and 39 (13%)
obtained it from places of worship. Ten (4%) of the ladies
had unclear sources of information. Mangifera indica bark
(sassaken mangwaro) which was dried and boiled, the use
of which was also reported in kastina, Nigeria and
Zimbabwe [16-18]. Guiera senegalensis Leaves or Roots
(Ganyen sabara)also referred to by the study community as
"Sabara"in Hausa, was another plant that nursingwomenin
Bichi LGA primarily used during the study period. Another
study reported same in Sudan and Laboratory experiment
also confirmed [19, 20]. Momordica balsamina Leaves
(Ganyen Garafuni) also known as African Pumpkin or
Garafuni in Hausa. Earlier on, in-vitro studies have
demonstrateditsantidiarrheal properties by[21-23]. When
questioned about plants used as anti-malaria, Detarium
microcarpum known locally as "Taura" was brought up
during the focused group talks. This study complements of
its use in additional research findings on its activity [24,
25]. Cassia occidentalis Leaves (Ganyen Rai-Dore) also
referred to as Rai-Dore in Hausa, possesses potent anti-
malaria and anti-fever properties as reported by a study
and confirmed by another study. Azadirachtaindica Leaves
(Gayen Dogon Yaro) was discovered to be one of the widely
regarded Anti-malaria plant used in Bichi LG A. was
Azadirachta indica, commonly referred to as neem or
"Dogon Yaro"in Hausa. These findings were very similarto a
report of its use in Benue state Nigeria (north western and
south western part of Nigeria)andit'susedin North eastern
partof Nigeriaforthe treatment of enteric fever.

CONCLUSIONS

A study was conducted in Bichi LGA, Kano State Nigeria, it
was discovered that, 298 (98%) of Bichi's nursing mothers
had knowledge of medicinal plants, 223 (74%) of which
were using medicinal plants. It was discovered that the
common medicinal plants practicesand their sourcesused
in the treatment of paediatric condition like malaria and
diarrheal in Bichi LGA were 100% natural and organic,
medicinal plants from farmlands such as Garafuni
(Momordica balsamina), Raidore (Cassia occidentalis), or
wild bushes Sabara (Guiera senegalensis). Other medicinal
plants sources that these women use were found around
the house, such as Mango (Magifera indica) and
neem/dogon yaro (Azadirachta indica), but neither the
herbal nor medication processes used to make them were
optimal.
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Respiratory distress leads to neonatal morbidity and mortality. The premature rupture of
membranes before labor at less than 37 weeks. Objectives: To determine the frequency of
neonatal respiratory distress in newborns delivered with preterm premature rupture of
membranes. Methods: Cross-sectional study conducted in the Gynecology unit at Ayub
Teaching Hospital Abbottabad from 1-4-2018 to 1-9-2018. Sample size 244 was calculated using
WHO software by non-probability consecutive sampling using a convenience sampling
technique. Pregnant women with singleton pregnancy, gestation 34-36 weeks, parity 0-4 with
preterm rupture of membranes were included. After birth, an examination of the newborn for
features of respiratory distress was done by a neonatologist. Data were analyzed with SPSS
version 22.0. Mean + SD was presented for quantitative variables and frequency percentage was
computed for qualitative variableslike respiratory distress. Results: The meanage was 28.733 +
2.71, the mean gestationalage was 34.750 + 0.65and the mean parity was 1.028 £ 1.11. Respiratory
distress was observed in 40.2% of newborns. Stratification of Respiratory Distress concerning
maternal age, parity, and gestationdone. Thiswas87.9 % innewborns of women aged 18-27and
25.3% inwomenaged 28-35years. 43% of newborns developedrespiratory distress at gestation
less than 35 weeks and 20% at gestation more than 35 weeks. Conclusions: It was concluded
that the frequency of neonatal respiratory depression was 40% in newborns with premature
rupture of membranes. It was more common in younger ages and at less than 35 weeks of
gestation.

INTRODUCTION

Respiratory depression is a major devastating and
challenging problem in premature newborns. A significant
number of newborns are admitted to NICU with respiratory
distress [1]. According to every Newborn Action Plan
(ENAP), complications associated with preterm birth
contribute to a significant number of neonatal deaths
which need to be addressed promptly [2]. Respiratory
distress syndrome (RDS) contributes to 45 % of neonatal
deaths in premature newborns in low and middle-income
countries[3]. Several obstetrical risk factors are identified
for this morbidity which include prematurity, meconium-
stained liquor, operative delivery, gestational diabetes,
pre-labour rupture of membranes, or neonatal congenital
lunganomalies[4]. Other factorslike antepartum bleeding,
parity, antenatal steroid use and Appearance, Pulse,

Grimace, Activity, and Respiration (APGAR) score at birth
are predictors of neonatal respiratory depression. Many
fetal pulmonary congenital malformations like
tracheoesophageal fistula, bronchopulmonary dysplasia,
bronchogenic cysts lung parenchymal diseases, or
pulmonary hypoplasia also contribute to respiratory
diseases and undiagnosed respiratory depression in
preterm infants [5]. The term PPROM is defined as
premature rupture of amniotic membranes leading to per
vaginal leaking of liquor before labour at gestationless than
37 completed weeks [6]. It is the ultimate cause of
pulmonary depression in the majority of premature births
leading toincreased mortality. The management of PPROM
is challenging for obstetricians concerning sepsis
prevention and in-utero referral. The WHO recommends
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the use of corticosteroids for fetal lung maturity for women
at risk of preterm labour. Other strategies like Kangroo
mother care and enhancing training and skill in newborn
resuscitation can also reduce the burden of the problem
[7]. Sims demonstrated frequency of respiratory distress
in39% of newborns with rupture of membranesatlessthan
35weeks of gestation[8]. Diribaet al., reported respiratory
distress in 49% of neonates born with ruptured
membranes [9]. Neonatal pulmonary depression can end
up with serious respiratory compromise cardiac sequel
and neonatal demise. It not only contributes to the
sufferings of neonates but puts an economic expenditure
burden on health provider services in low- and middle-
income countries (LMIC) like Pakistan. Very few studies
were availableinthelocal population.

This study aimed to determine the frequency of respiratory
distress in premature neonates born with ruptured
membranes. This will help obstetricians and pediatricians
to plan structured evaluation and early management of
respiratory distressassociated with PPROM.

METHODS

This cross-sectional study was carried out in the obstetrics
and gynecology unit of Ayub Teaching Hospital,
Abbottabad from 1-4-2018 to 1-9-2018. The sample size was
244, calculated using WHO software for sample size
calculations with the following assumptions: Confidence
level=95% and anticipated proportion of respiratory
distress=2.6% [9]. Absolute precisions=2% by non-
probability consecutive sampling using a connivance
sampling technique. Pregnant women 18-35 years old with
singleton pregnancy on ultrasound and gestational age 34-
36 weeks by Last Menstrual Period (LMP), parity 0-4, and
preterm premature rupture of membraneswereincludedin
the study. Preterm premature rupture of membranes was
diagnosed when the following conditions were observed at
the period of gestation less than 37 weeks of pregnancy. (1)
Amniotic fluid leaking from the vagina observed as soaking
seenon padorclothes.(2)A speculum examination reveals
liquor pooling in the upper vagina or trickling through the
cervical canal which will further increase by coughing or
straining (Valsalva manoeuvres). Women with meconium
aspiration syndrome (Infant's chest X-ray show
asymmetric, patchy pulmonary opacities with pleural
effusions), antepartumhemorrhage, and history of ABO/Rh
hemolytic disease on medical record were excluded from
the study. After ethical approval(letter no CPSP/REU/OBG-
2016-010-7988), patients fulfilling the inclusion criteria
were recruited from the indoor department. Basic
demographics like age, parity, gestational age, etc. were
recorded and Informed consent was taken. After delivery
complete clinical examination of the newborn for the
features suggestive of respiratory depression was done by
an expert neonatologist. Respiratory distress was
diagnosed as an infant showing all of the following:
Tachypnea defined as a respiratory rate greater than 60
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breaths per minute, nasal flaring, and chest grunting by
physical examination. Respiratory distress data were
entered on specially designed proforma. Data analysis was
done with SPSS version 22.0. Mean + SD was presented for
quantitative variables like age, gestational age, and parity.
Frequency and percentage were computed for qualitative
variables like respiratory distress. Effect modifiers like
age, gestational age, and parity were controlled by
stratification. Post-stratification chi-square test was
applied and p-value <0.05 was considered statistically
significant.

RESULTS

The mean age of patients was 28.733 + 2.71, with a mean
period of gestation of 34.750 + 0.65 weeks and a mean
parity of 1.028+1.11(Table1).

Table1: Mean +SD of Age, Gestational Age, and parity(n=244)

Demographic Variables Mean +S.D
Age (Days) 28.733+2.71
Gestational Age (Weeks) 34.750 £ 0.65
Parity 1.028 £1.11

Respiratory distress was observed in 40.2% of newborns
(Table2).
Table 2: Frequency, %Age of Patients with Respiratory Distress

Respiratory Distress Frequency Percentage

Yes 98(40.2%)
No 146(59.8%)
Total 244(100%)

Stratification of Respiratory Distress concerning maternal
age indicated that 87.9% of women between the age group
18- 27 and 25.3% of women between the age group 28-35
years old newborns developed respiratory distress. (p-
value significant)(Table 3).

Table 3: Stratification of Respiratory Distress with Age

Respiratory Distress

Age (Years) Yes( Frequency %) No( Frequency %) p-value
18-27 51(87.9%) 7(12.1%)
28-35 47(25.3%) 139(74.7%) 0.000
Total 98(40.2%) 146(59.8%)

Gestational age less than 34-35 weeks was associated with
respiratory distress of 43% while gestation of more than 35
weeks was associated with respiratory distress of 20%
(Table 4).

Table 4: Stratification of Respiratory Distress Concerning
Gestational Age

Variables Respiratory Distress
Gestational o o p-value
Age (weeks) Yes ( Frequency %) No( Frequency % )
Less than 34-35 92(43%) 122 (57%)
>35 6(20%) 24(80%) 0.016
Total 98(40.2%) 146(59.8%)

Maternal Parity of 0-2 and 3-4 was associated with 41% and
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35.95% respiratory distress in newborns respectively
(Tableb).
Table5: Stratification of Respiratory Distress Concerning Parity

Respiratory Distress

Parity Yes( Frequency %) No( Frequency %) p-value
0-2 84(41%) 121(59%)
3-4 14(35.9%) 25(64.1%) 0.553
Total 98(40.2%) 146(59.8%)

DISCUSSION

Respiratory depression is one of the major causes of
neonatal death worldwide. Prematurity is a major
contributing factor. The overall prevalence of preterm
labour with ruptured membranes occurs in 7-10% of births
[10]. The frequency of respiratory depression has an
inverse association with gestational age [11]. The current
study was carried out in a tertiary care facility situated in a
remote area of the province of KPK Pakistan. The
frequency of respiratory distress was found to be 40.2% in
newborns of mothers with preterm ruptured membranes.
This higher frequency correlates well with a study
conducted by Niestuchowska-Hoxha et al., who reported
52.29% of RDS in PPROM cases [12]. Another study
conducted by Aslamzaietal., in Kabul Afghanistanreported
52% respiratory distress in premature newborns. In their
study, the highest rates were observed in very premature
and low birthweight babies [13]. This high prevalence of
respiratory depression in premature newborns well
explainsthe burden of disease across the world particularly
in LMIC and emphasizes the significance of addressing risk
factors leading to this morbidity. In our study, the
frequency of respiratory depression was more common in
pregnant women between the age of 18-27 years (87.9%)
whileitwaslesscommonly observedinthe age group 28-35
years(25.3%). This shows that younger women particularly
with teenage pregnancies are more at risk of developing
PPROM and the birth of newborns with higher percentages
of respiratory depression. However, a study conducted by
Bibi et al., in Abbottabad categorized the women in 18-23
years and 24-29 years' age groups for acute and chronic
respiratory disease in pregnancies with preterm rupture of
membranes and found more acute and chronic conditions
in the age group 24-29 years. Very few studies in the
literature address maternal age as a risk factor for PPROM
because they pair PPROM cases with age-match controls
[14]. Our results indicate that neonatal respiratory
depression was more frequent at the gestational age of
less than 35 weeks (43 %) than at gestation of more than 35
weeks (20%). The better respiratory function and
secretions of alveolar surfactants after 34 weeks of
gestation are well documented and a known prognostic
factor. The study conducted by Wang L in China compared
respiratory depression at various gestation and found that
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newborns at lesser than 34 weeks' gestational age are in
increased demand for surfactants [15]. Another research
conducted by Lemyre et al., found similar results in very
preterm newborns [16]. Maternal parity and neonatal
respiratory depression share an association. In our study,
the frequency of neonatal respiratory depression was
more commonly observed in pregnant women having a
parity of 0-2 (41%) as compared to a parity of 3-4 (35%).
These results are comparable to other studies that show
that PPROM is more common in prim gravidas or those
having previous miscarriages [17, 18]. The assessment of
respiratory depression could vary based on observer,
equipment, and definition criteria [19, 20]. These
limitations were part of our study. The confounding factors
like maternal infections, antenatal corticosteroid use, and
mode of delivery can impact respiratory outcomes. It is
challenging to control all these variables. Increasing the
sample size, conducting a study across multiple tertiary
care hospitals, controlling confounding factors, includinga
control group, and extending follow-up beyond the
neonatal period can provide a more comprehensive view of
the study.

CONCLUSIONS

It was concluded that a significant proportion of
respiratory depression occurs in neonates born with
preterm premature membrane rupture. It was 40% in a
current research study, more commonly seen in younger
ages(18-27years)and atless than 35 weeks of gestation.
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Non-smoker and tobacco smoker also have different inflammatory and proteolytic effects in
thelungin experimental studies. Objectives: To compare the clinical, investigational profile and
inflammatory markers e.g. ESR, CRP, Fibrinogen, IL-5 and IL-6 between smoker and non-
smoker COPD patients.2. To compare the CAT score, mMRC score and various spirometry
parameters between smoker and non-smoker COPD patients3. To calculate the diagnostic
performance, sensitivity and specificity of inflammatory markers e.g. ESR, CRP, Fibrinogen, IL-
5and IL-6 between smoker and non-smoker COPD patients. Methods: In this cross-sectional
study 80 subjects between age group of 40 to 65 years participated. This study included
category A, Band C patients of COPD included and category D of COPD patients were excluded
and those who were exposed to occupational exposure to smoke. Serum levels of inflammatory
markers including ESR, CRP, IL-5, IL-8, and Fibrinogen measured. Results: This study showed
that there was statistically significant difference in ESR, CRP and fibrinogen levels between
smoker and non-smoker COPD. There was also significant statistical difference between
smokerand non-smoker COPD with respect to gender, old TB, haemoglobin, and the spirometry
parameters. Conclusions: Therefore, this phenotypical categorization of patients with COPD
may result in better understanding of the varied pathophysiology and help as screening tool for
diagnosis of non-smoker COPD patients. ESR, CRP and fibrinogen may be used as a screening
toolbetweensmokerand non-smoker COPD patients, forafocused approachtotreatment.

INTRODUCTION

As per the GOLD guidelines, COPD is a preventable, and
treatable disease. Airflow limitation whichis characteristic
feature in COPD, is not fully reversible [1]. This airflow
limitation is progressive and associated with an abnormal
inflammatory response of the lungs to noxious particles
and gases. Currently, COPD becomes the public health
challenge as mortality related to COPD is on number 4thin
the world [2]. Tobacco smoking in past or current is most
important risk factor for COPD development. However, not
all patients with COPD have a history of smoking. As per
available literature 10% to 12% of individuals with COPD
have never smoked and only 50 % worldwide COPD cases

are related to smoking [3, 4]. This suggests that other
environmental factors are also involved, including biomass
fuel exposure (outdoor and indoor air pollution),
occupational hazards, passive smoking and smoking in
mother during early pregnancy, childhood respiratory
infections [5, 6]. OPD is a complex chronic disease,
involving several types of inflammatory cells and variety of
inflammatory mediators. Its pathogenesis entails complex
interactions among multiple factors, including oxidative
stress, extracellular matrix destruction, alterations of cell
growth and repair, cellular apoptosis on exposure to air
pollutants including tobacco smoke [7]. IL-1 is mainly
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produced by the airway epithelium and macrophages, and
it is released along with IL-6, IL-8 and TNFa. It causes
neutrophilia, macrophage activation and responses by T
cells[8,9]. Various clinical studies reported elevated levels
of inflammatory cytokines in respiratory tract and/or
peripheral blood of COPD patientsin comparison to healthy
controls[10,11]. The majorinflammatory cellin the process
is the neutrophil. It has been seen that number of
neutrophils in small airways is related to severity of COPD
[12]. The number of circulating leukocytes, together with
blood levels of markers of systemic inflammation like CRP,
IL-6, TNF-alpha and fibrinogen, is regarded as an
associated with lung function impairment over time [13].
The number of macrophagesisincreased in the Airways in
COPD and these cells seem to be of direct importance of
development of emphysema. Eosinophils as a marker of
airway inflammation have attracted someinterestin COPD.
There are studies indicating the number of sputum
eosinophils increases in COPD in association with acute
exacerbations [14]. Only a few studies have been done
globally as well as in India, which have attempted to
evaluate and compare the clinical, inflammatory marker's
patternsbetweensmokerand non-smoker COPD patients.
Therefore, it was planned to do this study to demonstrate
any significant difference in systemic inflammatory
biomarkerlevels betweensmokerand non-smoker COPD.

METHODS

This cross-sectional observational study was conducted
from January 2021 to April 2022 at University College of
Medical Sciences and GTB Hospital, New Delhi. 80 subjects
were included in this study. Sample size of current study
was calculated by RinconMetal., in 2017t a=5% and power
= 80% [10]. This study included category A, B and C
patients of COPD between ages of 40 to 65 years. We
excluded patients of category D of COPD and those who
were exposed to occupational exposure to smoke and
patientswith recent episode of febrileiliness, autoimmune
disorders and taking systemic corticosteroids were also
excluded from study. Institutional Ethics Committee-
Human Research (IEC-HR) of University College of Medical
Sciences, University of Delhi, India, Reference number of
ethics committee - IECHR /2020/PG/46/46 had given
ethical clearance and written informed consent was taken
from each study subject. Complete history and
examination were done for each patient. Basic routine
sampling of each patient was done by taking venous blood
sample.10 mL of peripheral venous blood was collected in
all patients. 2 mL of blood was collected in plain vacutainer
for biochemical investigations like LFT, KFT. 4 mL of blood
was collected in plain vacutainer for inflammatory
biomarkers(IL-5, IL-6, CRP). 2 mL of blood was collected in
EDTA vacutainer forhemogramand ESR. 2 mL of blood was
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collected in Sodium citrate vacutainer for plasma
Fibrinogen. ESR was estimated using Westergren principle
in a ROLLER 20LC Autoanalyzer (ALIFAX, ITALY). CRP was
estimated using RANDOX RX Imola Autoanalyzer,
(RANDOX, UK) using company reagent packs. Serum |L-6
was estimated using commercially available IL-6 ELISA kit
(Diaclone, France) following manufacturer's protocol.
Serum IL-5was estimated using commercially available IL-
5 ELISA kit (FineTest, China) following manufacturer's
protocol. Plasma fibrinogen was estimated using
commercially available Fibrinogen ELISA kit (FineTest,
China) following manufacturer's protocol. Flow Sensing
Spirometer was used to assess PFT on basis of FEV1, FEV1
as percent predicted, FVC, FVC as percent predicted,
FEV1/FVC. Biochemical investigations like Hemogram,
LFT, KFT and inflammatory markers ESR, CRP, Fibrinogen,
IL-5 and IL-6 levels were measured. PFT, CAT (COPD
Assessment test) score and mMRC (Modified Medical
Research Council (MMRC)) score were also assessed and
compared in between smoker and non-smoker COPD
patients. Data were analysed using SPSS version 20.0
software. For comparing the clinical and investigational
profile and inflammatory markers, unpaired t-
test/Wilcoxon-Mann-Whitney U test was used, depending
upon the nature of the data. All tests were two tailed. P-
value of <0.05 was statistically significant. ROC curve was
used to measure diagnostic performance, sensitivity and
specificity of eachinflammatory marker.

RESULTS

In current study (Table 1) mean age of the patients was
56.69 + 6.78 years. The mean age of patients categorized
under smoker COPD was 57.58 + 6.53 years, while in other
non-smoker COPD groupitwas55.80+7.00years. Of the 40
patients categorized under smoker COPD, 38 (95%) were
male and 2(5%)were female. While 28(70%) of the patients
categorized under non-smoker COPD were male and 12
(30%)were female. Significant difference between the two
groups in terms of distribution of Gender (p = 0.003) was
observed. Out of all the comorbidities, the association
between the two groups in terms of distribution of Old TB
was significant (p = <0.001). Out of the routine blood
investigations, there was significant difference between
the two groups in terms of haemoglobin level (mg %) (p =
0.031), with the mean haemoglobin(mg %) being highest in
the smoker COPD group. In the inflammatory markers p-
value were significant for ESR, CRP and Fibrinogen.
Difference between groups for IL5 and IL-6 were not
significant.
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Table 1: Distribution of Age, Comorbidity, Routine Investigations
and Inflammatory Biomarkers

Gender Smokers COPD Non-Smokers COPD p-
Mean+SD/N(%) Mean+SD /N (%) Value
Male 38(95.0%) 28(70.0%)
0.003
Female 2(5.0%) 12(30.0%)
Mean Age 57.58(6.53%) 55.80(7.00%) 0.215
Comorbidity Present Absent
HTN 6(7.5%) 74(92.5%)
T2DM 9(11.2%) 71(88.8%)
Thyroid Disease 2(2.5%) 78(97.5%)
CAD 5(6.2%) 75(93.8%) -
CVA 3(3.8%) 77(96.2%)
CKD 4(5.0%) 76(95.0%)
OldTB 25(31.2%) 55(68.8%)
Asthma 2(2.5%) 78(97.5%)
Investigations p-Value
He?”rﬁglz)b'” 12.40+2.03 11.30 +2.43 0.031
TLC(mL) 8142.75+2972.73 | 8577.25£3090.02 | 0.427
Platelets 230395.00 229800.00 0.945
Counts(mL) +89757.88 +71762.50
%?)Su'gf{’;“)' 4104235 3.4241.74 0.240
Absolute
Eosinophil 335.58 + 203.82 298.58+188.95 | 0.303
Count(mL)
%iﬂt;f(‘i/?')' 69.00 + 6.62 66.95 + 7.08 0.138
Absolute
Neutrophil 5790.65+ 2483.31 | 5875.68+2646.40 | 0.866
Count(mL)
Urea(mg/dL) 43.38+18.28 44.67+22.99 0.950
C{fqzt/'gtr;e 0.98+0.66 114 +1.26 0.706
TOt(ariq%'/'c',rt’)b'” 0.94+0.33 0.94+0.56 0.395
Direct Bilirubin 0.41+0.25 0.42+0.31 0.911
(mg/dL)
SGOT (U/L) 68.03 + 95.95 50.23 + 33.43 0.450
SGPT (U/L) 48.27+728.32 4483 + 25.60 0.433
ALP(IU/L) 90.35 £ 26.28 87.03+19.93 0.513
Inflammatory Biomarkers p-Value
ESR (mm/Hr) 24.50+7.04 19.10 + 7.09 0.001
CRP(mg/L) 43.76 + 24.62 28.31£27.22 <0.001
F'(T(';/‘[‘T’ES” 349.61+126.53 416.85 + 88.06 0.006
II-5 (pg/mL) 50.60 + 35.95 50.67 +31.04 0.847
I1-6 (pg/mL) 56.23 +50.38 40.07 + 34.99 0.204

The mean of ESR in smoker COPD group was 24.50 + 7.04)
and non-smoker COPD group was 19.10 +7.09). Between the
2 groups in terms of ESR p- value was 0.001 which was
statistically significant, with the median ESR being highest
in the smoker COPD group. The area under the ROC curve
(AUROC)for ESR showing smoker versus non-smoker COPD
was 0.723 (95% Cl: 0.609 - 0.836), thus explaining fair
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diagnostic performance and this difference was
statistically significant (p = 0.001). At a cut-off of ESR
(mm/Hr) 218, it predicts smoker COPD with a sensitivity of
85%,andaspecificity of 50%.
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Figure 1: ROC Curve Analysis Depicting Diagnostic Performance
of ESR(mm/Hr)in Predicting Smoker versus Non-Smoker COPD
CRP: The mean of CRP in smoker COPD group was 43.76 (+
24.62) and in non-smoker COPD group was 28.31 + 27.22);
this difference in CRP was significant. Median CRP being
highest in the smoker COPD group. The areaunder the ROC
curve (AUROC) for CRP predicting smoker versus non-
smoker COPD was 0.762 (95% Cl: 0.649 - 0.876), thus
demonstrating fair diagnostic performance. Difference
between two groups for CRP was statistically significant
(p0.001). At a cut-off of CRP (mg/L) >24.3, it predicts
patients with smoker COPD with a sensitivity of 0%, and a
specificity of 67.5%.
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Figure 2: ROC Curve Analysis Depicting Diagnostic Performance
of CRP(mg/L)in Predicting Smoker versus Non-Smoker COPD

The mean fibrinogen (ng/mL) were 349.61 + 126.53 and
416.85 + 88.06 in smoker and non-smoker COPD groups
respectively; p - value between groups were significant( p=
0.006). The area under the ROC curve (AUROC) for
Fibrinogen predicting smoker versus non-smoker COPD
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was 0.68 (95% Cl: 0.559 - 0.801), hence depicting poor
diagnostic performance. Difference between two groups
were statistically significant (p = 0.008). At a cut-off of
fibrinogen (ng/mL) <396, it predicts patients with smoker
COPDwithasensitivity of 62.5%, and aspecificity of 72.5%.
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Figure 3: ROC Curve Analysis Showing Diagnostic Performance of

Fibrinogen (ng/mL) in Predicting Smoker versus Non-Smoker
COPD

The mean of lI-5(pg/mL)in smoker COPD group was 50.60 +
35.95, in nonsmoker COPD group was 50.67 (+ 31.04). The
AUROC for 1I-56 (pg/mL) predicting smoker versus non-
smoker was 0.513 (95% Cl: 0.382 - 0.643), hence its
diagnostic value was not good. It was not statistically
significant (p = 0.847). At a cut-off of 1I-56 (pg/mL) =50, it
predicts smoker COPD with a sensitivity of 62%, and a
specificity of 60%. The mean of II-6 (pg/mL) in smoker
COPDgroupwas56.23(+50.38),in non-smoker COPD group
was 40.07 (+ 34.99). AURQOC for II-6 predicting smoker
versus non-smoker COPD was 0.583 (95% Cl: 0.455 - 0.71),
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| FEV/FVC 57.03+12.88 | 0012 |

In table 3 variables between three sub-groups of COPD
according to Refined ABCD Assessment Tool was
described. The mean of mMRC Score was 1.20 + 0.91 and
1.20 + 0.82 in smoker COPD versus non-smoker COPD
respectively. However, this difference between groups
were not significant.(p =0.946) Out of the patients under
smoker COPD, 22.5% had mMRC-0, 45.0% had mMRC-1,
22.5% had mMRC-2 and 10% had mMRC-3. Out of patients
under non-smoker COPD, 20.0% had mMRC-0, 48.8% had
mMRC-1, 22.5% had mMRC-2 and 8.8% had mMRC-3. The
mean of CAT score in smoker COPD group was 18.00(+ 8.48)
non-smoker COPD group was 18.65 (+ 6.76). There was no
significant difference between the groups in terms of total
CAT score, orinanyindividual component of CAT score. Out
of allthe patientsrecruited for the study, it was found that 9
patients belonged to category A (6 in smoker COPD, 3 in
non-smoker COPD), 66 patients belonged to category B(30
in smoker COPD, 36 in non-smoker COPD), and 5 patients
belonged to category C subgroup (4 in smoker COPD, 1in
non-smoker COPD), according to the Refined ABCD
Assessment Tool. Category D patients were not included in
this study. The parameters which had significant
difference (p-value<0.05) between various subgroups of
COPD were Eosinophil Count (%), mMRC Score, CAT Score:
Cough, CAT Score: Phlegm, CAT Score: Chest Tightness,
CAT Score: Breathlessness, CAT Score: Activities, CAT
Score: Confidence, CAT Score: Energy, CAT Score: Total,
FEV1 (%), FVC (Litre), FVC (%), FEV1/FVC. Rest other
parameterswere not statistically significant.

Table 2 : Comparison of Parameters with significant difference
between three Sub-groups of COPD according to Refined ABCD
Assessment Tool

| 62.91:9.37 |

thus diagnostic performance of |I-6 was not good. . ,ﬁ:ﬁ,‘;”;’g‘{,‘} 32:,9:2{)3 ﬁ::?,g:%i p-
Difference between groups were statistically not Variables  Frequency ~ Frequency  Frequency  Value
significant (p = 0.204). At a cut-off of II-6 (pg/mL)>47.69, it (%) ) (%)
predicts smoker COPD with a sensitivity of 50%, and a Eoggnuon’ih” 2.78+1.92 4.00+2.05 2.40+2.19 | 0.045
specificity of 75%. —URC
Table 2 below depicted the mean of various spirometric Score 0.56+0.53 1.53+£0.87 | 0.60+0.55 | 0.008
test parameters among patients under smoker COPD and mMRC Score 0.122
non-smoker COPD. There was significant difference 0 4(44.4%) 10(15.2%) 2(40.0%)
between the two groups regarding all the spirometric test 1 5(55.6%) 31(47.0%) 3(60.0%)
parameters, with all the parameters being greater in the 2 0(0.0%) 18(27.3%) 0(0.0%) -
patients categorized under smoker COPD group. 3 0(0.0%) 7(10.6%) 0(0.0%)
Table 2: Comparison of Mean of Spirometric Parameters between 4 0(0.0%) 0(0.0%) 0(0.0%)
SmomrandNonsmkePD — e | 078+0.83 | 2984148 | 2402055 | <0.001
. moker on-smoker

Yariables  {Mean +5D) ik el P CATScore: | 100+0.87 | 2.88+157 | 160152 | 0.002

FEV, (Liter) 175+ 0.62 1.3140.52 0.001 gm

FEV,(%) 67.80 +16.24 57.25 +18.33 0.010 CAEhS;SOtre: 894117 . 1402089 | 0.002

FVC(Liter) 3.60+0.71 3.09+0.67 0.001 Tightness R T T ’

FVC(%) 106.60 + 15.06 98.70+15.93 0.0019
(@ TORN bk iviiih e dcpoielips s 109
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CAT Score:
Breath 1.56 +1.24 3.08 +1.62 1.40+1.62 0.005
lessness
CAT Score:
Activities 1.00+0.87 2.45+1.38 0.80+0.84 0.012
CAT Score:
Confidence 0.78 +1.09 2.03+1.40 1.00+0.71 0.012
CAT Score:
Energy 0.78+0.83 1.92 +1.44 0.40+0.55 0.004
CATScore: | gg7+150 | 20.30+6.90 | 9.60+0.55 | <0.001
otal
FEV,(%) 73.00+£19.33 60.59+17.05 | 69.20+23.88 | 0.044
FVC (Liter) 3.82 +0.56 3.25+0.71 3.65+0.94 0.042
FVC (%) 113.56 +13.45 | 100.59+£15.38 | 110.20+19.56 | 0.041
FEV/
FVC (%) 63.53 £13.91 59.38 +£11.09 61.24+15.00 | 0.043

DISCUSSION

Multiple studies have beendone in the past to compare the
phenotypicdifferenceaswellasthe systemicinflammation
profile between the patients of smoker and non-smoker
COPD. One such study was done by Rincon M et al. in 2017,
significant difference was not observed between the two
groups for age, body mass index, dyspnea, or oxygen
saturation. Pulmonary function tests were also similar in
both groups. Almost all inflammatory biomarkers were
significantly higher in both COPD groups than in controls.
Differences between tobacco COPD and biomass COPD
were only significant in IL-6, IL-8 and IL-5, which were
higher in the former group [10]. This was in contrary to this
study, which established a significant difference between
the two groups regarding ESR, CRP level and fibrinogen
level. However, there was no significant statistical
difference in terms of IL-5 and IL-6 in this study. Similar to
this observations Garth J et al., in 2024 from Lucknow
(India) reported that males predominated in S-COPD
(80.3%), while females predominated in NS-COPD(60.54%)
because of more biomass fuel exposure in females during
cooking. They also found 19% of non-smokers had TB.
Contrary to this, we found 68.8% old TB cases in
Nonsmoker group. This might be because in this hospital
we get more patients fromvarious states[15]. Pandey AK et
al., in 2020 observed higher levels of IL-8 and TNF-a in
patients with COPD and higher smoking rate in the COPD
group was considered to have contributed to these
findings [16]. In another study by Yazici O et al., in 2020, it
was concluded that the mean age of the non-smoker COPD
(NS-COPD) subjects was significantly less. The smoker
COPD(S-COPD)patients were allmale; whereas 53% of NS-
COPD were male and 47% were female. NS-COPD subjects
hadlower FVC values than S-COPD, but no differences were
observed for other spirometric parameters. NS-COPD
subjects had similar CAT score to S-COPD subjects.
Further, NS-COPD subjects had significantly greater serum
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CRP levels than healthy subjects and no difference from S-
COPD subjects. Also, S-COPD subjects had higher blood
hemoglobin, RBC counts, PCV and MCV compared to NS-
COPD subjects [17]. This was in part similar to this study,
where it was shown that smoker COPD patients were
predominantly males, had higher hemoglobin, greater
spirometric parameters. While, on the contrary, we had
established significant difference in CRP levels between
the two groups. Studied by Salvi SS et al., in 2020 on an
Egyptian population, they estimated IL-6 levels and
correlated with severity and frequency of COPD. They
observed that decrease in smoking index will associate the
increased in IL-6 levels, this negative correlation was
significant. But this was contrary to this study results.
Moreover, they found significant positive correlation with
between the level of IL-6 and each CAT score and MMRC
among cases with COPD [18]. Reported by Huhang H that
levels of IL-6 was a better predictor of the frequency of
acute exacerbation of COPD rather than in stable COPD
cases; hence in this study we could not find significant
difference betweenthese groupsastheywere stable cases
as we have excluded Group D patients [19]. IL-5 was a
homodimer cytokine involved in eosinophil differentiation,
recruitment, maturation, activation and degranulation.
Stated by Narendra DK et al., that airway eosinophilia has
been shown to predict an increased risk of exacerbations
and lung tissue and airway remodelling as well as an
increased expression of interleukin (IL)-5. In current study
differences between eosinophil level and IL-5 were not
significant, this might be due to only stable COPD cases
were taken in this study [20]. Strengths of this study was
that it has a good sample size of 80 patients thus giving a
more accurate prediction of prevalence and association of
smoking withinflammatory biomarkers.This study also had
certain limitations. Patients were from single center only.
So, the results of this study cannot be applied to a larger
population or to a different geographical region. In current
study healthy controls were not enrolled; so unable to know
the baseline values of studied inflammatory markers in
healthy controlgroup.

CONCLUSIONS

This study found significant difference between smoker
versus nonsmoker COPD patients, hence these
inflammatory biomarkers can be used as a screening tool
between smoker and non-smoker COPD patients, for a
more focused approach to treatment. This also
recommended large multi-centric studies to identify cut
off for inflammatory biomarkers for bedside screening of
non-smoker COPD patients.
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Chemical, biological, radiological and nuclear-related disasters have become increasingly
common all around the world. Objectives: To assess the knowledge and preparedness
regarding chemical, biological, radiological and nuclear Warfare among Doctors and Medical
students at Combined Military Hospital Lahore Medical College. Methods: In this descriptive
cross-sectional study, 311 respondents participated from November 2022 to May 2023. Non-
probability convenience sampling technique was used. Data were analyzed on SPSS version
26.0. Results: The study revealed a significant knowledge gap regarding chemical, biological,
radiological and nuclear warfare. Almost 290 participants had never encountered the term
‘chemical, biological, radiological and nuclear' signifying a substantial lack of awareness.
Furthermore, a slightly higher knowledge gap was observed among female participants,
although this difference did not reach statistical significance (p-value=0.07). Additionally,
students in their 3rd, 4th, and final years of medical college demonstrated a more
comprehensive understanding of chemical, biological, radiological and nuclear compared to
thoseintheirinitial years of study(p-value=0.008). Conclusions: It was concluded that thereisa
significant knowledge gap about chemical, biological, radiological and nuclear Warfare and its
management among medical professionals. A very low percentage of professionals were
properly trained in chemical, biological, radiological and nuclear emergency management.
Respondents stressed the inclusion of chemical, biological, radiological and nuclear
emergency management training in the curriculum. These findings suggest that proper
provision of knowledge, and training related to these disasters is inevitable for timely
managementand futureriskreductionfromsuchevents.

INTRODUCTION

Chemical, biological, radiological and nuclear (CBRN)

importance in the CBRN chain of survival. Competent

weapons have the potential to cause significant mass
destruction and pose a threat to public health and safety.
Although CBRN events are rare, they have been
consistently seen in the past. Technological advancement
can potentiate their use. The effects of CBRN agents
depend on a multitude of factors such as the type of agent,
the dose and the concentration of the agent. There have
been 565 individual CBRN incidents around the world from
1990-2020, causing a significant number of morbidities
and mortalities [1]. Basic and prompt actions taken
effectively by the first responders are of utmost

healthcare providers are inevitable for the prompt
response, and management of these incidents, in terms of
reduction in CBRN-related morbidities & mortalities but
also their protection [2]. Over time many events have put
the risk of CBRN terrorism on the rise; the 1995 Tokyo
subway sarin(nerve gas)attack was done in peacetime asa
weapon of mass destruction[3]. Intentional distribution of
Bacillusanthracis spores through the postal systemin 2001
caused 22 cases of Anthrax, and five mortalitiesin America
and changed the domain of public health [4]. Nuclear &
radiological emergencies are among the highest priority
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risks. Education about protective behaviour is essential to
combat mortality associated with these incidents. Lack of
preparedness is significantly associated with fatalism[5].
Unfortunately, there is a concerning lack of preparedness
internationally. Healthcare providers need to enhance their
knowledge so that they can respond adequately to CBRN
emergencies. Their willingness to respond, knowledge &
competence are the main prerequisites for prompt
management and risk reduction [6]. After World War I
many countries have embarked on nuclear arms and by the
end of 2022, 1300 nuclear warheads were possessed by
nine countries. Nuclear weapons destroy on a vast scale
and jeopardize the environment for future generations.[7].
Since we have a history of conventional wars with our
neighboring countries, Pakistan believes in no first use of
nuclear weapons and declares that they would be used only
if the conventional means failed [8]. With the growth of
global terrorism and rapid advancements in the field of
science, the threat of chemical, biological, radiological and
nuclear attack remains imminent. Healthcare
professionals must be prepared to deal with such
casualties to minimize mortality. In the wake of the present
global situation, the knowledge and preparedness of first
responders matter a lot and need to be enhanced to deal
with CBRN emergencies [9]. There is a lack of research
regarding the knowledge and preparedness of healthcare
professionals in Pakistan in case of a CBRN attack. So, the
rationale of our study is to find out the knowledge gap
among medical professionals, as they are the first-line
responders for any CBRN emergency. These agents have
become increasingly common all around the world. With
terrorism on the rise, healthcare professionals must have
the knowledge and trainingand be able to perform efficient
emergency management.

Thisstudyaimstoassessthe Knowledge and preparedness
regarding CBRN Warfare among Doctors and Medical
students at Combined Military Hospital (CMH) Lahore
Medical College.

METHODS

This cross-sectional study was conducted at CMH Lahore
Medical College using a non-probability convenience
sampling technique. Data collection took place between
November 2022 and May 2023. The inclusion criteria were
participants who fully completed the questionnaire.
Undergraduates, graduate trainees and doctors of CMH
Lahore Medical College were eligible to participate.
Participants who submitted incomplete questionnaires
were excluded. Verbal consent was taken. Answering the
questionnaire means that the respondents agreed to
participate. Confidentiality and anonymity were ensured.
Ethical approval was taken from the Institutional Review
Board (648/ERC/CMH/LMC). The questionnaire was
designed based onathorough literature review. Cronbach's
alpha value was 0.78. It included socio demographic
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information (age, gender, academic level, and further
qualifications), CBRN knowledge, and preparedness levels.
The participants'level of knowledge and preparedness was
assessed using a 10-point ordinal scale. Additionally, a 9-
item quiz containing theoretical questions was included to
evaluate the participants' understanding of CBRN Warfare.
Sample size was calculated through WHO statistics
calculator, based on 5% margin of error and 95%
confidence level. Statistical analysis was carried out using
SPSS version 26.0. Chi-square test of significance was
used to see association between level of education and
CBRN knowledge and ability to deal with emergencies.
p<0.05was considered statistically significant(Figure1).
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Figure 1: Graphical Presentation

RESULTS

In this study, we surveyed 311 medical studentsand doctors
affiliated with CMH Lahore Medical College and Hospital to
evaluate their knowledge of CBRN (Chemical, Biological,
Radiological, and Nuclear) warfare. The mean age of the
respondents was 19.96 years + 1.9 SD. The range of age was
17-28 years. Out of 311respondents, 96(30.9%)were in their
first year, 42 (13.5%) were in their second year, 35 (11.3%)
were in their third year, 89(28.6%) were in their fourth year,
38(12.2%)wereinfinalyearand11(3.5%)were postgraduate
students. 300 were MBBS students, 3 were fellows of the
College of Physicians and Surgeons (FCPS), 3 were MPhil,
and 5 had postgraduate degrees in other specialities.
Among the participants, 167 (53.7%) were male, 141(45.3%)
were female, & 3(1%) preferred not to say, all of whom
completedthe questionnaire(Figure 2).

Analysis
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Gender

N

3(1%)

B Male [ Female
Figure 2: Gender Distribution
Surprisingly only 22(7.1% ) heard the term CBRN, and 289(93%) out
of the 311 respondents had not previously heard before entering
into the medical profession, indicating a significant knowledge
gapinthisarea(Figure3).
Knowledge regarding the term CBRN

_ e

Yes, 22(7.1%)

Pefer not to say

Knowledge

0 50 100 150 200 250 300 350
Frequency

Figure 3: Level of Knowledge Regarding CBRN Warfare
There was a slightly greater knowledge deficit among
females than male, the difference did not reach statistical
significance(p-value: 0.07)(Figure 4).

Gender wise Knowledge among the respondents

140 7
120 7~

40 7~
20 7~
yes

No
B male " female Oprefer not to say

Figure 4: Knowledge About CBRN among Male and Female
Students

Students in their 3*, 4", and final years exhibited a more
substantial understanding of CBRN when compared to
those in their initial years of study, and postgraduates had
better knowledge regarding CBRN, p=0.008(Figure5).
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Figure 5: Figure 5: Comparison of Knowledge among Different
Professional Levels
Sixty-eight (21.9%) respondents exhibited awareness
regarding CBRN warfare; after joining the medical
profession, while 243(78.1%) were still unaware of it. Out of
68 respondents who were aware of the term, 21(6.8%)
knew, & proper training in emergency management. Out of
300 medical students, 112 (37.3%) wanted to become
physicians, 51 (17%) wanted to excel in emergency
medicine, and 148 (49.3%) showed interest in other
specialities. Sixteen(5.1%)lived within a 20 km radius of a
nuclear or chemical installation, and 291(93.6%) did not.
Twenty-five (8.0%) were involved in disaster management
beyond their military and medical careers, 286(91.9% ) were
not. Regarding inclusion of CBRN training in the
curriculum, which should prepare the graduates to deal
with suchincidents; 162(52.1%)strongly agreed, 36(43.7%)
feltit should, and 13(4.2%) considered it unnecessary. Only
30 (9.6%) respondents knew how to respond to patients
affected by chemical chain collisions. 289(30.3%) did not.
Regarding iodine tablets preventing internal radiation; 96
(30.9%) answered correctly. Out of which 52 (31.1%) were
male and 44 (31.2% ) were female. The first step in chemical
decontaminationistowashwithwaterandsoap, which was
correctly answered by 155(50%) respondents. Limiting the
exposure andincreasing the distance, limits the damage by
radiation was correctly answered by 152 (49%)
respondents. The first step in nuclear irradiation
decontaminationistoremove clothesand shoesassoonas
possible, which was answered by 95 (30%) respondents
only. Regarding all the questions on the visual scale, the
higher the year of study the better was knowledge &
capability to deal with the patient. There was a positive
correlation between years of study and their knowledge
and capability to deal with emergencies related to
chemical, and biological nuclearincidents(Table1).
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Capability Capability Capability
Contagious  toDeal with  toDeal with  to Deal with
Control Year of Study Nuclear Chemical Biological Disease the Nuclear the Chemical the Biological
Incidence Incident Incident Incidents
Patients Patients Patients
Nuclear 0.001 - - - - - -
Chemical - 0.001 - - - - -
Biological - - 0.001 - - - -

Contagious Disease Incidence - -

Capability to Deal with the Nuclear - -

Capability to Deal with the Chemical
Incident

Capability to Deal with the Chemical
Incident

- - - 0.001

DISCUSSION

Our study aimed to evaluate CBRN warfare knowledge and
preparedness among 311 medical students and doctors at
CMH Lahore. In our study, the mean age of the respondents
was 19.96 years + 1.9 SD. Male respondents were 53.69 %,
and females 45.33%. Forty-three percent of the
respondents in another study belonging to the same age
bracket exhibited a low level of knowledge [9]. Out of 311
respondents, 93% of participants had not previously
encountered the term “CBRN", and only 7 % of the
respondents heard the term. Similar results were seen in
another study, in which 24.1 % of the respondents had ever
heard the term CBRN [10]. A gender-wise slightly higher
knowledge gap was seen among females, although this
difference did not reach statistical significance (p-0.07).
The professional level that the respondents wanted to
achieve was 36% physicians, 16.4% emergency physicians,
and 47.6% interested in other specialities. We found that
only 21(6.8%) respondents had formal training regarding
disaster management, and felt capable of dealing with
CBRN emergencies. A study revealed that there were
insufficient healthcare providers and their awareness
levels were very low regarding CBRN emergency
management and were not skilled enough to deal with the
situation, evenin the presence of emergency plans[11-13].
When asked whether CBRN training should be included in
the curriculum, 52.1% of respondents agreed, 43.7% said it
should be, and 4.2% said that it's useless. A study depicted
poor knowledge and preparedness regarding CBRN
incidents. They stressed the inclusion of necessary
training for medical and nursing staff to deal with such
events, 50 % of the respondents considered themselves
not prepared for CBRN warfare management. Similarly,
seven out of ten hospitals had emergency plans, but only
two were conducting drills and were lacking planning and
adequate training for the medical staff to deal with
emergencies [14, 15]. In the current study, the initial years
of undergraduate medical students exhibited less
knowledge as compared to clinical years, which indicates

that the level of education in the higher level of medical
study provided knowledge regarding CBRN. This is
consistent with the results of a study, which states that
case-based CBRN training in medical undergraduates
enhances healthcare provider's knowledge and capacity to
deal with such emergencies [16]. Out of 300 medical
students, 112(37.3%)wanted to become physicians, 51(17%)
wanted to excel in emergency medicine (EM), and 148
(49.3%) showed interest in other specialities. In another
study in Saudi Arabia, only 7% of the students preferred
emergency medicine as their first choice and 33,2%
considereditintheirtop three possible career options[17].
Regarding inclusion of CBRN training in the curriculum,
which should prepare the graduates to deal with such
incidents; 162 (52.1%) strongly agreed, 36 (43.7%) felt it
should, and 13(4.2%) considered it unnecessary. Similarly,
Timely response and preparedness combined with
specialized training enable the healthcare responders to
deal with CBRN emergencies. 94% of the respondents
agreed to the inclusion of emergency aid, and disaster
management in their curriculum[18, 19]. Regarding all the
questions on the visual scale, the higher the year of study
the better was knowledge and capability to deal with the
patient. There was a positive correlation between the year
of study and their knowledge and capability to deal with
emergencies related to chemical, and biological nuclear
incidents. These findings are similar to another study on
medical students, in which the level of knowledge was
foundto be asignificant predictor foremergencyreadiness
[20]. The present study underscores the urgent need for
improved education and training on CBRN warfare among
medical students and doctors. The substantial knowledge
gap identified in this research emphasizes the importance
of furtherinvestigation to identify contributing factorsand
develop effective strategiesforaddressingthisissue.
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CONCLUSIONS

It was concludedthat the current study highlightsanotable
knowledge gap concerning CBRN warfare among medical
students, especially those in their early years. To address
this, comprehensive education and training on CBRN
hazards and management are essential to prepare future
firstresponders effectively.
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Occupational exposure to dust particles was a public health problem in developing countries.
One of the main dust which is responsible for higher prevalence of obstructive lung diseases is
silica dust present in marble factories. Objective: To compare the frequency of respiratory
symptoms among individuals working in cutting and grinding sections of marble factories,
Lahore. Methods: A cross sectional study was conducted in marble factories situated in Ichra
market, Ferozepur Road Lahore, during April to September 2022. Forty-one marble employees
each from wet cutting and dry grinding sections were selected after obtaining written consent
fromtherespondents. Datawere collectedina pretested standardized questionnaire regarding
socio demographic and respiratory symptoms. The data were analyzed by SPSS version 24.0.
Results: The mean age of workers was 29.93 + 6.18 years while mean years of work experience
was11.19 +5.66 years. 20(48.78% ) workers of dry cutting had cough as compared to 14 (34.14%)
workers of wet cutting section. Similarly, 11(26.8% ) workers of grinding section had experienced
phlegm whereas 6 (14.63%) from wet cutting workers complained of this symptom. Similarly,
breathlessness and chest tightness were more prevalent among grinding workers as compared
tomarble cutting workers showing statistically significant association(p-value<0.005). Greater
than 15 years of work exposure, respiratory symptoms were significantly (p-value < 0.001) more
common in grinding workers than in cutting workers. Conclusion: Respiratory symptoms were
more marked amonggrinding workers thanamongwet cuttings workers.

INTRODUCTION

Occupational lung diseases have been a serious threat to
global health since the beginning of civilization [1].
Because of growing urbanization, over 90% of the world's
population is susceptible to the negative impacts of air
pollution[2]. According to estimates from the World Health
Organization (WHQ), the 13th leading cause of mortality
worldwide is due to the presence of the deadliest
Particulate Matter(PM), specifically airborne particles with
adiameter of 2.5 micrometers. These particlesare thought
to cause approximately 800,000 premature deaths
annually [3]. By 2060, it is predicted that 6.9 million people
will die from air pollution-related causes annually, if severe

control measures are not put in place [4]. One of the most
common air pollutants is dust. The marble sector is one of
them which produces such type of dust containing silica, a
hazardous material. The term "silica" is a generic term for
minerals with the chemical formula Si02, or Silicon Oxide
[3,4]. The most common mineral on earth is thought to be
silica. Free silica has been labelled a group 1carcinogen by
the International Agency for Research on Cancer (IARC),
which causes lung cancer in people with underlying
silicosis [5, 6]. Nowadays, it is estimated that 23 million
employees in China, 11.5 million in India, 3.2 million in the
European Union, and 2.3 million in the US are exposed to
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quartz or Respirable Crystalline Silica (RCS) on the
workplace[6, 7]. In many different industries, workers are
exposed tothe dust thatis produced by crystalline silica[ 2,
7]. Grinding, cutting, polishing, and cleaning are the main
types of activities performed by the marble workers in the
marble factories. One of the most chronic work-related
illnessesinhuman history s silicosis. Long-terminhalation
of silica compounds results in this chronic, nodular,
fibrotic, and granuloma formation [7, 8]. There has been a
noticeable increase in silica exposure due to the growing
usage of artificial marble, which is made up of 85-93% RCS
and responsible for a sharp rise in the number of silicosis
cases, which are primarily recorded in Spain, Australia, and
Israel [4, 7]. Due to the increasing demand for work
involving silica exposure and the absence of adequate
protection, theincidence of silicosisisrising globally[8]. In
addition to silicosis, silica exposure can result in a number
of otherillnesses. Prior studies have shown a link between
increasing silica exposure and the development of
pulmonary tuberculosis, lung cancer, Chronic Obstructive
Pulmonary Disease (COPD), renal problem rheumatoid
arthritis, radioactive disease, autoimmune disorder and
benign respiratory diseases [9-13]. A lot of research has
been done on this topic globally, however limited literature
is available in Pakistan[14]. There is a scarcity of scientific
research in Pakistan regarding respiratory issues brought
on by occupational dust exposure. Moreover, thereisalack
of understanding among the workforce regarding
workplace safety.

The study objective was to investigate the occupational
health of marble workers exposed to silica dust, and to
compare the occupational health impacts between two
exposure categories within the marble industry i.e.
grinding(dry cutting)and wet cutting sections.

METHODS

This cross-sectional study took place in Ichra Market on
FerozepurRoad, Lahore, aheavily urbanized industrial area
where marble factories were located. The focus was on
marble workers from the grinding (dry cutting) and wet
cutting sections. The data were collected over a six-month
period from April to September 2022, after getting
approval from UHS (No; UHS/Education/126-19/1001). The
study group included male marble workers aged 18 to 40
who worked 30 hours or more per week and had been
exposed to marble dust for over a year. Workers with
chronic respiratory conditions were excluded from the
study. In this study, the cough was defined as the rapid,
harsh sound produced when air was expelled from the
lungs, persisted for longer than eight weeks, while a
wheeze was characterized by a persistent, high-pitched,
whistling, or rattling sound that comes from the chest
during expiration for more than 12 weeks [15, 16]. To
determine the sample size, the WHO sample size calculator
was utilized, with assumptions made on 5% significance
level, 30% study power, population variance (02) = 0.5329,
and anticipated percentages of respiratory problems of
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study groups | and Il (p1) = 35.5% and (p2) 16.2%,
respectively. A total of 82 subjects were the study sample
size, forty-one subjects were from each marble section
working in the grinding and cutting section respectively
[17]. The study population was selected through a simple
random sampling method, with 41 individuals chosen for
both the marble wet cutting and the marble dry cutting
(grinding) group. Each participant was informed about the
study, and written informed consent was obtained from
those who agreed to participate. All participants were
personally interviewed using a functional proforma
developed by the American Thoracic Society [18]. All the
collected data were entered and analyzed by SPSS version
25.0 Frequency tables were created for categorical
variables, whereas mean and standard deviations were
computed for continuous variables. Chi square test was
used for the comparison among marble workers with years
of work exposure. For all analyses, a p-value of < 0.05 was
considered statistically significant.

RESULTS

The sociodemographic characteristics between the
marble wet cutting and grinding (dry cutting) group were
comparedandno association(p>0.05)was noted(Table1).
Table 1:Demographic Characteristics of Marble Workshop
Workers Wet Cuttingand Grinding(Dry Cutting)Group

Marble Workers Marble Workers
(Wet Cutting) Group  Grinding (Dry Cutting) p-Value
N(%)/(Mean £ SD) Group N (%)/(Mean x SD)

Study

Variables

Age ( Years)
21-25 08(19.51%) 14(34.15%)
26-30 12(29.27%) 13(31.71%)
31-35 06(14.63%) 08(19.51%) 0.068
36-40 15(36.59%) 06(14.63%)
Mean+SD 31.17+6.70 28.68+5.42
Marital Status
Single 21(51.22%) 22(53.66%)
: 0.822
Married 20(48.79%) 19(46.34%)
Educational Status
Middle 31(75.60%) 32(78.04%)
Matric 05(12.20%) 05(12.20%) 1000
Intermediate 05(12.20%) 02(04.88%)
Graduation 00(00.00%) 02(04.88%)
Height (cm) 172.59 +10.82 173.10 + 9.66 0.822
Weight (Kg) 75.66 +15.60 7312+ 11.71 0.408
Ex(ﬂzgf:)"e 11.03 + 06.19 11.35+ 05.16 0.802

Marble workers of the grinding section experienced more
coughs (48.78%) cough as compared to 14 (34.14%) wet
cutting workers, which was statistically insignificant
(p=0.262). Similarly, the percentage of grinding workers
who reported phlegm 11(26.86%) was also higher than that
of wet cutting workers 6 (14.63%), with insignificant
(p=0.276) findings. Grinding workers also had a higher rate
of breathlessness, 10 (24.39%) and chest tightness 8
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(19.51%), than wet cutting workers 4 (9.76%) and 1(2.44%)
respectively. A statistically significant result (p=0.015) was
noted in chest tightness, while on the other hand no
difference(p=0.140)was observedin breathlessness(Table
2).

Table 2:Respiratory Symptoms among Marble Workers by Study
Group(n=82)

Respiratory : Grinding : 2-Sided
Symptoms Wet Cutting Group Dry Cutting Group Significance
N(%) N (%)

Cough 14(34.14%) 20(48.78%) 0.262

Phlegm 6(14.63%) 11(26.86%) 0.276

Breathlessness 4(09.76%) 10(24.39%) 0.140

Chest Tightness 1(02.44%) 8(19.51%) 0.015

Wheezing 0(00.00%) 2(04.88%) 0.494

Among marble grinding workers, the primary respiratory
symptoms included cough, phlegm, and breathlessness,
typically emerging after 6-10 years of occupational
exposure. In contrast, cutting workers experienced these
symptoms after 11-15 years of exposure, with phlegm
specificallyappearing after16-20 years.(Figure 1-3)
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Figure 1: Comparison of Cough with Years of Exposure among
Marble Workers

The Chi square test was applied, which showed that with
increased duration of 16-20 years of work exposure, the
maximum rate of cough 9(90%), 11(84.61%) were noted in
grinding(dry cutting)and wet cutting workers respectively,
which were statisticallyinsignificant(p<0.05). Figure 1
More incidence 8(98%) of breathlessness was reported in
grinding workers as compared to 3(23.1%) marble cutting
workers. A highly statistically significant (p<0.001) result
was noted whenthe Chisquare test applied.(Figure 2)
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Figure 2: Comparison of Breathlessness with Years of Exposure
among Marble Workers

Similarly, with same work exposure the maximum rate of
phlegm 9 (90%), 6 (46.2%) were noted in grinding (dry
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cutting) and wet cutting workers respectively, which were
statistically(p<0.05)significant.(Figure 3)
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Figure 3: Comparison of Phlegm with Years of Exposure among
Marble Workers

Chest tightness emerged as the only respiratory symptom
commontobothgroupsafter16-20years of work exposure.
It was also more prevalent, affecting 7 (70%) of grinding
workers and 1(7.7%) of wet cutting workers and a
statistically significant (p<0.001) result was observed.
(Figure 4)
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Figure 4: Comparison of Chest Tightness with Years of Exposure
among Marble Workers
Wheezing was exclusively reported among grinding (dry
cutting) workers during the same period (20%), and it was
statistically highly significant(p <0.005). Figure 5
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Figure5: Comparison of Wheezing with Years of Exposure among
Marble Workers
df =1, Statistically Significant at a<0.05(**p-value<0.05)

DISCUSSION

Cough, phlegm, breathlessness, and chest tightness were
the most predominant reported respiratory symptoms in
this study. The investigation's results were comparable to
those of previous studies carried out in Bangladesh and
Turkey [21, 22]. It was determined that individuals working
in marble areas were more susceptible to respiratory
problems due to prolonged exposure to silica dust.
Additionally, they provided evidence of a high correlation
between respiratory impairment and prolonged exposure
to silica dust [21, 22]. The study findings indicated that
cough was the most reported respiratory complaint. This
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finding was in consistent with earlier studies conducted by
Ullah (50%), Isara(35.5%)and Priya(50.24%), while several
authors, including Aydin (14.46%), Thongtip (17%) and
Nemer(11.4%), reported a considerably lower prevalence of
cough than this study's result [14, 20, 23-25]. Phlegm was
the second most prevalent respiratory condition identified
in the current study. Like this study, nearly similar type of
prevalence rate (21.1%) was reported by Isara but several
researchers Thongtip(3%), Aydin(9.95%)and Priya(13.6%),
found relatively low prevalence [20, 22-24]. Their working
knowledge, routine medical examinations, understanding
of personal protective equipment, high standards, and
regulatoryrestriction were probably the main causes of the
low prevalences of these symptoms. Most of the previous
researchers Aydin, Ullah, had documented in their studies
that all these respiratory symptoms linked to marble dust
generated during marble crushing activities and with
increased work exposure were significantly (P < 0.005)
associated with worsening of respiratory ventilation which
were consistent with the findings of this study [22, 14]. In
contrast to current study findings, stone crushing workers
in Bangladesh reported extremely high rates of cough
(66.5%), chest tightness (76.00%), shortness of breath
(74.5%), wheezing (45.5%), and phlegm (29.5%) [21]. The
research author claimed that these symptoms were
significantly (P>0.005) associated with respiratory issues.
He also came to the conclusion that the use of old-
fashioned, outdated tools, poor exhaust ventilation,
crowded work areas, a lack of government regulations, a
lack of knowledge about personal protective equipment,
and long work hours are the most likely causes of the high
respiratory prevalence. Study limitation includes recall
errors, information bias and harmful substances in the
workplace, chemical compounds present in the stone,
undetectable amounts of dust particles other than silica,
which were not addressed in this study. Marble workers
should undergo pre-employment screening and to
enhance the working environment there was a need for
health education, and rationalization of working
procedures(like ergonomics, protective equipment, safety
method, government regulations, longitudinal or
interventional studies) in marble factories. In future more
longitudinal or intervention studies with larger sample
sizes were recommended to determine the temporal
association between pulmonary system and numerous
variables for better worker knowledge and understanding
of healthrisksbased onobservation.

CONCLUSIONS

Respiratory symptoms were found to be more common in
grinding (dry cutting) workers soon after 1-5 years of dust
exposure as compared to the wet cutting workers, who
developed after 6-10 years of exposure. The present study
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showed that working in the marble factories constantly for
more than 15 years led to the higher prevalence of
respiratory symptoms, this would ultimately disrupt their
state of health.
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Kidney stones are a common urological condition affecting millions worldwide, and lifestyle
factors significantly influence their risk. Objectives: To assess the correlation between the risk
of kidney stones and dietary habits, physical activity levels, hydration status, and body mass
index in a cohort of 220 participants at Gomal Medical College, Dera Ismail Khan. Methods: A
cross-sectional study was executed, with 220 adults stratified into two groups based on
presence (n=111) or absence (n=109) of kidney stones. Validated structured questionnaires
assessing hydration level, physical activity, body mass index, socioeconomic level, and dietary
intake; animal protein, oxalates, and sodium were used to compile data. Chi-square testing and
logistic regression allowed one to compute the odds ratios for kidney stone risk. Results:
Significant risk factors for kidney stones were shown by high intake of animal protein (OR=3.88,
p<0.001), high sodium intake (OR=1.98, p<0.05), and high oxalate intake (OR=1.65, p<0.05). High
physical activity and adequate hydration were protective against kidney stones. A greater body
mass index (OR=2.33, p<0.01) was linked to a higher risk. Socioeconomic level and stone
frequency showed an association; the lower status was linked to a higher prevalence of stones
(OR=1.75, p<0.05). Conclusions: It was concluded that the study underlined the strong
relationships between particular lifestyle choices and kidney stone development probability.
Good preventive measures are keeping an active lifestyle, making sure one is hydrated enough,
and controlling their food. These findings highlight the importance of including lifestyle
modificationsinthe clinicalmanagement of kidney stones.

INTRODUCTION

Kidney stones affect millions of people globally [1], and
lifestyle choices, which follow complex pathways, greatly
affecttherecurrenceandproduction of kidney stones. Diet
affects the production of kidney stones [2, 3]. Animal
proteinconsumptionincreasesuricacid and calciumlevels
in urine while reducing citrate, a molecule that inhibits
stone formation. Low urine volume due to inadequate
hydration concentrates calcium, oxalate, and uric acid in
the urine, leading to stone formation[4, 5]. One's degree of
hydration mostly determines the development of kidney
stones. Inappropriate fluid consumption causes low urine
volume, which concentrates compounds such as calcium,
oxalate, and uric acid, which can precipitate and form
stones[6, 7]. Studies repeatedly show that increasing fluid
intake dilutes urine and lowers the risk of stone
development, thereby stressing the need for constant and
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enough water intake as a preventative action against
kidney stones[8-10]. Furthermore, the likelihood of kidney
stones includes physical inactivity and obesity. Excess
body weight is associated with metabolic alterations that
help kidney stones to develop, including insulin resistance
and raised urine excretion of calcium and oxalate [11, 12].
Reqular physical activity helps to maintainagood weight; it
also improves metabolism and lowers the risk of stone
development [13].Preventing kidney stones depends on
lifestyle changes including maintaining a healthy weight
through consistent exercise, enough hydration, and dietary
adjustments [14]. Healthcare providers must understand
the implications of these elements for persons at risk of
kidney stones as well as for those implementing
preventative policies. As research clarifies kidney stone
development, the major preventive strategy of lifestyle
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modification remains a pillar of management. This non-
invasive approach works well in treating this painful
disorder.

This study aimedto assessthe correlationbetweentherisk
of kidney stones and dietary habits, physical activity levels,
hydration status, and body mass index in a cohort of 220
participantsat Gomal Medical College, Deralsmail Khan.

METHODS

Gomal Medical College in Dera Ismail Khan, Pakistan was
the site of this observational study spanning June 2023 to
September 2024. The study recruited 220 total
participants, and the sample size was determined using
G*Power software, based on the expected prevalence of
kidney stones in the target population and the
hypothesized odds ratios for key risk factors such as
dietary habits and physical activity levels. The calculation
aimedto achieve a power of 80% and a significance level of
5%. The expected prevalence was 10%, as mentioned by
the National Kidney Foundation and USA. The primary
outcome variable was the presence or absence of kidney
stones, with key predictors being dietary intake (animal
protein, oxalates, and sodium), physical activity levels, and
body mass index (BMI). This study used a non-probability
consecutive sampling technique to recruit participants
from the Urology outpatient department of Gomal Medical
College. The criteria were adults between the ages of
eighteen and sixty-five who offered informed consent.
Those receiving dialysis, those with metabolic problems
impacting the kidney, such as hyperparathyroidism, or
those with chronic renal illnesses were eliminated.
Participants were asked to complete the validated
structured questionnaire to provide thorough information
on their dietary patterns (including their consumption of
animal protein, oxalate-rich foods, and salt), fluid intake,
physical activity levels, BMI, and medical history about
kidney stone formation. The questionnaire also includes
demographic data on age, gender, socioeconomic level,
and socioeconomic background. To assess hydration
status, both urine output and urine specific gravity were
measured. Urine output, recorded in milliliters per day,
helpsindicate hydrationlevels, with outputs below 1.5 liters
per day classified as inadequate, suggesting a higher risk
for stone formation due to concentrated solutes. Urine-
specific gravity, measured using a refractometer or
dipstick (normal range: 1.000-1.030), provides further
insight, with values above 1.020 indicating concentrated
urine and potential dehydration, while values below 1.010
suggest adequate hydration. These parameters, collected
during routine visit, were cross-referenced with
participants' reported fluid intake to ensure accurate
classification of hydration status. Dietary intake of sodium
and oxalates was quantified using a validated food
frequency questionnaire (FFQ). Sodium intake was
determined based on participants'reported frequency and
portion sizes of high-sodium foods, converted into daily
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intake values using standardized nutrient content
databases. Daily intakes exceeding 2,300 mg were
classified as high, as this threshold is linked to increased
kidney stone risk. Oxalate intake was assessed through
reportedintake of oxalate-rich foodslike spinach, nuts, and
beans. Estimated daily intakes over 100 mg were classified
as high, correlating with increased risk for oxalate-type
kidney stones. Dietary assessments using a validated meal
frequency questionnaire included items raising kidney
stonerisk. Participants'daily fluid intake was matched with
urine output and specific gravity readings acquired during
reqularvisits to evaluate hydrationlevels. The International
Physical Activity Questionnaire (IPAQ) assessed
participants weekly physical activity using METs based on
self-reported activities. Physical activity was categorized
into high (23,000 MET-minutes/week), moderate
(600-3,000 MET-minutes/week), and low (<600 MET-
minutes/week)levels. Participantsreported the frequency,
duration, andintensity of activities(e.qg., walking, moderate
and vigorous exercise), with MET values assigned per IPAQ
standards. Weekly MET scores were then calculated to
categorize activity levels and evaluate their association
with kidney stone risk. Quantitative variables included age,
BMI, daily fluid intake, urine output, MET scores, and dietary
intake of animal protein, oxalates, and sodium. These
variables were analyzed using descriptive statistics such
as means and standard deviations. For comparative
analysis, independent t-tests and chi-square tests were
employed to assess differences between participants with
and without kidney stones. Binary logistic regression
analysis was employed to evaluate the associations
between the presence of kidney stones(primary outcome)
and key predictors, including dietary intake (animal protein,
oxalates, and sodium), physical activity levels, hydration
status, and BMI. The Gomal Medical College IRB's research
proposalwas approved vide letter No. 29/GIMS/JC and then
the study was conducted from June 2023 to September
2024. Every participant completed a written informed
permission form before the study began. Throughout the
research, participants' privacy and confidentiality of their
datawere maintained.

RESULTS

This study found among the Gomal Medical College, Dera
Ismail Khan participants the correlation between lifestyle
choices and kidney stone development. Comprehensive
statistical analyses including chi-square tests and
regression models were done on a sample of 220 people
almost equally split between those with and without kidney
stones. The results underlined the significant impact on
kidney stones materialization of dietary patterns,
hydration level, physical activity level, and body massindex.
These results highlighted the possibility of lifestyle
changes in the therapy and prevention of kidney stones,
therefore guiding clinical practices and patient counseling
with great relevance. Our demographic and lifestyle data
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clearly show the significant differences between people
with kidney stones and those without. Participants with
kidney stones were significantly older (p<0.05).
Participants with kidney stones also had a much greater
intake of animal protein, oxalate-rich foods, and salt
(p<0.05), whereas BMI (29 kg/m?) differed considerably
from 27 kg/m2. Stone presence was also significantly
correlated with hydration status and physical activity
levels, with high physical activity levels and adequate
hydration being protective against stone formation
(p<0.05)(Table1).
Table1: Characteristics Features of Participants

0 one D9 one alue
3.85(0.050*

Age (Years) 45+10 43+ 43+
Gender

Male 19 59 60
1.22| 0.27

Female 101 50 51
BMI (kg/m?) 28+5 27+ 4 29+6 5.77|0.024*

Dietary Habits
H'gphmAt’;'iTa' 102 33 69 19.5|0.001*
High Oxalate 92 39 53 6.5 [0.019*
High Salt Intake 107 44 83 8.1]0.004*
Hydration Status

Adequate 147 79 68

Inadequate 73 30 43 5.4 10.022"
Physical Activity Levels
High 58 37 21 9.8 |0.002*
Moderate 82 44 38 5.1 {0.025*
Low 80 28 52 16.2(0.0071*
Socioeconomic Status

High 68 38 30 5.6 [0.018*
Moderate 101 52 49 1.0 | 0.320
Low 51 19 32 4.9 10.034*

This examination concentrated on particular dietary
componentsand theirassociation with the development of
kidney stones. The odds ratios indicated that stone
formation risks were nearly quadrupled by a large intake of
animal protein (OR 3.88; p<0.05). A higher sodium intake
was associated with a nearly two-fold increased risk of
kidney stone formation (OR 1.98; p<0.05) when higher
sodium consumption was present and risk was increased
by 65% (OR 1.65; p<0.05)when higher oxalate consumption
was present(Table 2).
Table 2: Dietary Habitsand Risk of Kidney Stones
No Kidney WithKidney Odds Ratio PR
Stones Stones (95%Cl) X value
High Animal Protein| 33(30.3) | 69(62.2) |3.88(2.10-7.19)[19.5(0.001*
High Salt Intake | 44(40.4) | 63(56.8) |1.98(1.12-3.51) | 8.1|0.004*
High Oxalate Intake| 39(35.8) | 53(47.7) [1.65(0.93-2.94)6.5|0.019*

Dietary Factor

Kidney stone risk was significantly influenced by hydration.
In comparison to those who were inadequately hydrated,
participants who maintained adequate hydration
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demonstrated a 42% decrease in the likelihood of
developing stones (OR 0.58; p<0.05). In contrast, the risk
was increased by 67% (OR 1.67) when inadequate hydration
was present(Table 3).

Table 3: Hydration Statusand Kidney Stone Development

No Kidney With Kidney 0dds Ratio P

Status

Stones Stones (95% Cl) X value

Adequate Hydration | 79(72.5) 68(61.3) [0.58(0.35-0.96)
- 5.4/0.02

Inadequate Hydration| 30(27.5) | 43(38.7) | 1.67(1.01-2.77)

Kidney stone risk was inversely proportional to physical
activity levels. The risk was significantly increased twofold
by low physical activity (OR 2.47; p<0.01). Conversely, high
physical activity reduced the risk by over half (OR 0.44;
p<0.05), while low physical activity significantly increased
the risk (OR 2.47; p<0.01). The risk was not substantially
wedged by moderate activity(OR0.75; p<0.05)(Table 4).

Table &4: Physical Activity Levelsand Kidney Stone Risk

o No Kidney With Kidney 0Odds Ratio p-
L Stones Stones (95% Cl) value
High Physical Activity| 37(33.9) | 21(18.9) ) 205{'5'78) 9.8 (0.002*
Moderate Physical 0.75
Activity 44(40.4) | 38(34.2) (0.42-1.33) 5.1/0.026*
Low Physical Activity| 28(25.7) | 52(46.8) | |, 3%'_‘2739) 16.2|0.001*

The odds ratios confirmed the protective effects of high
physical activity and adequate hydration against kidney
stone formation, as determined by a logistic regression
analysis. The likelihood of stone formation was increased
by twofold due to high BMI, which was a significant risk
factor (OR 2.33; p<0.01). The risk was also markedly
elevated by low socioeconomic status (OR 1.75; p<0.05)
(Table5).

Table 5:Logistic Regression Analysis for Predicting Kidney
StonesBasedon Lifestyle Factors

Variable Odds Ratio  95% CI p-value
Adequate Hydration 0.55 0.31-0.97 0.037*
High Physical Activity 0.42 0.24-0.73 0.002*
BMI > 30 kg/m? 2.33 1.68 - 3.45 0.0071*
Socioeconomic Status - Low 1.75 112-2.73 0.015*

DISCUSSION

A comprehensive analysis elucidated the relationship
between lifestyle factors and the risk of developing kidney
stonesin the cohort of 220 participants, revealing arobust
correlation between the prevalence of kidney stones and
specific dietary behaviors, hydration status, physical
activity levels, and BMI. These results provided important
new perspectives for clinical treatment and patient
education in line with the present body of knowledge [15].
Urological studies confirm that diet has long been
important in the formation of kidney stones. Our studies
reveal that kidney stones are more likely to be connected
withadiet heavyinanimal protein, oxalate-laden foods, and
sodium. Zhuo et al., found that a diet high in animal protein
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leads to calcium loss and elevated urinary excretion of uric
acid, both of which exacerbate kidney stone formation. Our
results align with this evidence, underscoring the adverse
effects of excessive animal protein on urolithiasisrisk. This
information conforms to current knowledge [16].
Furthermore, our data implies that the link between salt
intake and stone development could be explained by a rise
incalciumexcretioninurine. Their seminal study on dietary
variables and kidney stone incidence [17, 18] covered this
mechanism in great detail. In terms of oxalate intake,
Mitchell et al., explained that calcium oxalate stones are
primarily driven by dietary oxalates. In line with their
findings, our study shows that high oxalate intake raised
the risk of kidney stones by 65%, indicating that dietary
oxalates play a significant role in stone formation. Another
important consideration was hydration level; those who
kept a high fluid intake were less prone to kidney stones.
Increasing fluid intake reduces urinary solutes, which thus
reduces the saturation level of minerals in urine that could
develop stones [19]. These outcomes are consistent with
the findings of Mitchell et al., and Siener, who emphasized
that increased water intake dilutes urinary solutes and
lowers the saturation of stone-forming compounds, thus
reducing the likelihood of stone formation. Current results
are in agreement, suggesting that maintaining hydration is
crucial for those at risk of kidney stones [19, 20]. More
importantly, our data showed that the prevalence of kidney
stones increased with increasing body mass index. This
result wasinline with what Taylor et al., found: that obesity
can worsen urine changes that promote stone formation,
such as increased excretion of uric acid and calcium [21].
Another possible cause of this elevated risk is the
metabolic and inflammatory alterations associated with
obesity, as Scotland et al., explained [22]. Interesting as it
may seem, kidney stones are more common among those
from lower socioeconomic backgrounds. This could be
associated with differences in health literacy, healthcare
access, and nutritional quality, all of which significantly
impact health outcomes for various diseases. To validate
these correlations over time, future studies should use
more precise nutritional monitoring technology or
biomarkers to assess dietary intake. Changing one's
lifestyle is the key to reducing the risk of kidney stones,
according to this study's conclusions. Clinicians should
think about incorporating dietary advice, water education,
and exercise promotion into the routine care of patients at
risk of kidney stones.

CONCLUSIONS

It was concluded that the study confirmed the important
contribution of lifestyle elements to kidney stone
formation. The results strongly suggested that high
consumption of animal protein, oxalate, and salt greatly
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increases the risk of kidney stones; conversely, high levels
of physical activity and sufficient hydration help to reduce
the risk. The positive link between raised BMI and higher
incidence of kidney stones emphasizes, even more, the
complex influence of metabolic health on urological
diseases. These results imply that focused lifestyle
changes are good approaches for controlling and avoiding
kidney stones.
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Cardiac catheterization is a crucial medical procedure that requires adherence to standardized
care protocols and the proficiency of trained, competent healthcare professionals to achieve
optimal outcomes. Objectives: To evaluate nurses' knowledge and performance regarding
patient safety following cardiac catheterization. Methods: A cross-sectional analytical study
design was used among staff nurses who are working in the Cath-Lab and coronary care unit of
four tertiary care hospitals from October 2022 to May 2023. A non-probability purposive
sampling technique on a sample of n=90 participants was employed in this study. The
Institutional Review Board granted approval and consent was obtained from all relevant study
sites. The data were analyzed using both descriptive and inferential statistical methods, with a
p-value of <0.05 regarded as statistically significant. Results: Outcomes of the current study
represent that most of the nurses, 62 (68.9%), possessed an inadequate level of knowledge,
while 28(31.1%) displayed an adequate level. Furthermore, 81(90%) of the nurses were noted to
perform unsatisfactory levels of practice. Whereas, only 9(10%) nurses were observed to carry
out a satisfactory level of practice and there was a significant but weak correlation found
between the total score of knowledge and performance with (p<0.05). Conclusions: It was
concluded that the study participants displayed, an inadequate level of knowledge and
unsatisfactory level of practice concerning patient safety after cardiac catheterizationin caring
forsuch patients.

INTRODUCTION

Coronary artery disease (CAD), also known as coronary
heart disease (CHD) or simply heart disease (HD), is the
most common type of cardiovascular disease (CVD) and is
responsible for nearly half of all CVD-related deaths
globally. It represents asignificant public health concernin
adults, with high rates of both iliness and death, worldwide,
the number of deaths linked to coronary heart disease
(CHD)was 7.2 million in 2012, and it is expected to surpass
11.1 million by 2020 [1]. Globally, Indo-Asian populations
show one of the highestrisksfor CAD, anditis therefore not
surprising that CHD is now the primary cause of death
among people in the Indo-Pakistan region[2]. In Pakistan,
the burden of CAD is significant across all age groups,
particularly among individuals aged 45 and above. It is

noteworthy that the incidence of CAD has nearly doubled
since 1970 inurban Karachi[3]. Coronary catheterizationis
an invasive procedure designed to visualize the coronary
arteries, assesstheir degree of opening, and determine the
extent of any blockages. This procedure requires putting a
thin, flexible wire into either the femoral orradial artery[4].
Various catheters are used for heart catheterization,
differinginkind, type, and size. These cathetersare divided
into two main categories: diagnostic catheters and
interventional catheters. However, it playsadiagnosticrole
by evaluating the blood flow, anatomy, and physiology of
the heart. Additionally, it serves as a therapeutic option,
providing a substitute for open heart surgery [5]. Nurses
working in the Cardiac Catheterization Laboratory (CCL)
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have a crucial role in delivering high-quality care to
patients. Gaining knowledge and staying updated with
current evidence-based practices are essential for
becoming an effective and efficient nurse [B6]. Patient
safety is a critical global public health concern. At times,
healthcare errorscanleadto severe consequencessuchas
death, disability, or extended treatment. Additionally,
these errors can result in indirect healthcare costs, and
productivity losses, and can negatively impact patient
perception, attitudes, and trust in healthcare services[7].
Research has shown that nursing knowledge and
performance related to patient safety following cardiac
catheterization is insufficient, highlighting the need for
educational sessions for nurses. As primary healthcare
providers, nurses must be skilled in assessing, detecting,
and managing issues related to vascular site
complications. Therefore, a proficient nurse with
extensive knowledge and practical skills is essential in any
healthcare setting, including cardiovascular intervention
facilities, to enhance patient recovery and ensure higher-
quality care [8]. Prompt and accurate decision-making is
vital forimproving patient safety. Additionally, nursing care
is crucial and beneficial for ensuring the procedure that's
why ongoing assessment of knowledge and practice is very
essential.

This study aims to evaluate the knowledge and
performance of study contributors concerning patient
safety following cardiac catheterization in tertiary care
hospitalsinKarachi.

METHODS

This cross-sectional analytical study design was
implemented with a non-probability purposive sampling
technique. Whereas, the study sample comprises staff
nurses working in the catheterization laboratory (Cath
labs), intensive care units, and associated departments of
respective study settings. The sample size was determined
using Open-Episoftware, witha 95% confidenceinterval, a
5% margin of error, and an excellent knowledge score of
5.7% based on a previous study [9], the calculated sample
size was 83; however, principal investigator expanded the
sample to n=90. Those nurses, who had registered with the
Pakistan Nursing and Midwifery Council (PNMC) and
completed their probationary period, were included in this
study. Head nurses/in-charge nurses and student nurses
were excluded, due to lack of direct involvement in nursing
care. Following approval from the Institutional Review
Board (IRB) (Ref: IRB-2609/DUHD/Approval/2022/987),
permissions were secured from the respective Heads of
the particular study settings for data collection. Data were
gathered from nurses employed in the catheterization lab
(Cath-Lab) the coronary care unit (CCU) and related
departments of two private and public organizations in
Karachi from October 2022 to May 2023. Each participant
provided written informed consent. The questionnaire
contains three parts. In the first section, participants are
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required to provide socio-demographic details including
age, marital status, gender, years of experience, and
qualification. Moreover, the second part comprised 10
items related to nurses' knowledge and the third part
contained 18 items related to nurses' performance about
patient safety following cardiac catheterization. The
cumulative scores for all knowledge and practice were 10
and 18 respectively. Each accurate response received a
score of one, whereas incorrect answers were given to
zero. An overall score equal to or exceeding 70% was
regarded as sufficient for knowledge and satisfactory for
practice, while, a score below 70% was considered as
insufficient for knowledge and unsatisfactory practice.
The Cronbach alpha values, used for the structured
knowledge and practice questionnaires, were determined
to be 0.91 and 0.94 respectively [10]. The data were
analyzed by using IBM SPSS Statistics version 25.0.
Demographics of study participants were presented by
frequency and percentages, and knowledge and practice
were assessed by rate and proportions along with levels,
additionally, the relationship between knowledge and
practice was assessed through correlation, with a p-value
of <0.05 considered significant.

RESULTS

The maximum proportion of the staff nurses 65.6% (n=59)
were male and the majority 37.8% (n=34) of them followed
the 20-25 years of age. Furthermore, most of them, 56.7%
(n=51), were unmarried and 61.1% (n=55) of them had a
general nursing diploma with a specialty. In addition, 53.3%
(n=48)of study contributors had 1-5 years of job experience
inthe cardiac departments(Table1).

Table 1:The Distribution of Participants by Frequency and
Percentage Based On Their Demographic Status(n=90)

Demographic Variables n(%)
Hospitals
Tabba Heart Institute Karachi 43(47.8%)
Dow University Hospital Karachi 26(28.9%)
Dr. Ruth K.M Pfau Civil Hospital Karachi 12(13.3%)
Patel Hospital Karachi 9(10%)
Age
20-25 Years 34(37.8%)
26-30 Years 30(33.3%)
31-35 Years 12(13.3%)
>35 Years 14(15.6%)
Gender
Male 59(65.6%)
Female 334.4%)
Marital Status
Married 39(43.3%)
Unmarried 51(56.7%)
Qualification
General Nursing Diploma + Specialty 55(61.1%)
Generic Bachelor of Nursipg/Po;t Regi;tered 35(38.8%)
Nurses-Bachelor of Science in Nursing
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Cardiac Unit Experience 13 PQ-13 84(93.3%) 6(6.7%)
<1Year 31(34.4%) 14 PO-14 6(6.7%) 84(93.3%)
1-5 Years 48(53.3%) 15 PO-15 37(411%) 53(58.9%)
6-10 Years 1(12.2%) 16 P0-16 83(92.2%) 7(7.8%)
68.9% of the study contributors had an inadequate level of 17 PO-T7 80(88.9%) 10(11.1%)
knowledge, however only 31.1% demonstrated an adequate 18 PO-18 29(32.2%) 61(67.8%)
level of knowledge concerning patient safety related to Level of the Practice Satisfactory | Unsatisfactory
i izati i 19 n(% n(%
cardiac catheterization. Furthermore, the highest correct The Total Score of Practice ( ) ( )
knowledge response (88.9%) was obtained in item#01 and 29(10%) 81(30%)

the lowest correct knowledge (33.3%) score was in
item#02(Table 2).

Table 2: Frequency of Knowledge Questions about Patient Safety
Relatedto Cardiac Catheterization

Results showed a significant but weak correlation between
overall knowledge and performance of study contributors
concerning patient safety following cardiac
catheterizationin cardiac units(p<0.05)(Table 4).

Table 4: Correlation between Overall Knowledge Score and
Practice Score

Practice

Variables

Knowledge

Correlation

0.230 0.029

Sr. Knowledge Questions Correct incorrect
no n(%) n(%)
1 KO-1 80(88.9%) 10(11.1%)
2 KQ-2 30(33.3%) 60(66.7%)
3 K0-3 64 (71.1%) 26(28.9%)
4 KO-4 64(71.1%) 26(28.9%)
5 KQ-5 33(36.7%) 57(83.3%)
6 KQ-6 31(34.4%) 59(65.6%)
7 KO-7 49 (54.4%) 41(45.6%)
8 K0O-8 38(42.2%) 52(57.8%)
9 KQ-9 58(64.4%) 32(35.6%)
10 KO-10 45(50%) 45(50%)
Level of the Knowledge Adequate Inadequate
n Total Score of Knowledge n(%) n(%)
28(31.1%) 62(68.9%)

The result of this current study is evident that the majority
90% of participants had possessed unsatisfactory
practices in their clinical areas. Only 10% of the study
participants exhibited a satisfactory level of performance
concerning patient safety after a cardiac catheterization,
although most of the study nurses(93.9%) did not perform
the instruction of item#14, Furthermore, the majority of
the nurses (94.4%) performed their safe practices in
items#7anditem#8(Table 3).

Table 3: Frequency of Practice Questions about Patient Safety
Relatedto Cardiac Catheterization

DISCUSSION

Patient safety is a critical aspect of healthcare
organizations, with nurses serving as the backbone of
these institutions. Ensuring that nurses are competent in
their knowledge and skills, particularly in caring for
patients following cardiac catheterization, is highly
important. The current study seeks to evaluate nurses'
knowledge and performance concerning the safety of
patients following cardiac catheterization in tertiary care
hospitals. The outcomes of the existing study displayed
that more than one-third of the nurses were aged between
20 and 25 years. Approximately two-thirds of the nurses
were male, more than half were unmarried, and more than
sixty percent had a General Nursing Diploma and Specialty,
whereas more than half of them had 1-5 years of experience
in cardiac units. These resultsalign with a study conducted
in Egypt(2022)[11]while contrasting results were reported
in studies conducted in Iraq [12, 13]. In this study level of
knowledge was categorized as adequate and inadequate,

Sr. ; . Done Not Done however, the findings reveal that around 70% of nurses had
Practice Questions . .
no n(%) n(%) an inadequate knowledge level during the assessment.
1 PO-1 20(22.2%) 70(77.8%) This deficiency in nurses' knowledge could be due to a lack
2 PQ-2 78(86.7%) 12(13.3%) of opportunities for knowledge refreshment or fatigue
3 PO-3 46(51.1%) 44(48.9%) resultingfroman increased workload, which may limit their
4 PQ-4 22(24.4%) 68(75.6%) ability to stay updated with current information. The result
5 PO-5 7(7.8%) 83(92.2%) aligns with earlier studies conducted in Eqypt[14-15] while
6 PO-6 36(40%) 54(60%) the opposite results were reported in studies conducted in
7 PQ-7 85(94.4%) 5(5.6%) Iraq (2022)[16]. In the present study, the level of practice
8 PO-8 85(94.4%) 5(5.6%) was classified as either satisfactory or unsatisfactory.
9 PO-9 53(58.9%) 37(41.1%) However, the results exposed that 90% of the study
10 PQ-10 27(30%) 63(70%) contributors revealed an unsatisfactory level of
1 PO-11 83(92.2%) 7(7.8%) performance. This could be attributed to the need for
12 PO-12 70(77.8%) 20(22.2%) increased years of experience in critical areas, which are
I e e+ Gt o s mscmtons oo, 131
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essential in such vital units; moreover, some nurses may
rely on repetition and imitation in their work. The result
aligns with earlier studies conducted in Pakistan (2022)
[17]. However, contrasting findings were documented in
research carried out in Egypt (2021)[18]. Furthermore, the
present study showed, overall, the knowledge level about
post-cardiac catheterization complications was higher
than the practice level, however, there was variation
existing between them, like the proportion of practice
items, is greater as compared to knowledge, from entire
components of the study tool, approximately 45 percent
items of practice showed satisfactory performance related
to patient care afteracardiac catheterization, while only 30
percent of knowledge items indicates as adequate, it
clarifies that proportion of practice items are higher. The
outcomes of this study showed a statistically significant
but weak correlation between nurses' overall knowledge
and practice scores related to patient safety following
cardiac catheterization. These outcomes are consistent
with a study undertaken in Egypt (2022) [19], whereas
contrary findings were observed in a study conducted in
Egypt[20].

CONCLUSIONS

It was concluded that less than three-fourths of study
participants, demonstrated an unsatisfactory knowledge
level concerning patient safety after cardiac
catheterization, while only one-tenth showed a
satisfactory level of practice in caring for such patients.
However, these results suggested that ongoing training
programs are essential for nurses to keep their knowledge
and practicesuptodate.
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Chronic Otitis Media (COM) was a persistent inflammation of the middle ear that often leads to
prolonged effusion and hearing loss. It was a significant health concern, particularly in children,
duetoitsimpact onspeechdevelopmentand academic performance. Objective: To investigate
the association between allergies and Chronic Otitis Media(COM) by assessing allergy positivity,
blood eosinophil levels, and skin prick test results in patients with COM compared to healthy
controls. Methods: It was a cross-sectional, case-control study conducted at Shahida Islam
Medical Complex from August 2023 to January 2024. 112 patients suffering from COM in case
groups and 112 participants were taken as healthy control were selected. The positivity of
allergy, increase in blood eosinophils and, skin prick test was assessed. The data analysis was
conducted using the SPSS version 24.00. The p-value of less than 0.05 was considered
significant. Results: The mean age of participants in the case group was 37.4 years +12.6 and
controlgroupswas 38.9years+10.9. The prevalence of positive skin prick testsin the case group
at 56.25%, compared to 36.61% in the control group (p = 0.01). Blood eosinophil counts were
significantly higher in the case group(0.39 + 0.15 cells x 10-3 ul) than in the control group (0.23 +
0.11cells x 10-3 pl)(p = 0.031). The positivity rate for allergies, based on clinical assessment, was
significantly higher among patientsin the case group(63.39%)compared to those in the control
group (24.11%) (p = 0.04). Conclusion: Findings of this suggests that there was strong
associationbetweenallergiesand chronic otitis mediain patients

INTRODUCTION

Chronic Otitis Media (COM) is a prolonged middle ear
infection that leads to continuous fluid discharge behind
the eardrum, potentially causing hearing loss. This
condition significantly impacts young people, affecting
speech and learning abilities [1]. Globally, COM in younger
population has a prevalence rate of 4.1%, with higher rates
observed in Africa (8%), Asia(14%) and Oceania (50%)[2].
Studies indicate a male preponderance and suggest a
possible link between allergies and various forms of otitis
media, though the specific pattern remains unclear[3, 4].
A vicious circle among allergic rhinitis, turbinate
hypertrophy and otitis media may occur, with AR

potentially playing a role in causing otitis media [5]. The
pathophysiological connection between allergies and COM
includes various processes. A significant aspect of
Eustachian tube dysfunction is among those that are
usually seen among persons who are allergic. If the
nasopharyngeal compartment has irritation caused by
allergies it might bring about an abscessed Eustachian
tube impeding its aerating effects on the tympanic cavity.
So by forming this kind of blockage there arise a situation
where a vacuum is created allowing for accumulation of
fluids leading to infections hence culmination [6].
Allergens can also make more mucus since they can hinder
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the cleaning of mucus within Eustachian tube and ear.
Moreover, these substances may directly serve as triggers
for'attack'to produceinflammatory mediatorsin particular
histamines and leukotrienes which worsen the middle ear
mucosal inflammation and middle ear cavity [7].
Immunological responses play a crucial role in linking
allergies to COM. Allergens can trigger a Type |
hypersensitivity reaction, leading to the release of IgE
antibodies. These antibodies bind to mast cells and
basophils, causingdegranulationandthe release of various
inflammatory mediators [8]. Besides, Th2 cytokines such
aslL-4,1L-5andIL-13 have been shownto playanimportant
role in allergy-causing inflammation and the development
of COM. They promote IgE synthesis and attract
eosinophils to inflammatory foci which results in constant
inflammation in the middle ear along with accumulation of
effusion there [9]. The connection between allergies and
COM has prominent clinical implications. It indicates that it
is vital in the prevention and treatment of COM to manage
allergic conditions that are underlying to it. The allergic
part of COM may however be lessened as well as improving
the patient's outcomes using potential therapeutic
strategies such as antihistamines, intranasal
corticosteroids and allergen immunotherapy. This
underscores the need for a multidisciplinary approach.
Comprehensive allergy testing and targeted treatments
may reduce the incidence and severity of in these
individuals [10]. An in-depth examination of the literature
has revealed significant shortcomings. There is scarce
scientific background on allergies that might evolve into
COM. Most studies on the matter deal with people from
more or less the same group disregarding various aspects
such as age difference among others. The impact of
different types of allergies (e.qg., food allergies, seasonal
allergies, perennial allergies) on the risk and severity of
COM is not well-characterized [11]. Further research is
needed for interventions that measure how well allergy
management methods work (like antihistamines or allergy
shots)before they can be used to stop or cure otitis media.
In addition, the relationship between second-hand smoke,
pollutants and allergic conditions is an area where little is
known so far [12]. Addressing these gaps through
comprehensive, multidisciplinary research could
significantly advance thisunderstanding of the connection
between allergies and chronic otitis media, ultimately
leading to more effective prevention and treatment
strategies. The primary objective of thisresearchis to find
out how allergies cause COM. In doing so, find the most
common allergens (like pollen, dust mites or pet dander)
responsible for causing or worsening chronic otitis media.

The purpose was to suggest the evidence-based criteria

DOI: https://doi.org/10.54393/pjhs.vbi11.1907

for diagnosing and treating chronic otitis media in
individuals whose allergies have been ascertained, with a
view to enhancing quality patient care.

METHODS

It was a cross-sectional, case-control study conducted at
Shahida Islam medical complex form August 2023 to
January 2024 after taking approval from the Institutional
ethical review committee, SIMC/ET.C/10004/23. All the
patients presented in the outdoor patient's department in
the selected timeframe were screened for inclusion in this
study. All the patients with aged 18 to 60 years, diagnosed
with COM wereincluded in this study. A Chronic Otitis Media
(COM) was characterized by a perforated ear drum,
otorrhea and other symptoms that frequently lead to
acquired hearingimpairment[13]. Patients with congenital
ear malformations or syndromic conditions affecting the
ear, immunodeficiency disorders and patients who have
undergone ear surgery within the past six months were
excluded fromthis study. Moreover, patients with history of
nasal polyposis, deviated nasal septum and history of
upper respiratory tract infections in past 3 months and
presence of cholesteatoma were also not included in this
study. Demographic dataincluding age, gender and history
of smoking was noted and informed consent was taken.
Detailed history including allergy symptoms (e.g., rhinitis,
asthma, eczema)and family history of allergies were noted
along with comprehensive otolaryngological examination
will be conducted, including otoscopy to confirm the
diagnosis of COM. To measure the blood eosinophil count,
the samples were run on an automated blood cell counter
(Bio-Rad's TC20™), and the results were expressed in
several eosinophils/pL. [13]. The sample size was
calculated by considering 80% power added to the study,
prevalence rate of 7.8%, a confidence level of 95% and a
margin of error of 5%, are approximately 224 participants
with 112 patients suffering from COMin case groups and 112
participants were taken as healthy control [14]. Written
informed consent was obtained from each participant. The
positivity of allergy was defined as presence of persistent
sneezing on exposure to allergen with pale, watery nasal
mucosa along with increase in blood eosinophils levels
0.04-0.36(cells x 10-3 pl) for females and 0.04-0.54 (cells x
10-3 pl) for males. In addition to positive skin prick test to
any of the 19 selected Turkish mixed respiratory allergens.
Histamine hydrochloride was used as positive control and
the glycerol saline was used as negative controls. The skin
prick test was interpreted as positive if a wheal of 3mm
larger than the negative control was observed after 15
minutes. The data analysis was conducted using the
Statistical Package for Social Sciences (SPSS) version
24.0. For quantitative variables, the calculations were
mean and standard deviation; for qualitative variables, the
calculations were frequencies and percentages.The p-
value of lessthan 0.05 was considered significant.
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RESULTS

In this study comparing patients with COM in a case group
(n=112) and a control group (n=112), the mean age of
participantsinthe case group was 37.4 years +12.6, slightly
lowerthanthe controlgroup's meanage of 38.9years+10.9,
although this difference was not statistically significant (p
=0.08). Regarding gender distribution, 60.71% of the case
group were male and 39.29% female, compared to 50.89%
male and 49.11% female in the control group (p = 0.59 for
male/female distribution and p = 0.07 for overall gender
comparison). Analysis of COM characteristics revealed that
unilateral involvement was predominantly left-sided
(33.93%) and right-sided data 27.23% cases. Bilateral COM
was noted in 38.84% of the case group. The duration of
illness was reported as 4.8 years + 6.9 in the case group.
Significantly, a history of smoking differed between
groups, with 47.32% of cases having a history of smoking
compared to 36.6% in the control group (p = 0.05)(Table 1).
This finding suggests a potential association between
smoking history and the development or severity of COMin
children.

Table 1: Demographic Characteristics of the Study Population
(n=224)

Case Group

Control Group

DOI: https://doi.org/10.54393/pjhs.vbi11.1907

compared to their healthy peers, suggesting a potential
role forallergic sensitizationinthe pathogenesis of COM.

Table 2: Comparison of Variables in Case and Control Group
(n=224)

. Case Group Control Group _
pareies Mean + SD/N(%) MeansSD/N(%) P~Value
Positive Skin Prick Test | 63(56.25%) 41(36.61%) 0.01
Blood Eosinophils Count
(Cells X 10° L) 0.39+0.15 0.23+0.11 0.03
Raised Eosinophil Count |  89(79.64%) 21(18.75%) 0.02
Positivity of Allergy 71(63.39%) 27(24.11%) 0.04

Variables  yoon:SD/N(%) Mean:SD/N(%)  P-Value
Age 37.4+12.6 38.9+10.9 0.06
Gender
Male 68(60.71%) 57(50.89%) 0.59
Female 44(39.29%) 55 (49.11%) 0.07
Unilateral COM
Left Sided 76(33.93%) - -
Right Sided 61(27.23%) - -
Bilateral COM|  87(38.84%) - N
|||[r)1lérsast£$2;rfs) 4.8286.9 - -
S| s34732%) 41(36.6%) 005

The prevalence of positive skin prick tests, indicative of
allergic sensitization, was notably higher in the case group
at 56.25%, compared to 36.61% in the control group (p =
0.01). This finding suggests a higher prevalence of allergic
sensitization among patients with COM compared to their
healthy counterparts. Secondly, blood eosinophil counts, a
marker often elevated in allergic conditions, were
significantly higherinthe case group(0.39+0.15cellsx 10-3
ul) than in the control group (0.23 + 0.11 cells x 10-3 pl) (p =
0.031). Moreover, a striking majority in the case group
(79.64%) had raised eosinophil counts, further supporting
the link between allergic inflammation and COM. In
contrast, only 18.75% in the control group exhibited raised
eosinophil counts. The positivity rate for allergies, based
on clinical assessment, was significantly higher among
patients in the case group (63.39%) compared to those in
the control group(24.11%)(p =0.04; Table 2). Thisindicates
that patient with COM was more likely to have allergies

DISCUSSION

In this comparative study involving 112 patients in both a
case group and a control group, several key parameters
related to allergies were evaluated to discern differences
between the groups. The case group, comprising patients
with COM, demonstrated significant disparities in allergy-
related metrics compared to the control group. The higher
prevalence of positive skin prick tests, elevated blood
eosinophil counts, raised eosinophil count frequency and
overall allergy positivity rate in the case group underscore
the need for comprehensive allergy evaluation in patients
presenting with COM [15]. The findings of this study
correlate with the recent literature. A randomized control
trial conducted by Sharifian MR et al., have also revealed
higher positivity of skin prick testin patients suffering from
COM than the healthier control. It highlights the strong
connection exists between allergic rhinitisand COM[16]. It
suggests that allergic reaction or hypersensitivity play a
significant role in the pathogenesis of COM. The middle ear
stays in equilibrium with outside pressure through
Eustachian tubes which also remove any fluids present.
Inflammation was one of the ways allergic rhinitis. When
someone suffering from allergies (or hay fever) comes into
contact with something that triggers an allergic reaction
such as pollen or dust mites then their immune system
responds by releasing antibodies on the lining of its nasal
cavities which results into inflammation followed by
constriction thereby leading them experiencing tightness
when breathing; which further blocked their air passages
thus causing discomforts like hissing sounds heard during
inhalation phase among others. This process may continue
into the Eustachian tubes resulting in swelling and
blockage [17]. As a result, the normal function of the
Eustachian tubes, including ventilation and drainage of
fluids from the middle ear, was impaired. Studies have
shown that eustachian tube dysfunction was significantly
higher in allergic rhinitis patients (83.3% compared to
84.2% of healthy subjects) than in healthy subjects[18]. A
significant number of eosinophils in the circulation are
usually linked by medical professional because they believe
it may answer some questions about what happens during
COM disease process such as whether there was any
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connection between allergy in one's body system and
developing this disease condition. Additionally, the
investigationdiscovered eosinophil counts were extremely
raised among cases compared with controls (79.64% vs
18.75%); hence, this trend underlines the connection
between COM occurrence and general allergy responses
signified via the levels of eosinophils in the blood [19]. It
was important to understand how allergies relate to COM
since it impacts what doctors do and what patients do. If a
patient comes with symptoms that resemble those seenin
either chronic or recurring cases of otitis media, tests for
hypersensitivity reactions would have to be carried out
particularlyamong those who have had previous diagnoses
of atopy or allergic rhinitis. Understanding more about this
relationship facilitates more individualized interventions
among different people such as really controlling allergic
conditionsthrough use of medicine such as antihistamines
while avoiding foods known to cause discomforts [20].
Educating patients and caregivers about the association
between allergies and COM can empower them to
recognize early symptoms and seek timely medical
intervention. This study had the objective of investigating
the linking factor among COM and allergies although there
arevarious limitations to this study. Consequently, in these
studies which are mainly observational, it was very
important though difficult to establish a temporal
sequence between allergies and COM. It was very often
unclear about which one comes first between allergies
preceding development of COM or conversely; this
situation makes causal inference problematic. The study
has a limited sample size hence the generalizability of
results was doubtful. The development of COM could be
affected differently based on the various kinds of allergies,
such as food or environmental ones. This implies that
general conclusions made from such researches may not
apply to particular allergy types because the research does
not clearly distinguishamong them. This lack of specificity
necessitates further studies using better methodology
suchascross-sectional designand exploration of temporal
relationships.

CONCLUSIONS

In conclusion, we would like to note that in this patient
cohort, there was a very close connection exists between
the presence of allergies and cases of COM. Positive skin
prick tests, though, were found at a much higher rate in
those patients within the research group who had either
raised eosinophil counts or a frequent occurrence of such
counts or an overall allergy positive rate. Consequently, it
has been proposed that thorough allergy assessment be
carried outamong patients with COM.
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Preeclampsiais a serious hypertensive disorder of pregnancy that affects 5-8% of pregnancies
and is a major cause of maternal and neonatal morbidity and mortality. Gestational diabetes
mellitus is another significant pregnancy complication that increases the risk of adverse
maternal and fetal outcomes, including preeclampsia. Objectives: To determine the frequency
and assess the risk of preeclampsia in pregnant women diagnosed with gestational diabetes
mellitus as an independent risk factor. Methods: This descriptive cross-sectional study was
carried out from October 2020 to April 2021 within the Department of Obstetrics and
Gynecology, Medical Teaching Institution-Hayatabad Medical Complex Peshawar and included
patients havingregular monitoring for blood pressure usingamercury sphygmomanometerand
proteinuria by urine dipstick. Results: A total of 133 pregnant women were diagnosed with
gestational diabetes mellitus in the study. Of these, 10 women (7.5%) developed preeclampsia,
indicating a significant association between gestational diabetes mellitus and preeclampsia.
Participants were aged between 18 and 45 years, with the majority (75%)falling within the 18-30-
year age group. Results showed that gestational diabetes mellitus was associated with an
increased risk of preeclampsia, particularly in this younger age group. Conclusions: It was
concluded that gestational diabetes mellitus is associated with a higher risk of preeclampsia
andrequiresintensive clinical follow-up andintervention measures for maternal and fetal health
protection.

INTRODUCTION

Preeclampsia (PE)is a hypertensive disorder that typically
occurs after the 20th week of pregnancy, characterized by
elevated blood pressure and proteinuria. This conditionisa
leading cause of maternaland fetal morbidity and mortality,
complicating 5-8% of all pregnancies globally. It
contributes to adverse outcomes such as preterm birth,
placental abruption, and, in severe cases, maternal and
fetal death [1, 2]. Given its significant impact on maternal
and neonatal health, understanding and managing the risk
factors associated with PE is critical for improving
pregnancy outcomes. While the association between PE
and Gestational Diabetes Mellitus (GDM) has been
extensively studied in global populations, there is limited
research specific to low- and middle-income countries
(LMICs)like Pakistan. In these regions, the rising incidence
of both conditions, due to increasing rates of obesity,

delayed pregnancies, and limited access to healthcare
services, necessitates a deeper understanding of how
these complicationsinteract[3, 4]. The scarcity of region-
specific data on the prevalence and risk factors for PE
among women with GDM highlights a critical gap in the
literature. Without this localized knowledge, public health
strategiesand clinical interventions may lack the precision
needed to effectively reduce maternal morbidity and
mortality rates [5, 6]. In Pakistan, where healthcare
resources are often constrained, and maternal health
outcomes lag behind global standards, the study of PE in
women with GDM is particularly urgent. The high maternal
mortality rates in this region underscore the need for
targeted research that can inform more effective
management and prevention strategies [7]. This study
seeks to fill this gap by providing valuable data on the
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prevalence of PE among GDM patients in a tertiary care
setting, contributing to a more nuanced understanding of
these conditions within the regional context. By identifying
specific risk factors and patterns, the findings can support
the development of tailored healthcare interventions to
mitigate the adverse outcomes associated with PE and
GDM in this population[8, 9]. Gestational Diabetes Mellitus
(GDM) is another significant complication, occurring in
approximately 7% of pregnancies. It is characterized by
glucose intolerance with onset during pregnancy and is
associated with increased risks of adverse maternal and
neonatal outcomes, including macrosomia, cesarean
delivery, and future development of type 2 diabetesin both
the mother and child [10]. The interplay between GDM and
PE is particularly concerning, as both conditions share
common risk factors such as advanced maternal age,
obesity, and metabolic disorders. Recent studies have
demonstrated that GDM can independently increase the
risk of developing PE, possibly due to shared
pathophysiological mechanisms such as endothelial
dysfunction and inflammatory responses [11, 12]. In low-
and middle-income countries (LMICs), the incidence of
both GDMand PE isrisingdue toincreasing rates of obesity,
delayed pregnancies, and limited access to healthcare
services[13]. These factors make it essential toinvestigate
the local epidemiology of PE in women with GDM,
particularly in regions like Peshawar, Pakistan, where
healthcare resources are constrained, and maternal
mortality rates remain high. Understanding these
associations within a regional context could inform public
health strategies aimed at reducing maternal and neonatal
morbidity and mortality [14, 15]. GDM is one of the most
common complications of pregnancy, affecting
approximately 7% of all pregnancies globally. GDM is
characterized by glucose intolerance with onset during
pregnancy, which poses significant risks for both maternal
and fetal health, including preeclampsia, macrosomia, and
the future development of type 2 diabetes. The increasing
prevalence of GDM, particularly in low-and middle-income
countries like Pakistan, is largely driven by rising rates of
obesity and delayed childbearing. Despite its growing
significance, there remains a gap in region-specific
research investigating the interplay between GDM and
preeclampsia in these populations. Understanding the
local epidemiology and risk factors associated with these
conditions is critical to improving maternal and neonatal
outcomes through targeted interventions and enhanced
clinical care strategies[16].

This study aims to evaluate the frequency of PE among
women diagnosed with GDM in a tertiary care hospital in
Peshawar. By identifying the prevalence andrisk factors for
PE in this population, the study will contribute to the
broaderunderstanding of these conditionsand supportthe
development of effective preventive and management
strategies.

DOI: https://doi.org/10.54393/pjhs.vbil1.1716

METHODS

This descriptive cross-sectional study was conducted in
the Department of Obstetrics & Gynecology at Medical
Teaching Institution-Hayatabad Medical Complex (MTI-
HMC)Peshawar from October 2020 to April 2021. The site is
a tertiary care facility that serves an ethnically diverse
population from the surrounding region, allowing us to
investigate the prevalence and characteristics of
preeclampsia among women diagnosed with GDOM. The
study population consisted of pregnant women diagnosed
with GDM, as defined by the American Diabetes Association
(ADA) quidelines. A glucose tolerance test was performed
with a fasting glucose level greater than 92 mg/dL, a one-
hour postprandial glucose level greater than 180 mg/dL, or
a two-hour postprandial glucose level greater than 153
mg/dL. Women with pre-existing diabetes or hypertension
were excluded from the study. Participation was
contingent upon obtaining informed consent from all
participants. A convenience sampling technique was
employed to recruit participants from the hospital's
outpatient and inpatient departments. A total of 133
pregnant women met the inclusion criteria. The sample
size was determined based on the prevalence of GDM as
17.2% using a confidence level of 95% an allowable error of
7% and a 20% dropout rate [16]. Data were collected
through structured interviews conducted by trained
medical personnel, whoreviewed patient records to gather
demographic details(age, ethnicity, and body mass index),
medical history, and specific pregnancy-related variables
(e.qg., gestational age at GDM diagnosis, history of
preeclampsia, and birth weight of previous infants). Blood
pressure was measured using a calibrated mercury
sphygmomanometer, with readings taken twice, at least
four hours apart. By the International Society for the Study
of Hypertension in Pregnancy (ISSHP) gquidelines,
preeclampsia was defined as blood pressure exceeding
140/90 mmHg on two separate occasions within a week,
along with proteinuria. Proteinuria was assessed using a
urine dipstick test, with a result of 1+ or greater considered
positive. Reliability checks for the equipment were
conducted regularly to ensure consistent and accurate
readings. Calibration of the sphygmomanometers was
performed weekly to maintainaccuracy, and any deviations
were corrected immediately. Additionally, the urine
dipstick tests used were from a single manufacturer to
ensure uniformity in results. Handling of missing data, and
incomplete data, such as missing blood pressure readings
or proteinuria results, were excluded from the final
analysis. However, efforts were made to minimize missing
data by thoroughly reviewing patient records and
conducting repeat tests when necessary. The data were
analyzed using SPSS version 25.0. Descriptive statistics,
including means, standard deviations, frequencies, and
percentages, were used to summarize the characteristics
of the study population. The association between GDM and
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preeclampsia was assessed using Chi-square tests for
categorical variables and t-tests for continuous variables,
with a p-value of less than 0.05 considered statistically
significant. The study protocol was approved by the Ethics
Committee of MTI-HMC Peshawar (reference number:
1254), in compliance with the 1964 Helsinki Declaration and
itssubsequentamendments.

RESULTS

Atotal of 133 pregnant women were diagnosed with GDM in
the study. The participants’' mean age was 29.98 + 5.21
years, with a mean BMI of 25.51 + 1.09 kg/m?. The average
gestational age at data collection was 32.22 + 1.98 weeks,
and the average duration of GDM was 4.01 + 1.25 weeks
(Table1).

Table 1: Descriptive Statistics of Study Participants(n=133)

DOI: https://doi.org/10.54393/pjhs.vbil1.1716

| 3-45Years | 4(6.3%) | 59(937%) | 63 [0.627]

Stratification by BMI revealed that 9 women (8.8%) with a
BMI greater than 25 kg/m? developed preeclampsia,
compared to Twoman (3.2%) with a BMl less than 25 kg/m?.
However, the association was not statistically significant
(p=0.301)(Table 6).

Table 6: Stratification of Preeclampsiaby BMI(n=133)

BMI Group Preeclampsia(Yes) No Preeclampsia Total v:l:le
<25 kg/m? 1(3.2%) 30(96.8%) 31 0.301
>25 kg/m? 9(8.8%) 93(91.2%) 102 |

Similarly, no significant association was observed between
the duration of GDM and preeclampsia. Among women with
GDM for less than 4 weeks, 5 developed preeclampsia
(7.1%), and 5 women with GDM for more than 4 weeks
developedthe condition(7.9%)(p=0.862)(Table 7).

Variable Minimum  Maximum  Mean:SD o . . .
Table 7: Stratification of Preeclampsia by Duration of Disease
Age (Years) 22 38 29.98 +5.21 (n=133)
Gestational Age (Weeks) 29 36 32.22+1.98 Duration of p-
Duration of Disease (Weeks) 2 6 4.01+£1.25 Disease Preeclampsia(Yes) NoPreeclampsia Total value
BMI (kg/m?) 235 28.5 25.51+1.09 <4 Weeks 5(7.1%) 65(92.9%) 70 0.862
Participants were distributed evenly across age groups, <4 Weeks 5(7.9%) 58(92.1%) 83 |

with 70 women(52.6%)in the 18-30 years'age group and 63
women(47.4%)inthe 31-45years'age group(Table 2).
Table 2: Age-wise Distribution of Participants(n=133)

Age Group Frequency (%)
18-30 Years 70(52.6%)
31-45 Years 63(47.4%)

Of the 133 participants, 44 women (33.1%) exhibited
proteinuria(Table 3).
Table 3: Frequenciesand Percentagesfor Proteinuria(n=133)

Proteinuria Frequency (%)
Yes 44(33.1%)
No 89(66.9%)

Preeclampsia was diagnosed in 10 women (7.5%) of the
study population(Table 4)
Table 4:Frequenciesand Percentages for Preeclampsia(n=133)

Proteinuria Frequency (%)
Yes 10(7.5%)
No 123(92.5%)

To explore possible correlations between preeclampsia
and other factors, preeclampsia cases were stratified by
age, BMI, and duration of GBDM. Among women aged 18-30
years, 6 developed preeclampsia (8.6%), compared to 4
women in the 31-45 years' group (6.3%). However, no
statistically significant difference was found between the
agegroups(p=0.627)(Tableb).

Table 5: Stratification of Preeclampsiaby Age Groups(n=133)

Age Group Preeclampsia(Yes) No Preeclampsia Total v:::le
18-30 Years 6(8.6%) 64(91.4%) 70 (0.627

DISCUSSION

This study provides evidence of a significant association
between gestational diabetes mellitus (GDM) and
preeclampsia(PE), with 7.5% of GDM patientsin our cohort
developing PE. These findings highlight the critical
importance of monitoring women with GDM for signs of
hypertensive disorders. PE complicates approximately 5-
8% of pregnancies globally, but rates vary widely across
populations, ranging from 2.9% in Swedish cohorts to as
high as 30% in Indian populations [11]. Our results align
moderately with these global trends, emphasizing the
substantial risk GOM poses for PE development. Compared
tointernational studies, the incidence of PE in our cohortis
consistent with findings from middle-income countries,
such as Pakistan and India, where higher rates of GDM and
limited access to healthcare contribute to increased PE
incidence [17, 8]. However, the slightly lower incidence of
PE in our cohort compared to some populations may be
attributedtodifferencesinsample size, healthcare access,
and genetic predispositions. Such variations underscore
the need for region-specific strategies for managing and
mitigating these risks. In our study, the prevalence of
preeclampsia among women diagnosed with GDM was
7.5%, which is comparable to the findings of other studies
conducted in low- and middle-income countries (LMICs)
like Pakistan. Asimilar study conductedin Karachireported
a slightly higher incidence of preeclampsia (9.3%) among
women with GDM, which was attributed to higher rates of
obesity and metabolic disorders in the urban population
[18]. The relatively lower incidence in our cohort from
Peshawar may reflect differences in healthcare access,
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lifestyle, and genetic predispositions between urban and
semi-urban populations. Additionally, varying diagnostic
criteria and sample sizes across studies could contribute
to the differences in preeclampsia rates. Despite the well-
documented association between elevated BMI and the
risk of preeclampsiain GDM patients, our study did not find
a statistically significant relationship between BMI and
preeclampsia. This contrasts with the findings of a study
from Lahore, which demonstrated a strong correlation
between BMI>25 kg/m? and the incidence of hypertensive
disorders in pregnancy. One possible explanation for this
discrepancy could be the relatively small sample size in our
study, which may limit the power to detect significant
associations. Furthermore, differences in the nutritional
and socio-economic profiles of the populations studied
may also contribute to the variation in findings [19]. This
study highlights that GDM is an independent risk factor for
PE, a conclusion supported by previous research linking
GDM's metabolic complications, such as lipid metabolism
disorders and vascular dysfunction, to the development of
PE[20]. This dual pathophysiology suggests that systemic
endothelial dysfunction in women with GDM may initially
manifest as PE and could later contribute to the
development of GDM in subsequent pregnancies if left
unaddressed [11]. While the current study adds to the
growing body of literature on the relationship between GOM
and PE, it also has limitations. The cross-sectional nature
of the study restricts the ability to establish causality.
Furthermore, using a convenience sample from a single
tertiary care center may introduce selection bias, and the
relatively small sample size may limit the generalizability of
the findings. Future studies should explore larger, more
diverse populations and adopt longitudinal designs to
elucidate the temporal relationship between these
conditions better. Also include potential confounders such
as undiagnosed pre-existing conditions and reliance on
self-reported medical histories, which may have affected
the accuracy of data regarding preeclampsia risk factors.
More region-specific studies are also needed to tailor
healthcare interventions for diverse populations,
particularly in low- and middle-income countries where
healthcare access is limited. Ultimately, enhancing early
detection and improving management protocols for these
high-risk pregnancies will be essential for reducing
maternaland neonatal morbidity and mortality.

CONCLUSIONS

This study, conducted at a tertiary care hospital in
Peshawar, identified a 7.5% incidence of preeclampsia
among pregnant women with gestational diabetes mellitus
(GDM). The findings highlight the significant risk that GDM
poses for the development of hypertensive disorders
during pregnancy. These results underscore the critical

DOI: https://doi.org/10.54393/pjhs.vbil1.1716

need for integrated screening and vigilant monitoring of
GDM. Proactive management, including early detectionand
tailored interventions, is essential to mitigate
complicationsandimprove outcomes forbothmothersand
theiroffspring.
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Hypertension was a major risk factor for cardiovascular disorder including Peripheral Arterial
Disease (PAD). Objective: To evaluate the risk of Peripheral Arterial Disease (PAD) in newly
diagnosed hypertensive patients using Ankle-Brachial Index (ABI) measurements and to
determine its potential role as a predictor of cardiovascular risks in this population. Methods:
The study was an observational, cross-sectional study. This study was conducted in Khairpur
Medical College Civil Hospital Khairpur Mirs. The duration of this study was six months, from
November 2023 to April 2024This study include n= 246 newly diagnosed hypertension. Three
levels of ABl had beenidentified through determining the ABlin bothlegs: low ABI(<0.9), normal
ABI(0.9-1.4), and high ABI (>1.4). Student's t-test. Pearson correlation test have been utilized
when assessing the significance of the association between ABI levels and blood pressure
values. Results: ABl was normal in 60% of the 246 participants, low in 20% and high in 20% of
them. In comparison to those who had normal and high ABI, participants who had low ABI
showed considerably higher SBP in both lower limbs (p < 0.001). Furthermore, there was
additionally a significant distinction (p < 0.001)in the SBP and DBP among people who had high
ABI. Participants with average ABI had higher SBP in their right upper limb than those who
suffered from elevated ABI(p < 0.001). Conclusions: This study showed that in individuals who
have recently identified high blood pressure, there was a significant relationship among ABI
levelsandarterial pressure levels.

INTRODUCTION

The heart pumps blood throughout the body, it exerts force
on the artery walls. This force is known as Blood Pressure
(BP). Systolic Blood Pressure (SBP) and Diastolic Blood
Pressure(DBP)are the two standard values used to express
it [1]. Blood pressure is measured in two ways: diastolic
blood pressure is the pressure in the arteries during
diastole, or the time between heartbeats, and systolic
blood pressure is the pressure in the arteries during a
heartbeat. When taken collectively, these metrics offer a
significant indicator of cardiovascular health [2, 3]. Both
alcoholabuse and smoking have direct and indirect effects
on blood pressure, further compounding the risk [4].
Specifically, in elderly people, Peripheral Artery Disease
(PAD) is a widespread condition which is strongly
connected to cardiac risk factors such as atherosclerosis,

and hypertension [5]. Whenever utilized as an evaluation
instrument for recently identified high blood pressure
people with disabilities, the Ankle-Brachial Index (ABI)
provides essential details concerning premature PAD
being recognized. Ankle to brachial systolic Arterial Blood
flow ratio (ABI)is an easy to understand, minimally invasive
diagnostic. ABlscores < 0.9 are predictive of PAD and point
to restriction or congestion of the vasculature [6, 7]. It
additionally seems essential to recognize PAD early due to
enhances the chance of unfavourable cardiovascular
complications, such as haemorrhage and myocardial
infarction, which can be fatal. The pharmaceutical
therapies, changes in behaviour, and, if needed surgery
alternates may collectively minimize such hazards for
those who have lower ABI scores as they get early
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treatment[8, 9]. Clinicians may more effectively recognize
subclinical cardiovascular disease and start adequate
prevention efforts via incorporating ABI examination into
typical clinical care for recently identified people with high
blood pressure [10]. With respect to either the greatest or
minimum degrees of ankle stress, there are different
methods for figuring out ABI. The most elevated ankle
pulse has been adopted as an average in the latest
recommendations released by the American Heart
Association(AHA)and the Inter-Society Consensus for the
Handling of Peripheral Arterial Disease (TASC Il). These
suggestions, at the same time, have not been frequently
embraced and therefore could overestimate the real
frequency of PAD[11]. What is the prevalence of Peripheral
Arterial Disease (PAD) in newly diagnosed hypertensive
patients, as determined by Ankle-Brachial Index (ABI), and
how effectively can ABI serve as a predictor of
cardiovascularriskinthis population?

This study aimed to evaluate the risk of Peripheral Arterial
Disease (PAD) in newly diagnosed hypertensive patients
using Ankle-Brachial Index (ABI) measurements and to
determineits potentialrole asa predictor of cardiovascular
risksinthispopulation.

METHODS

The study was an observational, cross-sectional study,
conducted in Department of Hypertension and
Cardiovascular at Khairpur Medical College Civil Hospital
Khairpur Mirs. The duration of this study was six months,
from November 2023 to April 2024. A total of 246
participants were enrolled using convenience sampling
method. Inclusion criteria were participants aged between
30-55 years, newly diagnosed Hypertensive Patient
without any antihypertensive medications, of both sex
were involved in study. Exclusion criteria were diabetic
participants, long standing hypertension, and peripheral
nervous system disorder. The formula for estimating
proportions was as follows: n= Z2. P. (1-P)/d2, n=sample
size, Z= (1.96 or 95% confidence level), P=estimated
proportion (0.20 or 20%), d= margin of error (0.05 or 5%).
The required sample size was n=246. Each participant had
their body measurements conducted in a lab following
along to a set procedure. Weight/height2 was used to
compute BMI. A computerized oscillometric devices
(Watch BP Office, Microlife, Widnau, Switzerland) was
employed to evaluate the ABI. Before having their blood
pressure quantified, every individual was permitted to lie
downinalying down position for no less than of 5 minutes.
Before the test, the individuals had been warned not to
drink any tea, coffee, or other cardiomodulator agents. ABI
was determined through determining the highest brachial
systolic arterial blood pressure of each arm (Rt or Lt) and
multiplying it by the mean systolic blood pressure from
either ankle. Every three minutes, for a length of one
minute, the systolic and diastolic Blood Pressures (BP)
were taken into consideration. The blood pressure was
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taken, the cuffs were taken off, and the patients were free
to depart. The ABI was computed and the blood pressure
data was recorded daily. Data were analyzed by using SPSS
version 21.0. Continuous variables such as age and blood
pressure were expressed as mean *+ SD. Categorical
variables, including smoking status and gender, were
presented as percentages. Student's t-test was used to
evaluate the relationship between ABl and blood pressure.
Student's t-test was used to compare the means of ABI
between different groups (blood pressure levels), which
was appropriate for comparing the means of two
independent groups. Pearson Correlation Test was applied
to analyze the linear relationship between ABI and blood
pressure parameters. P<0.005 was considered as
significant. The study was approved by the Institutional
Review Board (KMC/RERC/74), ensuring adherence to
ethical standards. Informed consent was obtained from all
participants priortotheirinvolvementinthe study.

RESULTS

This study of 246 newly diagnosed hypertensive
individuals, with a mean age of 50 years and 60% male,
assessed their risk for Peripheral Artery Disease (PAD)
using the Ankle Brachial Index (ABI). The participants had
an average BMI of 25-29.9, indicating overweight status,
and 25% were smokers. The mean LDL cholesterol was 110
+ 35 mag/dL, triglycerides 150 + 40 mg/dL, and total
cholesterol 195 + 30 mg/dL. Additionally, 40% of
participants were sedentary, increasing their risk for PAD
progression. These findingswere detailedintable.

Table 1:Demographic Variables of study participants(n=2486)

Total Number of Participants

Demographics Variables

Mean £ SD/ N (%)
Age - 5010
Male 146(60%)
Gender

Female 198 (40%)
BMI (Kg/m?’) - 27.5+4.2
Smoking Status Smokers 62(25%)
Non-Smokers 184(75%)
Hypertension Stage 1 172(70%)
Stage Stage 2 74(30%)
Normal(1.0-1.4) 148(60%)

ABI Categories |Borderline (0.91-0.99) 49(20%)
PAD(<0.9) 49(20%)

Total Cholesterol 195+ 30

Lipid Profile LDL Cholesterol 110+ 35

HDL Cholesterol 45+10

Triglycerides 150 + 40

Sedentar %

Physical Activity y 98(40%)
Active 148(60%)

The right Ankle-Brachial Index (ABI) showed significant
negative correlations with systolic blood pressure (SBP)in
both the right upper limb (r =-0.310, p = 0.021) and the left
upper limb (r = -0.340, p = 0.010). Conversely, a positive
correlation was observed betweenright ABland SBP in the
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right lower limb (r = 0.510, p < 0.001). The left ABI
demonstrated a significant negative correlation with SBP
in the left upper limb (r = -0.390, p = 0.005). However,
diastolic blood pressure (DBP) correlations were not
significant (p > 0.05). Pearson correlation analysis was
employed to assess these relationships. These findings
highlight the potential value of ABI in evaluating systolic
blood pressure, asshownintable 2.

Table 2:Correlation of ABI with Blood Pressure (BP) Variables
(n=246)

SBP Right Lower Limb(mmHg) | 0.510 | <0.001 0.130 0.300
SBP Left Lower Limb(mmHg) | 0.280 | 0.040 0.150 0.250
DBP Right Upper Limb(mmHg) | -0.190 | 0.170 -0.10 0.450
DBP Left Upper Limb(mmHg) | -0.170 | 0.190 -0.180 0.180
DBP Right Lower Limb (mmHg) | 0.070 | 0.550 0.010 0.920

Patients with low ABI, indicating PAD, have significantly
higher systolic (SBP) and diastolic blood pressure (DBP)
compared to those with normal or high ABI, suggesting
elevated peripheral resistance. Statistically significant
differencesin SBP(p<0.001)and DBP(p=0.001-0.004) were
observedacross ABIgroups, with at-value of 5.51(p<0.001),
indicating a clear association between blood pressure and
ABllevels(Table 3).

Varlabl Left Right Right Left
EMELUS ABI(p) ABI(r) ABI(p) ABI(r)

SBP Right Upper Limb(mmHg) | -0.310 | 0.021 -0.340 0.010
SBP Left Upper Limb(mmHg) | -0.200 | 0.150 -0.390 | 0.005

Table 3:Left ABlasaPredictor of Blood Pressure Variationsin Diagnosed Hypertensive Participants

Right Upper Left Upper RightLower LeftLower RightUpper LeftUpper RightLower LeftLower

Pr:g‘r‘li(‘;t;’ Limb(SBP) Limb(SBP) Limb(SBP) Limb(SBP) Limb(DBP) Limb(DBP) Limb(DBP) Limb(DBP) '~ A=
Mean*SD Mean*SD MeantSD Mean*SD Mean:*SD Mean:*SD MeantSD MeantSD
Low ABI (<0.9) 160+20 | 158422 | 165+18 | 163+20 95+ 14 94 +12 97+13 96+ 11 - bo.oor
Normal ABI(0.9-14) | 13515 13014 | 145+17 | 130+16 85+8 847 87+9 86+7 N N
High ABI (>1.4) 145+18 4317 | 150+18 | 148+21 90+10 8912 91+ 11 92:13 | 6551 bo.0or
p-Value <0.001 <0.001 <0.001 <0.001 0.001 0.001 0.001 0003 |0004| -

Participants with low ABI(<0.9) showed significantly higher systolic and diastolic blood pressure (SBP and DBP)compared to
those withnormal orhigh ABI, indicatingalink to PAD. For example, right upperlimb SBP was 160 + 21 mmHg for low ABl versus
136 £17mmHg fornormal ABI. Similarly, DBBPin the low ABlgroup was 86 + 13 mmHginlower limbs compared to 85+ 9 mmHg for
normal ABI. The high ABI group had higher BP than the normal group, suggesting arterial stiffness, but less than the low ABI
group.At-value of 7.1and p-value <0.001 confirmed these differences were statistically significant(Table 4).

Table 4: Right ABlasaPredictor of Blood Pressure Variationsin Diagnosed Hypertensive Participants

Right Upper LeftUpper RightLower LeftLower RightUpper LeftUpper RightLower LeftLower

recictor Limb(SBP) Limb(SBP) Limb(SBP) Limb(SBP) Limb(DBP) Limb(DBP) Limb(DBP) Limb(DBP) '~ A=
MeantSD MeantSD MeantSD Mean:*SD Mean:iSD Mean:*SD MeantSD MeantSD
Low ABI(<0.9) 160221 | 158%19 | 16523 | 162£22 | 9613 | 94%16 | 97+01 9%:15 | - b0.00T
Normal ABI(0.9-1.4) | 136%17 | 13011 | 14510 | 1300 85:9 846 886 88:7 | - | -
High ABI (>1.4) 145218 | 14617 | 16220 | 911l 0:N | %:1 | 3x12 | 92:18 | 71_po.0or
p-Value <0.001 <0001 | <0001 | <0.00i 0.001 0.001 0.003 0004 | - | -

DISCUSSION

ABI measurements that were important, a comprehensive
clinical history, and an assessment of physical
characteristics enable healthcare workers to assess the
patient's whole cardiovascular health [12]. Systolic Blood
Pressure (SBP)and Diastolic Blood Pressure (DBP)for each
of the legs showed consistently elevated among people
having low ABI values an indication of PAD than in
participants with normal or high ABI values [13]. In the
current study to find that, the peripheral artery
constriction, which lowers blood flow to the limbs, was the
hallmark of Peripheral Artery Disease (PAD). The body
raises blood pressure in an attempt to make up for the
compromised perfusion. An increased risk of
cardiovascular problems, such as heart attack, stroke, and
further advancement of PAD, was indicated by elevated
SBPand DBPin patients with low ABI[14,15]. Inthe present
study to find that, the relationship between the blood

pressure in each ankle and the limbs; a significant
correlation was found between the ABIs in both ankles and
the blood pressure in the right upper and left lower limbs,
and a significant correlation was found between the left
ankle and the blood pressureinboth upperand lower limbs.
The participants' ABls were all within the normal range for
ABI, which was typically 0.9 to 1.3, indicating that none of
the participants had severe peripheral artery disease [16].
In the current study to found that, this implies that arterial
stiffness and abnormalities in arterial pressure especially
amongthelimbscanbe observedinthe ABI. The purpose of
this research was to examine the differences in blood
pressure parameters across groups with low, normal, and
high Ankle-Brachial Index (ABI) levels. By identifying these
contrasts, the study aims to highlight the associations
between ABI levels, hypertension, and Peripheral Arterial
Disease (PAD). Specifically, it explores how low ABI
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(indicative of PAD)and high ABI(linked to arterial stiffness)
relate to elevated systolic and diastolic blood pressures
compared to normal ABI levels. The parameters of blood
pressure were measured across different groups. The
Upper Limb's SBP variations were far greater among those
with Low ABI, but participants who had more ABI reported
considerably greater SBP in the two lower limbs [17]. The
participants in the normal ABI group may have adequate
arterial requlation that suggests their arteries were
capable of expanding to an appropriate level in reaction to
increased blood circulation, according to their larger SBP.
However, the heightened SBP could indicate that the above
limbs' greater systolic arterial pressure has been triggered
by other systematic variables, that include stress,
heightened cardiac output, or initial stages hypertension.
We were agreed from the previous study [18]. On the other
hand, people with high ABI might be suffering from arterial
stiffness that can cause peripheral artery systolic blood
pressure to fall regardless of expanding essential
hypertension. Patients having various levels of arterial
stiffness might display different patterns of elevated blood
pressure in the upper extremity on right side comparing to
the lower extremities or the left upper limb, particularly
where the arterial stiffness remains more confined [19].
While there was a correlation between higher mortality and
high ABI values (>1.3) indicating arterial stiffness, the risk
was generally smaller than that of ABI values <0.9, which
suggest more severe PAD (Peripheral Arterial Disease). In
patients with underlying diseases such as hypertension,
high ABI values were more concerning even though they
were not as frequently associated with symptomatic PAD.
In a similar vein, borderline-low ABI values (0.9-1.1) should
be cautiously watched asthey may signal early PAD or other
cardiovascular problems. In general, a complete
cardiovascular evaluation and continued monitoring were
necessary to control and minimize any consequences that
may arise from high or borderline-low ABI levels [20].
Based on the findings, incorporating ABlI measurement
into routine hypertension management could help identify
early signs of Peripheral Arterial Disease (PAD), especially
in patients with high Systolic Blood Pressure (SBP). Since
ABI was correlated with SBP, particularly in the upper and
lower limbs, it can serve as a valuable tool in assessing
vascular health and PAD risk in hypertensive patients.
Healthcare providers should consider using ABI to
personalize treatment plans and detect PAD early,
improving overall management and reducing
cardiovascularrisks.

CONCLUSIONS

This study reveals significant correlations between ABland
blood pressure, particularly Systolic Blood Pressure (SBP)
in both upper and lower limbs. The findings underscore
ABI's potentialasavaluable tool forassessing hypertension
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severity and the risk of Peripheral Arterial Disease (PAD)in
hypertensive patients. The positive correlation between
ABIl and SBP in the lower limbs suggests that higher blood
pressure may increase PAD risk, highlighting the
importance of including ABlI measurement in routine
hypertension management.
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Sweetened beverage consumption has become a growing concern due to its potential negative
effects on oral health, particularlyamong young adults. Objectives: To assess the consumption
patterns and self-reported oral health of sweetened beverages among young adults in
Peshawar. To evaluate the association of self-reported oral health and sweetened beverage
consumptionamongyoungadults. Methods: A cross-sectional study was conducted among 163
young adults in Peshawar. An online questionnaire was sent to study participants via
convenience sampling. A structured questionnaire was used to collect data. Data were entered
and analyzed using SPSS 26. The chi-square test was employed to assess the association
between different categorical variables and p<0.05 was considered significant. Results: The
mean age of the participants was 19.37 + 1.57 years. Soda was the most frequently consumed
beverage(33.1%), followed by energy drinks(11.7%), favored tea(9.8 %), packed juices(11.7%), and
other beverages(14.8%). Around 41.7% of the participants experienced tooth sensitivity, 41.1%
had dental caries and 37.4% had gum problems. Significantly more female than male consumed
sweetened beverages daily. Conclusions: A positive link between increased intake of sugary
drinks and poor oral health. To tackle this issue, it is crucial to implement public health
initiatives, school-based programs, and policy reforms aimed at reducing sugary drink
consumptionand enhancingoral health.

INTRODUCTION

In recent times, energy drinks, soda and other soft drinks
have become increasingly popular. There has been a
significant hike in demand for sweetened beverages
especially among the young population [1]. Fruit-favoured
beverages with added artificial sweeteners and
preservatives are liked by all young adults. The increase in
consumption raises concern among health professionals
and dentists[2]. Several health hazards are reported from
the use of sweetened drinks including obesity, diabetes,
and tooth decay, due to the high sugar content of these
beverages[1, 3]. Therise inthe consumption of sweetened
beverages raises concerns about oral diseases, especially
dental caries [4]. The high sugar content develops an
active acidic environment in the oral cavity [2]. The

combination of acid production and fermentable
carbohydrates creates an environment conducive to
bacterial growth, leading to tooth enamel breakdown and,
consequently, dental caries[2, 3]. According to the World
Health Organization, sugar intake should be limited to less
than 10% of total energy consumption, and ideally, to less
than 5% for optimal health benefits [3]. Regardless of
these clear recommendations, the consumption of
sweetened beverages is increasing at an alarming rate
among young adults [4]. Studies have demonstrated a
connection between sweetened beverage consumption
and both oral health problems and general healthissues[4-
6]. In the United States, sugar-sweetened beverages
contribute approximately 7% of the daily caloric intake
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among young adults [5]. A strong correlation exists
between sugary drink consumption and dental caries in
children and adolescents. While the evidence is limited, it's
well-established that health and dietary habits formed
during young adulthood often persist throughout life.
Young adults are often involved in risk-taking behaviours
while ignoring any preventive measures, and unhealthy
eating and drinking habits are among those behaviours[1,
7]. Similarly, dietary choices are influencing oral health
status among this vulnerable group, leading to a vicious
health cycle [1, 8]. The perception of young adults
regarding their oral health is important in shaping their
eating habits. It serves as an indicator of oral health-
related quality of life, thus affecting the psychological and
social impact of oral health[1, 4]. Self-reported oral health
is a fundamental factor in understanding individuals' views
of their dental health, which can be affected by
consumption patterns of artificial beverages [7]. More
evidence is growing on the linkage of sugary beverages to
poor oral health[9]. However, the research gap still exists
in our understanding of how young adults perceive dietary
habits with oral health. The implications of this research
will extend beyond individual health, influencing public
health strategies aimed at reducing diet-related dental
diseases. Insights into young adults' perceptions of oral
health and its connection to sweetened beverage
consumption can guide targeted educational campaigns
and preventive measures [3, 10]. Public health initiatives,
including community-based programs and university
health services, can utilize findings from this study to
foster an environment that encourages healthier beverage
choices and increased oral health awareness.
Furthermore, exploring the relationship between
sweetened beverage consumption and self-reported oral
health can lead to the development of holistic strategies
that address not only dietary behaviours but also the
psychological and social aspects of health [11]. Pakistan
has one of the highest rates of sweetened beverage
consumption globally, with approximately 99.3% of the
population consuming these drinks. Yemen shows the
second-highest daily and weekly consumption rates
around 60% [5]. The consumption of sugar-sweetened
drinks poses a significant public health issue, particularly
affectingthe dental health of youngadults.

This study aims to identify the patterns of sweetened
beverage consumption among young adults. The
secondary objectives are to assess the self-reported oral
health of youngadultsand exploreitsassociation with their
patterns of sweetened beverage consumption. By
examining these dietary habits and health perceptions, the
study seeks to provide a comprehensive understanding of
their interplay, ultimately guiding future research
interventions.

METHODS

A cross-sectional study was conducted from April to
September 2024 among young adults. A sample size of 179

DOI: https://doi.org/10.54393/pjhs.vbi11.2512

young adults was calculated using the Open-Epi calculator.
The sample size was calculated assuming a proportion of
12%[12], a precision of 5%, and a 95% confidence interval,
with a 10% non-response rate. This yielded a minimum
required sample size of 163 participants, which was
adjusted to 179 to account for a 10% non-response rate. A
well-structured self-administered questionnaire was used
to collect data. The questionnaire was pilot-tested on 5%
of the sample size. Data collection was started after
obtaining ethicalapproval fromthe Ethical Review Board of
Gandhara University (Certificate No. GU/Ethical
Committ/2024/160). Participants were recruited through a
digital distribution strategy through the snowball sampling
technique. The online questionnaire was shared via
WhatsApp and social media groups among students of
Gandhara University, Peshawar. Informed consent was
obtained from each participant at the start of an online
questionnaire. Participants aged 18-25 years who were
residents of Peshawar were included in the study.
Individuals who were younger than 18 or older than 25 years
were excluded. Additionally, participants who were unable
to understand or complete the questionnaire were not
included in the study. All the collected data were entered
and analyzed using SPSS version 26.0. Mean and standard
deviation were calculated for the age of participants.
Frequency tables and percentages were generated for
categorical variables. The chi-square test was conducted
to determine the association between different
categorical variables and p-values less than 0.05 were
consideredsignificant.

RESULTS

A total of 179 questionnaires were distributed online to
young adults for this cross-sectional study. After data
cleaning and deletion of incomplete responses, a total of
163 complete responses were included in the study. The
mean age of the participants was 19.37 + 1.57 years. Female
participants were 69.9% (114), while male participants were
30.1% (49). All of the participants were college students,
69.3% (113) were TIst year students and 23.3% (38) were 2nd
year students. Around 5.6% (9) were 3rd year students and
1.8% (3) were 4th year students. When asked how often the
participants consume sweetened beverages in one week,
19% (31) of participants reported daily consumption, while
25.8% (42) once a week, 30.7% (50) reported 2-3 times per
week, 11% (18) more than 4 times a week, and 13.50% (22)
reported that they do not consume any sweetened
beverages during the week. The consumption pattern of
sweetened beverages in one week among young adults is
showninfigurel.

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 150




Sweetened Beverages Consumption and Oral Health among Adults

Niaz A etal.,

Consumption of sweetened beverages in one week

30.70%
25.80%

Daily Once aweek 2-3 times a week More than 4 times Never
a week

Figure 1: Consumption of Sweetened Beverages in One Week
among YoungAdults

The participants were asked about the type of beverages
they consume. 54 (33.1%) soda and energy drinks were
consumed by 19 (11.7%) and 16 (9.8 %) consumed favoured
tea. Approximately 19 (11.7%) packed juices and 55 (33.7%)
consumed drinks other than those mentioned. A higher
prevalence of sweetened beverage consumption was
found in female than male. Several participants used a
combination of different drinks, which were as follows;
3.7% soda and packed juices, 3.7% consumed energy
drinks and packed juices, 2.5% soda and favoured tea,
while 1.8% of participants consumed soda, energy drinks,
packed juice, flavored tea, and other drinks in different
combinations. The number of beverages consumed per day
was analyzed. Results showed that 30.1% of participants do
not consume any drink daily, one drink was consumed by
60.7% of participants, two drinks were consumed by 5.5%
of participants, and 3.7% of participants consumed three
drinksinasingle day. The oral health practices and the self-
reported dental problems of young adults are
demonstratedintable.

Table 1: Oral Health Behaviors and Self-Perceived Oral Health
Conditions of Young Adults

Oral Health Behaviour and Self-Perceived Oral Health

DOI: https://doi.org/10.54393/pjhs.v5i11.2512

Gum Problems

Experienced Gum Problems 61(37.4%)
No Gum Problems 102(62.6%)
Tooth Cavities
Had A Tooth Cavity 87(41.1%)
Never Had A Tooth Cavity 96(58.9%)
Bad Breath

Experienced Bad Breath 56 (34.4%)
Never Had Bad Breath 107(65.6%)

Tooth Pain After Consumption of Sweetened Beverage

Never Experienced Tooth Pain 1M9(73%)
Experienced Tooth Pain 44(27%)
Tooth Sensitivity After Consumption
Experienced Tooth Sensitivity 50(30.7%)
Never Experienced Tooth Sensitivity 13(69.3%)

The participants were asked whether they were aware of
the health hazards of sweetened beverages, 141 (86.5%)
reported that they were aware of the harmful effects of
sweetened beverages while 22 (13.5%) were unaware. A
greaternumber of female wasaware of the negative impact
of sweetened beverages on oral health compared to male
(p<0.05). The participants were asked if they had received
any information from a healthcare provider or any other
source on oral health risks related to the use of sweetened
beverages, 93 (57.1%) reported that they had received any
such information while 70 (42.9%) denied receiving any
such information. Chi-square test to examine the
association between frequency of sweetened beverage
consumption (daily, weekly, and non-consumers) and self-
reported oral health conditions (tooth sensitivity, tooth
cavities, gum problems, and bad breath). The findings of
associations between sweetened beverage consumption
and self-reported oral health conditions are highlighted in
table 2.

Condition n(%) Table 2: Association Between Oral Health Conditions and
Tooth Brushing Frequency Frequency of Sweetened Beverage Consumption Among Young
Once a Day 93(57.1%) Adults
Twice a Day 64(39.2%) Oral Health Frequency of Sweetened . p-

Do Not Brush Their Teeth 6(3.7%) Condition Beverage Consumption n (%) Value
Use of Mouthwash Daily Consumers 18/31(58.1%)
No Use of Mouthwash 18(72.4%) Once a Week 16/42(38.1%)

Use Mouthwash 45(27.6%) Tooth Sensitivity 2-3 Times/Week 21/50(42.0%) | >0.05
Flossing >4 Times/Week 8/18(44.4%)
Use floss 132(81%) Non-Consumers 5/22(22.7%)
Do Not Use Floss 31(19%) Daily Consumers 19/31(61.3%)
Previous Dental Visit Once a Week 18/42(42.9%)

In the last 6 Months 43(26.4%) Tooth Cavities 2-3 Times/Week 19/50(38.0%) | >0.01
In the 6-12 Months 20(12.3%) >4 Times/Week 9/18(50.0%)
More Than A Year Ago 42(25.8%) Non-Consumers 4/22(18.2%)
Never Visited A Dentist 58(35.5%) Daily Consumers 17/31(54.8%)
Tooth Sensitivity Once a Week 15/42(35.7%)

Reported Tooth Sensitivity 68 (41.7%) Gum Problems 2-3 Times/Week 20/50(40.0%)| 0.06

No Tooth Sensitivity 95(58.3%) >4 Times/Week 6/18(33.3%)
Non-Consumers 5/22(22.7%)
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Daily Consumers

14/31(45.2%)
17/42 (40.5%)
17/50(34.0%) | >0.05
7/18(38.9%)
4/22(18.2%)
Daily consumers of sweetened beverages exhibited significantly
higher rates of tooth sensitivity, cavities, and bad breath
comparedtolessfrequent or non-consumers(p<0.05). There was
no association between gum diseases and consumption of
sweetenedbeverages.

DISCUSSION

The current study was conducted to assess the patterns of
sweetened beverage consumption and self-reported oral
health status among young adults in Peshawar. There has
been a marked increase in consumption of sugary
sweetened beverages among young adults in recent years
which has raised serious concerns among health
professionals. The study revealed a concern high
prevalence of sugar-sweetened beverage consumption
among young adults in Peshawar. A substantial proportion
of participants, 30.7%, were frequent consumers. Another
study conducted in Pakistan stated that 12% of college
students consume sweetened beverages [12]. A study
conducted in Saudi Arabia found that 93.6% of participants
consumed soft drinks weekly, with 40.8% consuming them
daily. Another study reported that 98.5% of participants
consumed soft drinks within three months [13]. A study
done in Kuwait, also reported the majority of participants
(93.8%)consumed weekly beveragesand 32.6% consumed
daily beverages[5]. The use of different types of beverages
usually depends on the personal preferences and tastes of
individuals. The results of the current study showed
different variations according to the kind of beverage
consumption. Soda was the most frequent and preferable
drink among the individuals (33.1%) which comes in
resemblance to other studies done in Lahore, Bahrain and
Australia showing similar preference among young
populations [14, 15]. Another drink that was most popular
and frequently used among young adults was energy drinks
(11.7%). The data from low-middle-income countries also
showed evidence that carbonated drinks are consumed
1.39 times more among young adults. Moreover, 54.3% of
adolescents consume at least one carbonated drink per
day [16]. A notable finding was the diverse range of
beverage combinations consumed by participants. For
instance, 3.7% consumed a mix of soda and packed juices,
while another 3.7% opted for energy drinks and packed
juices. Additionally, 2.5% combined sodaand flavoured tea,
and 1.8% consumed a variety of beverages including soda,
energy drinks, packed juices, flavored tea, and others. Our
study found that the most common consumption pattern
was one beverage per day, reported by 60.7% of

Once a Week
2-3 Times/Week
>4 Times/Week
Non-Consumers

Bad Breath
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participants. A smaller proportion, 5.5%, consumed two
beverages daily, while 3.7% consumed three. A study done
during COVIDrevealed that there was anincrease of uptake
of sugary beverage use increased by 32% and led to oral
health emergencies in 18% of individuals. During this time
one out of five individuals preferred using sweetened
beverages, showing a shift in dietary habits [11]. Habitual
consumption of sweetened beverages is linked to type 2
Diabetes as evident from research [17]. Most of the
participants suffered from dental caries and tooth
sensitivity in the past year. Bad breath was experienced
more by female in comparison to male. A systematic review
revealed anincrease in the odds of cariesand anincreased
Decayed, Missingand Filled teeth score as compared to no-
sugar beverage users [14, 18]. Similarly, primary dentition
showed anincrease in caries prevalence up to two timesiin
those taking sugary diets and drinks as compared to non-
sugary consumers [4]. Similarly, caries prevalence is
positively associated with sugar-sweetened beverages
with 60.9% and 85 % more prevalence among consumers
and non-consumers [19, 20]. Most of the participants in
this study experienced tooth pain and sensitivity
immediately after consumption of sweetened beverages.
Similarly, a study on health professionals reported that
84% of daily consumers had sensitivity, along with 97% dis-
colorationand 87% erosion[2, 20]. A strong understanding
of the health risks associated with added sugar is crucial
for making informed dietary choices. In our study, the
majority of participants (86.5%) demonstrated adequate
knowledge about the negative impact of sugar-sweetened
beverages on both general and oral health. These findings
align with previous research, which has also shown a
positive relationship between awareness and knowledge
and the consumption of sugar-sweetened beverages[12].
When asked about receiving information on the oral health
risks associated with sugar-sweetened beverages, 57.1%
of participants reported having been informed by a
healthcare provider or other source. This aligns with
findings from a study of medical and dental university
students, which indicated that dental students, in
particular, possessed a higher level of knowledge on the
subject[12].

CONCLUSIONS

The findings reveal a significant association between daily
consumption and increased rates of tooth sensitivity,
cavities, and bad breath, compared to those who consume
sugary drinks less frequently or not at all. A positive link
between increased intake of sugary drinks and poor oral
health. To tackle thisissue, itis crucial to implement public
health initiatives, school-based programs, and policy
reforms aimed at reducing sugary drink consumption and
enhancingoral health.
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Maternal Near-Miss events are critical indicators of the quality of maternal healthcare,
representing instances where women survive severe obstetric complications that could have
resulted in death. Objectives: To find out the characteristics and causes of maternal near-miss
events and maternal mortality at Liaquat University Hospital Hyderabad/Jamshoro. Methods:
This cross-sectional study was conducted on 233 pregnant and postpartum women of were
within 42 days of childbirth, who presented with severe morbidity or early maternal mortality.
The duration of the study was from January 1 2021 to June 30 2021. Women undergoing
uncomplicated cesarean sections or normal vaginal deliveries, as well as cases of mild anemia,
mild-to-moderate hypertension, and Class | and Il hemorrhages(less than 30% blood loss), were
excluded. Data were collected on demographic characteristics and clinical details such as the
mode of delivery, timing of near-miss events concerning admission, patient presentation,
surgical interventions performed to save the mother's life, and obstetric complications.
Results: The mean age of maternal near-miss cases was 25.5 + 5.5 years. Most maternal near-
miss cases occurred among multiparous, rural, un-booked women aged 26-30 years. The
leading causes of maternal near-miss were hemorrhage (44.2%), hypertensive disorders
(35.1%), and dystocia (12%), followed by sepsis and severe anemia (4.2% each). A significant
proportion, 176 cases(75.5%), required intensive care unit admission, with a mean hospital stay
of 14.5 days. Conclusions: It was concluded that hemorrhage and hypertensive disorder were
foundtobe the most common causes of maternal near-miss cases.

INTRODUCTION

Maternal health is the key parameter of the overall quality
and accessibility of healthcare the world over. World Health
Organization(WHOQ)estimates more than 300,000 maternal
deaths and about ten million women facing complications
of pregnancy, childbirth or the post-natal periodinasingle
year (2020). To address these, events of maternal near-
miss(MNM)are identified asthose that occurinwomenwho
were severely affected by complications during pregnancy
or within 42 days following termination of pregnancy but
survived[1, 2]. With multiple commonalities with maternal
deaths; these show a vital means to identify gaps in the

healthcare system [3]. Maternal health has benefits over
the years on a global scale with such improvements being
more pronounced in low and middle-income countries
however there is still a long way to go. The maternal
mortality rate (MMR) in Pakistan improved from 375 per
100,000 live births in 1995 to 178 per 100,000 live births in
2019[4]. Such a decrease in MMR indicates improvements
in maternal healthcare services focused on women.
However, the maternal mortality rate is still a public health
problem with most women dying from hemorrhage,
hypertensive disorder and sepsis as documented causes
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[5]. MNM is gaining global attention as a useful measure of
maternal health care. WHO defines it as "A woman who
almost died but survived a complication of pregnancy,
childbirth and pregnancy termination in the 42-days post-
pregnancy” [3]. Survival does not occur by chance; it
requires timely interventions to prevent death from severe
obstetric complications that arise during pregnancy [6].
Different criteria for identifying MNM cases have been
proposed, which can be categorized under disease-
specific, management-specific and organ-system
dysfunction-based approaches. Hemorrhage continues to
be the leading cause of MNM and maternal mortality. A
studyreported hemorrhage as the cause in 44.2% of MNMs
cases, hypertensive disorder in(35.1%), dystocia(12%) and
sepsis(4.2%)[7]. These results highlight the importance of
timely identification and management of lapses during
obstetric complications. While global studies on MNM have
provided valuable insights, there is limited research
specific to the Pakistani population. Given the high burden
of maternal complicationsinthe region, understanding the
prevalence and causes of MNM is essential to improve
maternal outcomes. MNM investigations can help identify
high-risk groups, planinterventions for managing obstetric
emergencies, and strengthen healthcare systems to

prevent maternal deaths.

This study aims to address this gap by evaluating the
characteristics and causes of MNM in a tertiary care
hospitalin Pakistan.

METHODS

This cross-sectional study was conducted at the
Department of Gynaecology and Obstetrics Unit-I, Liaquat
University of Medical and Health Sciences, Hyderabad from
January 12021 to June 30 2021. A sample size of 233
participants was included, consisting of pregnant and
postpartum women within 42 days of childbirth who
presented with severe morbidity or early maternal
mortality. Exclusion criteria included women undergoing
uncomplicated cesarean sections or normal vaginal
deliveries, as well as cases of mild anemia, mild-to-
moderate hypertension, and Class | and Il hemorrhages
(less than 30% blood loss). The sample size was calculated
via Open Epi Sample Size Calculator with the prevalence of
maternal near misses as 18.6% with a 5% margin of error
and 95% confidence interval [4]. The study was approved
by the Ethical Review Committee of Liaquat University of
Medical & Health Sciences, Jamshoro, vide letter
(NO.LUMHS/REC/-1003). All eligible patients meeting the
inclusion criteria, as defined by the WHO protocol for
maternal near-miss events [8], were registered using a
pre-designed Performa. Informed written consent in local
languages (Urdu and Sindhi) was taken from each
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participant afteracomplete debriefingabout the studyand
before enroliment. The WHO clinical criteria include acute
cyanosis, shock, or loss of consciousness lasting over 12
hours, while laboratory parameters include oxygen
saturation below 90% for more than 60 minutes, creatinine
>3.5mg/dL, or lactate >5 mEq/mL [8]. Data were collected
on demographic characteristics, including age, parity,
gestational age at admission, booking status, referral
status, and mode of admission. Clinical details such as the
mode of delivery, timing of near-miss events concerning
admission, patient presentation, surgical interventions
performed to save the mother's life, and obstetric
complications leading to MNM events or maternal deaths
were documented. Additionally, data on organ-system
dysfunction or failure, Intensive Care Unit(ICU)admissions,
and maternal mortality were collected. Patients were
categorized by final diagnosis into direct causes (e.g.,
hypertension, hemorrhage, sepsis) and indirect causes
(e.g., anemia, cardiac disease) contributing to maternal
near-miss events and deaths. The collected data were
analyzed using SPSS version 23.0, focusing on descriptive
statistics to identify characteristics and causes of MNM
eventsand maternal mortality.

RESULTS

The mean age of maternal near-miss(MNM)cases was 25.5
+5.5years, with most women (44.2%)aged between 26-30
years. Amajority resided inrural areas(57.1%)and were un-
booked for antenatal care (73.8%). Multiparous women
accounted for 82.4% of cases. Emergency admissions
were predominant (88.0%), and 57.9% of cases had
gestationalages >34 weeks(Table1).

Table 1: Demographic Characteristics of Maternal Near-Miss
Cases(n=233)

Demographic Characteristics n(%)
Mean Age (Years + SD) 25.5+5.5
Age Groups
20-25 Years 96(41.2%)
26-30 Years 103 (44.2%)
31-35 Years 20(8.6%)
36-40 Years 14(6.0%)
Residence
Urban 100(42.9%)
Rural 133(57.1%)
Booking Status
Booked 61(26.2%)
Un-booked 172(73.8%)
Parity Status
Primipara 41(17.6%)
Multipara 192(82.4%)
Mode of Admission
Emergency 205(88.0%)
Outpatients Department (OPD) 28(12.0%)
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Amongst mode of delivery, most of the participants i.e.
55%(n=128)had emergency cesarean sections, followed by
assisted/spontaneous vaginal deliveries i.e. 40% (n=93).
Elective cesarean sections were reported in least
proportioni.e.5%(n=12)(Figure1).

MODER OF DELIVERY

m Assisted / Spontaneous Vaginal Delivery

= Elective Caesarean
= Emergency Caesarean

Figure1: Mode of Deliveryamong participants with MNM(N=233)
Hypertensive disorders were the leading causes of MNM,
with eclampsia (24.9%) and severe pre-eclampsia (10.3%)
being significant contributors. Severe hemorrhage,
including ectopic pregnancy (15.5%), abortion (5.6%),
antepartum hemorrhage (9.9%), and postpartum
hemorrhage (13.3%), accounted for 44.3% of cases. Other
notable causes included uterine rupture (11.6%), puerperal
sepsis(3.4%), severe anemia(4.3%), and chorioamnionitis
(0.9%)(Table2).

Table 2: Causes of Maternal Near-Miss(n=233)

Causes of MNM n(%)
Hypertensive Disorders
Severe Pre-Eclampsia 24(10.3%)
Eclampsia 58(24.9%)
Severe Hemorrhage in Early Pregnancy
Ectopic 36(15.5%)
Abortion 13(5.6%)

Severe Hemorrhage in Late Pregnancy
Antepartum Hemorrhage | 23(9.9%)
Severe Hemorrhage After Pregnancy

Postpartum Hemorrhage | 31(13.3%)
Sepsis

Puerperal Sepsis 8(3.4%)

Chorioamnionitis 2(0.9%)
Dystocia

Uterine Rupture 27(11.6%)

Impending Rupture 1(0.4%)
Anemia

Severe Anemia | 10(4.3%)

Regarding complications, 75.5% of women required ICU
admission, 79.4% were discharged within seven days, and
20.6% had prolonged hospital stays. Organ dysfunction
was observedinvarious systems, with neurological(10.7%),
hematological (9.9%), and coagulation(8.2%) dysfunctions
beingthe most frequent(Table 3).

Table 3: Complications Related to Maternal Near-Miss among
study participants(n=233)

Complications n(%)

Total ICU Admissions 176 (75.5%)
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Duration of Hospital Stay
<7 Days 185(79.4%)
>7 Days (Prolonged Hospital Stay) 48(20.6%)
Organ Dysfunctions

Neurological 25(10.7%)
Respiratory 10(4.3%)
Cardiac 8(3.4%)
Hematological 23(9.9%)
Coagulation 19(8.2%)
Hepatic 10(4.3%)
Renal 16(6.9%)
Uterine 13(5.6%)
Multiple System Involvement 7(3.0%)

DISCUSSION

The mean age of maternal near-miss cases in this study
was 25.5 years, consistent with findings by Zafar et al., [9]
(24.58 years)and Wasim et al., (28.9 years)[10]. Most cases
occurredinwomen aged 20-30 years, which is comparable
to studies by Yasmin et al., and Naik et al., showing that the
majority of maternal near-miss cases fell within this age
range[11,12]. Rural residency was predominant among the
cases, with 57.08% coming from rural areas, similar to
findings by Ojha et al., where 74.8% of near-miss cases
were from rural regions [13]. Un-booked status was a
significant factor, with 74% of cases beingun-booked. This
finding aligns with Zahoor et al., where 84.16% of cases
were un-booked, highlighting the critical role of antenatal
carein preventing maternal morbidity[14]. Multi-parity was
more common among maternal near-miss cases (82.4%)
compared to primiparity (17.5%), which aligns with studies
by Yasmin et al., and Naik et al., both reporting higher
proportions of multiparous womenamong near-miss cases
[11,12]. Regarding gestational age, 57.08% of patients were
>34 weeks atadmission, consistent with findings from Naik
et al., where the majority of cases occurred after 34 weeks
of gestation[12]. Socioeconomic disparities were evident,
with 70.8% of cases belonging to socioeconomically poor
groups, corroborating findings by Ojha et al., and Naik et al.,
who reported similar trends [14, 12]. Emergency
admissions accounted for 88% of maternal near-miss
cases, as seen in studies by Ugwa et al., and Yasmin et al.,
emphasizing the importance of timely referrals and
interventions to prevent adverse outcomes [15, 11].
Emergency cesarean sections were the most common
mode of delivery (55%), followed by spontaneous vaginal
deliveries (40%), similar to the distribution reported by
Yasmin et al., [11]. A notable proportion of cases (55.3%)
were referred from other healthcare facilities, which aligns
with findings by Verma et al., where 88.7% of near-miss
cases were referrals [16]. Hemorrhage (44.2%) was the
leading cause of maternal near-miss followed by
hypertensive disorders (35.1%) and dystocia (12%). Wasim
et al., and Yasmin et al, reported similar findings as
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hemorrhage and hypertensive disorders were the most
common cause of maternal near-miss [10, 11]. Sepsis and
severe anemia, which stresses the multi-causative nature
of maternal morbidity, also contributed. Similar to the
results by Wasim et al., [10], cases of maternal mortality
were more often due to hemorrhage and hypertensive
disorders [17]. An organ dysfunction was commonly seen
among maternal near-miss cases. Neurological (10.7%),
hematological (9.8%), coagulation, renal, uterine, hepatic,
and respiratory dysfunction were the four most frequent
types of dysfunction observed Such results were also
similar to those reported by Manyahi et al., and the work of
Chama et al., who described similar organ dysfunction
patterns among near-miss cases [18, 19]. Surgical and
therapeutic procedures were frequent; laparotomy (27%),
hysterectomy (5.5%) and hypertension disorders of
pregnancy based on an indication received magnesium
sulfate therapy in 24.4% of individuals. A total of 27.8% of
patients required blood transfusions, and 6.4% needed
ventilator assistance. The interventions were similar to
those reported by Manyahi et al., and Ingole et al., [18, 20].
The findings of this study highlight the critical need for
improving access to antenatal care, particularly forwomen
in rural areas and low socioeconomic groups.
Strengthening emergency obstetric care and ensuring
timely referrals from lower-level facilities can significantly
reduce maternal morbidity and mortality.

CONCLUSIONS

It was concluded that maternal near-miss cases primarily
involved un-booked, rural, and multiparous women,
emphasizing the need for improved antenatal care and
timely access to emergency services. Hypertensive
disordersand severe hemorrhage were the leading causes,
with ICU admissions and organ dysfunctions being
significant complications.. Expanding critical care access
and implementing targeted interventions can significantly
improve maternal health outcomes and reduce near-miss
events.
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Drivers and passengers in Motor Vehicle Accidents (MVAs) may sustain a wide range of injuries.
Objective: To investigate the patterns of injuries and factors responsible for differences
between drivers and passengers in fatal motor vehicle accidents in Karachi, Sindh. Methods:
Retrospective study was conducted carried out from 2nd July 2022 to 30th June 2024 by
Department of Forensic medicine and Toxicology, Karachi Institute of Medical Sciences,
Karachi. Allvictimsinvolving driversand passenger'sroad traffic accidents fatalities, belongs to
either gender, of any age from three major tertiary care hospitals in Karachi, Sindh were
investigated and evaluated. Incomplete information, those of other fatalities and pedestrian
related data were excluded. Results: Most (70.8%) were drivers, 20.0% were front-seat
passengers, and 9.2% were rear-seat passengers. Over two-third, 80.5% died within one hour
after the crash whereas, majority, 67.3% of the deaths occurred in front crashes, 13.7% in near
edge hits, 13.5% inrollovers, and 5.5% in other accidents. Fatal injuries to the abdomen, thorax,
head, and neck in 63.6%, 10.7%, 61.6%, and 27.4% of cases, respectively. Compared to drivers,
those in the front seats experienced less heart and spleen traumas. In comparison to drivers,
passengers in the front and back seats experienced a higher frequency of seat belt abrasions
and a lower frequency of fractures to the extremities. Conclusions: The findings revealed
significant differences in the types and frequency of injuries between drivers and passengers,
highlighting the greater vulnerability of drivers to severe abdominaland head injuries.

INTRODUCTION

Road Traffic Accidents(RTAs)continue to be a major global
public health and safety concern despite global efforts at
mitigation and prevention. Road accidents cause a great
deal of mortality and disability and cost societies a
significant amount of money [1]. According to the “Global
Status Report on Road Safety 2023" over 1.19 million people
worldwide died in traffic-related deaths in 2021, or 15
deaths per 100,000 people. Road fatality rates worldwide
are still far too high, and current trends suggest that this
problem will not go away for some time. Thisis true evenin
nations where efforts to minimize traffic collisions have
made significant progress[2, 3]. Drivers and passengersin

Motor Vehicle Accidents(MVAs)may sustainawide range of
injuries. Whether the victim was a car occupant (driver or
passenger)not has a significant impact on the pattern and
epidemiology of fatal and non-fatal transport injuries [4].
Investigation of injuries connected with transportationand
traffic may require the use of all forensic sciences and
medicolegal knowledge. Forensic experts are called upon
inthe aftermath of a potentially fatal motor vehicle collision
to determine the cause of death, the mechanisms causing
injuries, and, if possible, the involvement of each occupant,
including their seating position at the time of contact[5].
Studieshavereported limited differencesininjury patterns
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among the drivers and passengers, except from skin
bruising from seat belts with opposing patterns. However,
drivers reported to be prone than passengers to suffer
brain damage and skull fractures, whereas front-seat
passengers were more likely to experience splenic injuries
[6]. On the other hand, based on bigger incident data sets,
studies comparing front and rear seat occupants have
demonstrated that rear seat passengers are far more
probable than front seat occupants to die or suffer serious
injuries [7]. A significant decline in in the RTA related
mortalities have reported in developed nations due to
advancements in safety features in the motor vehicles for
protecting lives of drivers as well as the occupants[8]. On
the other side, the developing countries (low- and middle-
income countries) like Pakistan ranks among the top 50
countriesin Asiaforroadtrafficaccident-related fatalities.
The World Health Organization estimates that the country
loses over 30,000 lives to traffic accidents each year,
resultinginamortality rate of 20 deaths per 100,000 people
annually due to such incidents [9]. The country is still
facing a serious challenge of RTA specially injuries
sustained by the drivers and the occupants. Among these
countries' improper road conditions, behavior of
population towards the road traffic safety measures, lack
of knowledge related to rules of road safety as well as
substandard quality of vehicle manufacturing etc. are
reported as important factors. Furthermore, accident-
related events, such as drinking alcohol or using other
psychoactive substances, are frequently documented for
driver fatalities but have received far less attention when it
comes to passenger fatalities among countries like
Pakistan [10, 11]. All these factors reported to be
responsible for the fatal injuries and higher mortalities
among these countries. Comprehending these injuries is
crucial in order to optimize road safety regulations,
interventions, and safety measures. A better
understanding of passenger fatalities may provide crucial
insights about the mechanisms underlying injuries and
help identify populations at greatest risk [11]. Limited
studies and alack of data regarding the patterns of injuries
and factors affecting drivers and passengers in fatal motor
vehicle accidents in Karachi have been noted. In light of
these gaps, the present study aims to investigate various
aspects related to vehicle information, injury locations,
safety equipment, conditions, and toxicology that
contributed to the fatalities of drivers and occupants in
Karachioveratwo-year period.

The objective of the study was to investigate the pattern of
injuries and responsible factors for between drivers and
passengers in fatal motor vehicle accidents in Karachi,
Sindh.
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METHODS

Retrospective study was conducted carried out from 2nd
July 2022 to 30th June 2024 by Department of Forensic
medicine, Karachi Institute of Medical Sciences (KIMS) in
collaboration with Shaheed Mohtarma Benazir Bhutto
Medical College (SMBBMC), Lyari and Liaquat National
Hospital and Medical College (LNHMC), Karachi. Public
hospitals were selected using a non-random purposive
sampling technique, targeting main hospitals across
various localities in Karachi that were authorized to
perform autopsies. A total sample size of 401 was
determined usingthe OpenEpionline calculator, basedona
prevalence rate of 64% for Road Traffic Accidents (RTAs)
among car occupants[13]. The calculation was conducted
with a confidence level of 95% and a margin of error of 5%.
This approach ensures that the selected hospitals were
representative of the population of interest while adhering
to the criteria necessary for conducting autopsies within
the region. All victims involving drivers and passenger's
road traffic accidents fatalities, belongs to either gender,
of any age from three major tertiary care hospitals in
Karachi, Sindh were investigated and evaluated for all
sudden, unexpected, violent or suspicious deaths within
their jurisdictions. Incomplete information, those of other
fatalities and pedestrian related data were excluded. Data
from all the hospitals were also collected (LGHK (Est.)
4151/52). All applicable ethical guidelines for performing
forensic assessment of victims were followed. The
permission mentioned refers to consent from the victim's
immediate family members for conducting the autopsy
assessment. This is distinct from institutional or hospital
administration approval, which is typically obtained by the
researcher to conduct the study. In this case, family
consent ensures ethical compliance for performing the
autopsy. The full autopsy findings of all victims were
recorded with the help of medico-legal officers on duty. A
written structured questionnaire was used for recording
details including information of the vehicle occupants,
vehicle seatingarrangements, safety equipment's, age and
sex of deceased, the distribution of injuries, post-injury
survival time, as well as toxicology results. Moreover, data
related to features associated with collisions include kind
of collision, direction of contact, types of vehiclesinvolved,
years of vehicle model etc. were also collected [10]. The
driver, front seating passenger, and back seating
passenger were all considered occupant in the current
study, regardless of where they were in the car. Three
distinct groups were used to classify the placement of the
occupants: driver, forward seating passenger, and the
backward seating passenger. Drivers and forward seating
passengers were grouped together as forward seating row
occupants and contrasted with backward seating
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passengers in a subgroup evaluation. For statistical
analysis, all of the passengers in the different back seating
positions were combined into a single group due to the
limited number of passengers in each position. The data
was analyzedin SPSSversion 28.0. The datawas presented
as frequency and proportions. The chi-square test for
binomial categorical variables were used for bivariate
analysis of data while multivariate logistic regression
analysis was performed. P value < 0.05 was taken as
significant.

RESULTS

The study included 401 fatalities from motor vehicle
collisions that were forensically examined. Of the total
victims, a significant majority of the cases involved drivers
followed by front-seat passengers and rear-seat
passengers. Overall, there were not many kid fatalities 11
(2.7%), and forward seat passengers had a significant
percentage 91(22.7%) of elderly people. Majority of the
victims were drivers, followed by forward seat passengers,
and back seat passengers. Between drivers and
passengers, there were notable differences in the
distributions of age and gender. The driving group was
clearly predominately male(Table1).

Table 1: Demographic Characteristics of Occupants in RTA
Fatalities(n=401)
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Table 2 presented the incidence of various fatal injuries
among different occupant types. Similar rates of fatal
injuries to the abdominal region were seen in drivers and
front-seat passengers, however, the rate was lowerinrear-
seat passengers. In comparison, fatal thoracic injuries
were more common among rear-seat passengers. A high
rates of head injuries were observed across all groups, with
drivers having the highest percentage. A notable
difference in seat belt abrasions, with front-seat
passengers and rear seat passengers experiencing more
abrasions while a higher frequency of extremity fractures
observedinrear-seat passengers(Table 2).

Table 2: Proportional Distribution of Injury Patterns According to
SeatOccupancy

. Seat Occupancy N(%)
Injury Pattern

Driver's Front Rear
Seatbelt Abrasions 10.0% 35.0% 30.0%
Extremity Fractures 20.0% 12.5% 14.0%
Fatal Injuries to Head 61.6% 58.8% 51.4%
Fatal Injuries to Neck 27.4% 30.0% 21.6%
Fatal Injuries to Thorax 10.7% 7.5% 13.5%
Fatal Injuries to Abdomen 63.6% 65.0% 51.4%

The results of bivariate analysis comparing injury patterns
between driversand passengers were presentedintable 3.
A statistically significant (p<0.01) strong association
between occupant type and abdominal injuries and seat

Variables N(%) belt abrasionswere observed(Table 3).
Gender Table 3: Bivariate Analysis of Injury Patterns by Seat Position
Male 296(73.8%)
Female 105(26.2%) Injury Pattern Occupant Type p-Value
Age Seat Belt Abrasions Drivers versus Passengers <0.0071*
<25 Years 106(26.4%) Extremity Fractures Drivers versus Passengers 0.09
25-34 Years 87(21.6%) Fatal Injuries to Head Drivers versus Passengers 0.06
35-44 Years 84(21.0%) Fatal Injuries to Abdomen | Drivers versus Passengers <0.01*
45-54 Years 74(18.4%) *Statistically significant(Chi-square)
95 and above 50(12.6%) Table 4 was assessing the impact of various factors on the
Seat Occupancy likelihood of sustaining fatal injuries employing
Driver 284(70.8%) multivariate analysis. The odds ratio of 0.30 with a p-value
Front-seat 80(20.0%) of <0.001 indicates a strong protective effect of seat belt
Rear-seat _ 37(8.2%) use, significantly reducing the likelihood of fatal injuries,
Types of Accident while the odds ratio of 2.05 suggested that individuals
Front Crashes 270(67.3%)

Near Edge Hits 55(13.7%)

Rollovers 54(13.5%)

Other Accidents 22(5.5%)

Fatal Injuries by Body Region

Head 247(61.6%)

Neck 152(38.0%)

Thorax 97(24.2%)

Abdomen 201(50.2%)

Reported Time of Death
Within 1Hour 323(80.5%)

More than THour 78(19.5%)

involvedin front-impact collisions were more than twice as
likely to sustain fatalinjuries(Table 4).
Table 4: Multivariate Analysis of Injury Patterns

Variables 0dds Ratio (OR) 95% C.I p-Value
Occupant type (Driver) 1.00 (Reference) - -
Seat Belt Use (Yes) 0.30 0.15-0.60 | <0.001*
Crash Type (Front Impact) 2.05 1.30-3.25 | <0.01*
Front Seat Passenger 0.75 0.52-1.08 0.12
Rear Seat Passenger 0.50 0.25-1.01 0.05

*Statistically significant f(Multivariate Analysis)
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DISCUSSION

The present study presents the investigation into mobile
vehicle collision occupant fatalitiesreveals critical insights
into the demographics and injury patterns of drivers and
passengers. The data demonstrated that a significant
majority of fatalities involve drivers (70.8%), with front-
seat passengers accounting for 20% and rear-seat
passengers for only 9.2%. This distribution highlights the
heightened risk faced by drivers and front-seat occupants,
consistent with findings from recent studies which also
emphasize the vulnerability of these individuals in fatal
accidents. The predominance of male drivers aligns with
trends observed in other studies. For instance, a study by
Mohamed J et al., reported that male drivers were involved
in a disproportionately high number of fatal accidents,
likely due to riskier driving behaviors [12]. This
investigation further reveals notable differences in gender
distributions between drivers and passengers. Similar
findings reported by different researchers from Somalia,
Australia and Pakistani studies who highlighted the
increased risk of injury among male passengers compared
totheircounterparts. Older passengersinfrontal collisions
[12,13,14]. Young age people were more likely to have more
aggressive behaviors as compared to older drivers. This
study observed that majority of population of victims were
of youngerage up to 35 years of age(48.1%)wereinvolvedin
more severe injuries compared to the older age group
victims. Whereas, amongst the victims, 26.4% were under
25yearsand 21.6% were 25-34 years old. This finding offers
supportive evidence of the demographic factors
influencing the high burden of traumatic injury in Pakistan.
Study by Gorge Jetal., reportedaround 71% of the accident
victims in their study belong to age up to 35 years [15].
Whereas, in their study majority (46.7%) were under 25
yearsold. Another study by FaridRetal., alongwith Rahman
MA et al., also reported consistent findings of involvement
of age groups under 35 years [16, 17]. The analysis of fatal
injuriesrevealssignificantinsightsinto the types of injuries
sustained by different occupant types. Notably, abdominal
injuries were prevalent among both drivers (63.6%) and
front-seat passengers (65.0%), echoing findings from
recent literature that underscore the critical nature of
abdominal protection in vehicle design[10,17]. Conversely,
rear-seat passengers exhibited a lower incidence of
abdominalinjuries(51.4%), which may reflect differencesin
restraint systems, seating positions, and the angles of
impact during collisions. Specifically, frontal impacts,
typically occurring at angles close to O degrees, often
result in severe abdominal injuries, while side impacts at
anglesranging from 30 to 60 degrees can exacerbate such
injuriesinrear-seat occupants due to their proximity to the
vehicle's side structure. Interestingly, the higher incidence
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of thoracic injuries in rear-seat passengers (13.5%)
compared to drivers (10.7%) suggests that this group may
be more susceptible to such injuries due to less effective
restraint systems or vehicle design. The biomechanics
involved, such as the angle of impact particularly in oblique
collisionsatangles of approximately 45degreescanleadto
increased forcesonthe thorax of rear-seat passengers[18,
19]. This finding supports the need for enhanced safety
measures, particularly for rear-seat occupants, whose
protection has historically been overlooked in vehicle
safety standards. The significant difference in seat belt
abrasions between drivers (10.0%) and passengers (front:
35.0%, rear: 30.0%) raises important considerations
regarding seat belt compliance and effectiveness. These
results were consistent with findings from a study by
O'Donovan S et al., and Wasif M et al., which emphasized the
role of passive restraint systemsinreducing injury severity
[4, 10]. The disparity in seat belt use suggests that
promoting proper seat belt usage, particularly among
drivers, could be a key intervention to improve safety
outcomes. The multivariate analysis indicates that seat
belt use significantly reduces the odds of injury (OR = 0.30,
p < 0.001), reinforcing the critical importance of seat belts
in occupant safety. This finding was supported by a meta-
analysis conducted by Masumitsu A et al., and Diego Febres
J et al., which concluded that consistent seat belt use was
associated with a substantial reduction in fatal outcomes
[5, 20]. Additionally, the odds of severe injury were higher
for front impact crashes (OR = 2.05, p < 0.01), highlighting
the need for ongoing improvements in vehicle
crashworthiness, particularly for frontal collisions. While
this study provides valuable insights, it was essential to
acknowledge its limitations. The analysis was based on
autopsy data, which may not capture all aspects of
occupants'behavior orvehicle dynamics like driving speed,
alcohol consumption, or other risk-taking behaviors during
collisions. Future studies should consider incorporating
real-world crash data to provide a more comprehensive
understanding of the factorsinfluencing occupantinjuries.

CONCLUSIONS

The study findings reveal significant differences in injury
types and frequencies between drivers and occupants,
highlighting the greater vulnerability of drivers to severe
abdominal and head injuries. Conversely, front and rear-
seat passengers exhibited higher rates of seat belt
abrasions and fewer extremity fractures, suggesting
varying injury profiles based on seating position and
restraint use. Stricter enforcement of seat belt laws,
improved vehicle safety standards, and educational
programs to raise awareness about the risks associated
withmotorvehicleaccidentswere stronglyrecommended.
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Vitiligo is a chronic autoimmune skin disorder characterized by depigmentation due to
melanocyte destruction, significantly impacting patients' quality of life. Emerging treatments,
including Janus kinase inhibitors like tofacitinib, offer promising alternatives to conventional
therapies such as corticosteroids. Objective: To compare the efficacy of tofacitinib with
betamethasone pulse therapy in achieving re-pigmentation in vitiligo patients. Methods: This
quasi experimental study was conducted on 42 patients of vitiligo of either gender with ages
between 12 and 65 years and had a history of vitiligo for over one year with a body surface area
affected by vitiligo exceeding 5%, and a vitiligo area scoring index score of more than 10 were
included in the study. Patients were divided into 2 equal groups using alternate assignments.
Group A were treated with betamethasone pulse therapy of 4mg twice a week. Group B were
treated with tofacitinib at a dose of 5 mg twice a day. Results: Optimal recovery (vitiligo area
scoringindex decrease >20% from baseline) was observed in 14 (66.7%) of the tofacitinib group
compared to 6(28.6%)in the betamethasone group, highlighting tofacitinib's superior efficacy
in achieving significant vitiligo area scoring index reduction. Over three months, the BSA
affected by vitiligo decreased in both groups, with a significantly greater reduction in Group B
(tofacitinib) compared to Group A (betamethasone). Conclusions: It was concluded that
tofacitinib may be more effective than betamethasone pulse therapy in reducing both the
extentand severity of vitiligo.

INTRODUCTION

Vitiligo is an idiopathic skin condition that causes
permanent, non-contagious loss of melanocytes resulting
in depigmented patches on the skin. Affecting nearly 1% of
people around the world, it has significant effects on
quality of life from a cosmetic point of view and social
stigma. The precise aetiopathogenesis of vitiligo is
unknown, but it appears to be multifactorial with
contributions from genetic, environmental and
autoimmune aspectsthatultimately resultin dysregulation
followed by apoptosis of the melanocyte [1, 2]. Several
approaches to treating it are designed to halt disease
progression or facilitate re-pigmentation, but no
universally effective therapy is available. The pathogenesis
of vitiligoinvolves IFN-y production by CD8+ T cells, leading
to CXCL9/10 expression by keratinocytes, which recruits
additional CD8+ T cells, ultimately destroying melanocytes.

Janus kinase (JAK) inhibitors, such as tofacitinib, target
this pathway and show promise in managing vitiligo [3-5].
Recently developed JAK inhibitors (immune-modulating
agents)introduce new options for treating vitiligo and have
brought significant changes to its management.
Humanitarian compassionate treatment with pulse
therapy has been widely practiced for vitiligo using
betamethasone, a highly potent corticosteroid, due to its
strong anti-inflammatory and immunosuppressive effects
which inhibit melanocyte destruction[6, 7]. Pulse therapy
is characterized by the use of high doses in a short period,
and mitigates adverse effects related to long-term
administration of corticosteroids. A dose-pulse of
betamethasone can achieve re-pigmentation in patients
with vitiligo, but prolonged use may have side effects
including skin atrophy, hyperglycemia and further
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susceptibility to infections[8]. Tofacitinib (JAK inhibitor)is
anew alternative for the treatment of vitiligo. Tofacitinib is
an inhibitor of the Janus kinase/signal transducers and
activators of transcription (JAK-STAT) pathway that may
provide targeted immunosuppression by inhibiting a key
driver of immune response and inflammation, with fewer
side effects compared to those associated with
corticosteroids [9]. It is proven to stabilize vitiligo and
induce re-pigmentation, particularly with concomitant
phototherapy [10]. In contrast to corticosteroids, JAK
inhibitors target cytokine signalling involved in
autoimmune pathways and therefore would be expected to
have animproved safety profile forlong-term management
[11]. Comparative studies on the efficacy of tofacitinib and
betamethasone pulse therapy are limited, but some
evidence suggests that JAK inhibitors could be a valuable
alternative, particularly for patients experiencing adverse
effectswith corticosteroid-basedtherapies.

This studyaimed to compare the efficacy of tofacitinib with
betamethasone pulse therapy in achieving re-
pigmentationinvitiligo patients.

METHODS

This quasi experimental study was conducted from March
2023 to August 2023 at the Skin Out Patient Department
(OPD) of Liaquat University Hospital, Hyderabad, on 42
patients with vitiligo. Patients of either gender with ages
between12 and 65 yearsand had a history of vitiligo for over
one year with a body surface area (BSA)affected by vitiligo
exceeding5%, anda Vitiligo Area ScoringIndex(VASI)score
of more than 10 were included in the study. Pregnant and
lactating women and patients receiving chemotherapy or
otherimmunosuppressive treatments were excluded from
the study. The sample size was calculated via Open Epi
Sample Size Calculator by taking the means of VASI in
betamethasone treatment as 10.57 + 4.03 at 3 months with
that of tofacitinib as 7.08 + 3.90 with 80% power of the
study and 95% confidence interval [12]. The study was
approved by the Ethical Review Committee of Liaquat
University of Medical and Health Sciences, Jamshoro vide
letter no. NO. LUMHS/REC/-189. The sampling technique
was convenient and all the included patients were divided
into 2 equal groups using alternate assignments. Informed
written consent was taken from every participant. Group A
was treated with betamethasone pulse therapy
(betamethasone sodium phosphate) of 4mg twice a week
orally. Group B were treated with tofacitinib given as
tofacitinib citrate, at a dose of 5 mg twice a day orally. The
total duration of treatment for both groups was 3 months.
Both groups were advised to have daily sun exposure for 30
minutes in the morning. Participants underwent monthly
follow-ups over three months from the date of enroliment.
At each visit, the VASI and BSA scores were measured at
baseline and the end of the first, second, and third months.
A decrease in VASI of 210% at each visit from baseline was
considered indicative of effective treatment, and a final
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VASI decrease of 220% from baseline was regarded as
optimal recovery. SPSS version 22.0 was used for the
analysis of data. Quantitative data were measured as mean
+ SD. Categorical data was measured using frequency and
percentages. Independent T-test was used to measure the
differenceinmeaninVASlIand BSAbetweenbothgroups.

RESULTS

Group A (betamethasone) and Group B (tofacitinib) had
similar mean ages (35.6 + 14.2 vs. 34.8 + 13.6), as well as
similar gender distributions, with 57% of participants in
GroupAand52% in Group Bbeingmale. Baseline measures
of disease extent, such as BSA (8.5 + 2.1vs. 8.7+ 2.3) and
VASI scores (12.4 + 3.2 vs. 12.3 + 3.1),were also closely
matched (Table1).

Table1: Descriptive Statistics Regarding Study Participants

Group A

Group B

(Betamethasone) (Tofacitinib) I

Variable

Age (Mean + SD) 35.6+14.2 34.8+13.6 0.85
Gender
Male 12(57%) 1(52%)
Female 9(43%) 10(48%) i
Duration of Vitiligo (Years) 2.8+1.4 3112 0.64
Baseline BSA(%) 8.5+2.1 8.7+2.3 0.85
Baseline VASI 12.4+3.2 12.3+3.1 0.92

Over three months, the Body Surface Area (BSA) affected
by vitiligo decreased significantly more in the tofacitinib
group (Group B) than in the betamethasone group (Group
A). At baseline, the mean BSA was similar (p=0.84). By
month one, reductions in BSA were 8.2% in Group A and
25.3% in Group B(p=0.47). By month two, Group B showed a
significantly greater reduction (40.2% vs. 18.8%, p=0.2).
This trend persisted at month three, with reductions of
46.0% in Group B and 25.9% in Group A (p=0.01),
demonstratingthe superior efficacy of tofacitinib(Table 2).

Table 2: Comparison of Body Surface Area(BSA) At Baseline and
Over3Months

Follow Up

Group A (n=21)

(Betamethasone
BSA%)(Change in

% from Baseline)

Group B (n=21)

(Tofacitinib BSA%)

(Change in %
from Baseline)

p-value

Baseline 8.5+2.1 8.7£2.3 0.84
End of Month 1 7.8+2.0(8.2%) 6.5+1.8(25.3%) 0.47
End of Month 2 6.9+1.9(18.8%) 5.2+1.7(40.2%) 0.2
End of Month 3 6.3+1.8(25.9%) 4.7+1.5(46.0%) 0.01*

Over the three-month follow-up, the reduction in VASI
percentage was consistently greater in Group B
(tofacitinib) compared to Group A (betamethasone). At the
end of month one, the VASI reductionin Group Bwas 27.6%,
compared to 9.7% in Group A (p=0.32). By month two, the
reductions were 43.1% and 21.8% for Groups B and A,
respectively (p=0.71). At the end of month three, Group B
achieved a significantly greater VASI reduction of 54.5%,
comparedto 33.9% in Group A(p<0.001), demonstratingthe
superior efficacy of tofacitinib over betamethasone in
improvingvitiligo.(p<0.001*)(Table 3).
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Table 3: Comparison of Vitiligo Area Scoring Index (VASI) At
Baselineand Over 3 Months

Group A (n=21)
Betamethasone

Group B (n=21)
Tofacitinib

Follow Up VASIChangein%  VASIChangein% P Value
from Baseline from Baseline
End of Month 1 9.7% 27.6% 0.32
End of Month 2 21.8% 43.1% 0.71
End of Month 3 33.9% 54.5% <0.001*

Optimal recovery among both groups was analyzed (Table
4).
Table 4: Optimal Recoveryamong Both Groups

Optimal Group A (n=21) GroupB(n=21) | e

Recovery Betamethasone Tofacitinib

Achieved 6(28.6%) 14(66.7%) 134
Not Achieved 15(71.4%) 7(33.3%) )

Optimal recovery (VASI decrease >20% from baseline) was
observedin 14(66.7%) of the tofacitinib group compared to
6 (28.6%) in the betamethasone group, highlighting
tofacitinib's superior efficacy in achieving significant VASI
reduction(Figure1).

Optimal Recovery
80.00%
70.00% 66.70%
60.00%
50.00%

40.00%

28.60%

30.00%
20.00%
10.00%

0.00%
Group A
(Betamethasone)

Group B
(Tofacitinib)
Figure1:0Outcomein Terms of Optimal Recoveryin Both Groups

DISCUSSION

In this study, we observed significantly faster and more
consistent re-pigmentation in vitiligo patches treated with
tofacitinib compared to betamethasone. The tofacitinib
group demonstrated a greater reduction in VASI and BSA
scores over three months, achieving the study's primary
objective of optimal recovery. Jabbari et al., reported
enhanced re-pigmentation with tofacitinib combined with
sun exposure, particularly in sun-exposed areas [13].
However, our study did not measure the difference in
recovery in sun-exposed areas vs un-exposed areas(which
is one of the limitations of our study). Custurone et al.,

DOI: https://doi.org/10.54393/pjhs.v5i11.2579

described a case of significant facial vitiligo that showed
improvement after one-month treatment with tofacitinib 5
mg twice daily [14]. Various studies support the
effectiveness of betamethasone therapy as a treatment of
vitiligo [15, 16]. Likewise, in our study, betamethasone
pulse therapy showed a modest reduction in both VASI and
BSA scores, indicating its effectiveness in managing
vitiligo. However, its efficacy was significantly lower
compared to tofacitinib, particularlyinachieving fasterand
greater re-pigmentation. While a case of a 17-year-old boy
with stable non-segmental vitiligo showed promising
results with topical tofacitinib [17]. Rapid and nearly
complete facial re-pigmentation was also observed with
oral tofacitinib and low-dose Narrowband-Ultra-Violet B
(NB-UVB) [18]. Our study aligns with these findings,
demonstrating fast and consistent re-pigmentation with
oral tofacitinib combined with natural sun exposure [19].
Additionally, a case report by Kim et al., highlighted a 40-
year-old female with comorbid rheumatoid arthritis and
vitiligo who achieved significant re-pigmentation using
tofacitinib without sun exposure [20]. However, in our
study, tofacitinib showed significant efficacy in both sun-
exposed and sun-protected areas, further supporting its
utility as arobust therapeutic option. Overall, the results of
this study add to the growing body of evidence supporting
the use of tofacitinib in vitiligo treatment. However, future
studies with longer follow-up periods and larger sample
sizes are required to confirm the durability of re-
pigmentation and assess outcomes following treatment
discontinuation.

CONCLUSIONS

It was concluded that tofacitinib may be more effective
than betamethasone in reducing both the extent and
severity of vitiligo.
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Minimal Intervention Prosthodontics (MIP) focuses on preserving healthy tooth structure while
providing functional and aesthetic restorations. Objective: To evaluate the knowledge and
social implications of Minimal Intervention Prosthodontics (MIP) among patients at Rehman
College of Dentistry, Peshawar, Pakistan. Methods: A cross-sectional survey was conducted on
173 patients aged 35 years and above. Data were collected through a structured questionnaire
that assessed patients' understanding of MIP principles, clinical applications, and perceived
social impacts. Statistical analysis was performed to determine associations between
knowledge of MIPand demographic factors, suchasage, gender, and educational level. Results:
Among the respondents, 74% had some awareness of MIP, with higher knowledge levels
observed in individuals with advanced education. However, only 41% were familiar with the
specific procedures involved in MIP, such as adhesive restorations, sealants and Atraumatic
Restorative Treatment(ART). The majority of participants(68%) perceived MIP as beneficial for
patient comfort and reducing healthcare costs, though 56 % recognized the increased time and
expertise required for its application. Additionally, 62% of respondents acknowledged the
socialbenefits of MIP, including preserving natural dentitionand improving overall quality of life.
Conclusions: The study revealed a moderate level of awareness and understanding of MIP
among patients, with educational level significantly influencing knowledge. Despite
recognizing its advantages, there was a need for improved patient education to enhance the
acceptanceandimplementation of MIPin dental care.

INTRODUCTION

An individual's overall health is greatly influenced by their
oral health. The physiology of the body is negatively
impacted by tooth loss, but the individual's mentality is also
disrupted. Thisis closely tiedtothe patient'sacceptance of
the prosthesis [1]. Anatomical, physiological,
psychological, and prosthodontic considerations can be
used to identify elements that affect a patient's
acceptance and adaptability to a new dental prosthesis.
Above all, a patient's attitude regarding receiving
prosthetic treatment is crucial [2]. Prosthetic therapy

varies greatly, ranging from full rehabilitation of severely
damaged teeth to functional form to replacement of a lost
tooth in a healthy partial dentition [3]. The patient can
reconstruct lost teeth with a variety of prosthetic choices,
such as overdentures, implant-supported procedures,
complete dentures, and detachable or fixed partial
dentures[4, 5]. Comfort, functionality, and aesthetics are
the three primary determinants of whether a prosthetic
therapy is accepted and successful. Comfort and function
are determined by biological and mechanical variables.
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Individual attitudes and beliefs, as well as social and
cultural influences, shape a patient's acceptance of
aesthetic aspects [6, 7]. Understanding a patient's
knowledge and attitude regarding replacement of any
prosthetics before receiving therapy is essential, since
importance is to be focused on patient-mediated issues in
prosthetic treatment arrangement [8-10]. This may out to
be a useful tool for forecasting satisfaction with a newly
provided prosthesis [11]. The decision to receive dental
prosthetic therapy has also been associated with
demographic factors, including interest, gender, age,
education, and economic status. Patients' awareness and
attitudes toward prosthetic rehabilitation of missing teeth
at the University Dental Hospital in Riyadh, Kingdom of
Saudi Arabia, were assessed by Ramalingam S et al., they
came to the conclusion that 53.1% of those questioned had
not had their teeth replaced. They have placed a strong
emphasis on the necessity of patient education and
motivation in order for them to make wise decisions [12].
Arora Jr K et al., conducted a survey on patients' attitudes
toward tooth replacement at the Institutes of Dental
Sciences in Belgaum, India, and found that most research
participants were only aware of the mastication function
that teeth serve[13]. The majority of research on Pakistani
patients'attitudes and knowledge on tooth replacement is
location-specificand cannot be broadlyapplied.

The research aimed to assess the current knowledge and
social implications of Minimal Intervention Prosthodontics
(MIP) among patients for replacement of missing teeth,
visiting the dental Outpatient Department (OPD) of the
Rehman College of Dentistry (RCD), Hayatabad, Peshawar,
Pakistan.

METHODS

The study was conducted at Rehman College of Dentistry
(RCD), Hayatabad, Peshawar, Pakistan, which was
associated with a tertiary care hospital. The study
employed a cross-sectional design, targeting patients
aged 35 years and above. Patients of both genders who
were willing to participate and provided informed consent
were included in the study. The participants were required
to have adequate cognitive abilities to understand the
questionnaire and provide accurate responses about their
knowledge and perceptions MIP. The participants with
cognitive or communicative impairments and those who
refused or were unable to provide informed consent were
excluded from the study. The findings of the pilot study
revealed that the proportion of the prevalence of
knowledge about prosthodontic rehabilitation at
approximately 50%. Using this proportion value from the
pilot study, the sample size was determined using the
formula for calculating sample size in a cross-sectional
study:
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Z*xpx(1-p)

d?
Where: n = required sample size, Z = Z-value (1.96 for 95%
confidence level), p = estimated prevalence of knowledge
and positive attitude towards MIP (assumed to be 0.5 for
maximum sample size), d = margin of error(0.05), However,
considering a finite population correction for the study
populationat RCD, the final sample size was adjusted to 173
participants. A stratified random sampling technique was
employed to select the participants from the target
population. This approach ensured that each member of
the population had an equal chance of beingincludedinthe
study, thus minimizing selection bias. A structured, self-
administered questionnaire, adopted from previous
literature was used to collect data[14]. The questionnaire
was developed based on existing literature and modified to
suit the local context and the objectives of this study. It
consisted of three main sections: 1: Demographic
Information: age, gender, educational level, and
professional role. 2: Knowledge of MIP: Questions
assessing the participants' understanding of minimal
intervention prosthodontics, including its principles,
benefits, and clinical applications. 3: Social Implications of
MIP: Questions related to the perceived impact of MIP on
patient outcomes, healthcare costs, and overall
acceptance within the community. The self-administered
questionnaire was pre-tested on a small group of
participants (not included in the final sample) to ensure
clarity, relevance, and reliability. Data collection was
conducted over aperiod of 12 months, from August 2023 to
July, 2024. The study protocol was reviewed and approved
by the Ethics Committee of the RCD Research Cell, with the
approval number RCD/09/23/154. Informed consent was
obtained from all participants, and the study was
conducted in accordance with the ethical standards
outlined in the Declaration of Helsinki. Participants'
knowledge of Minimal Intervention Prosthodontics (MIP)
was assessed using a scoring system based on responses
to knowledge-related questions. A total score was
calculated, and participants were classified as having "high
knowledge" if they scored 60% or higher and "low
knowledge" if they scored below 60%. For analysis, the
gathered data were put into a statistical software program
(SPSS version 27.0). Frequencies and percentages were
employed in descriptive statistics to condense the replies
and demographic features pertaining to MIP knowledge
and societal ramifications. To evaluate relationships
between demographic factors and knowledge/attitude
ratings, the chi-square test was used. Statistical
significance was attained when the p-value was less than
0.05.

n=
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RESULTS

A total of 173 participants, were included in the study. The
demographic characteristics of the participants were
summarizedintable.

Table1: Demographic Characteristics of Participants

DOI: https://doi.org/10.54393/pjhs.vbil1.2173

Although younger participants (18-25 years) showed
slightly lower knowledge (52.9%) compared to older age
groups, the association between age and knowledge was
not statistically significant (p = 0.172). A significant
association between education level and knowledge of MIP
was observed(p=0.022), with participants who had higher
educational attainment (high school and above)
demonstrating greater knowledge of MIP compared to
those with primary orno education(Table 4).

Table 4: Correlation between Demographic Variables and
Knowledge of MIP

Demographic Variable Category N (%)
Male 98(56.6%)
Gender
Female 75(43.4%)
26-35 Years 98(56.6%)
Age Group 36-45 Years 53(30.6%)
46+ Years 22(12.7%)
Primary School 62(35.8%)
High School 36(20.8%)
Education Level
Undergraduate 50(28.9%)
Graduate 25(15.4%)

The participants'knowledge of MIP was assessed through a
series of questions, and the results were presented in
Table 2. The majority of the participants(74%)were aware
of the concept of MIP, with 59.5% familiar with its clinical
applications. A significant proportion (66.5%) understood
the benefits of preserving tooth structure, while slightly
over half (56.6%) had knowledge of the materials used in
MIP.

Table 2: Knowledge of Minimal Intervention Prosthodontics

0 Responses

Questions N (%)
Aware of the Concept of MIP 128(74.0%)
Familiar with the Clinical Applications of MIP 103(59.5%)

Understands the Benefits of Preserving Tooth Structure | 115(66.5%)
98(56.6%)

Participants were asked about the perceived social
implications of adopting MIP in dental practice. The
responses were summarized in table 3. A large majority of
participants (78%) agreed that MIP improves patient
comfort and satisfaction, and 66.5% believed it reduces
healthcare costs. Additionally, 73.4% felt that MIP was
more acceptable to patients, though 56.6% acknowledged
thatitrequiresmore time and skillfromthe dentist.

Table 3: Social Implications of Minimal Intervention
Prosthodontics

Knowledge of Materials used in MIP

Agree Neutral Disagree
N(%) N (%) N (%)

135(78.0%)| 25(14.5%) | 13(7.5%)

Questions
MIP Improves Patient Comfort
and Satisfaction
MIP Reduces Healthcare Costs | 115(66.5%)|35(20.2%) | 23(13.3%)
MIP is More Acceptable to Patients [127(73.4%)| 28(16.2%) | 18(10.4%)

MIP Requires More Time and Skill o o 5
from the Dentist 98(56.6%) | 40(23.1%) | 35(20.2%)

Chi-square tests were conducted to assess the
relationship between demographic variables and
knowledge of MIP. No significant difference in knowledge
of MIP was found between males and females (p = 0.245).

Demographic High Knowledge Low Knowledge p-
Variable N (%) N(%) Value
Gender
Male 59(60.2%) 39(39.8%)
0.245
Female 41(54.7%) 34(45.3%)
Age Group
18-25 Years 45(52.9%) 40(47.1%)
26-35 Years 35(66.0%) 18(34.0%) 0172
36-45 Years 14(63.6%) 8(36.4%)
46+ Years 6(46.2%) 7(53.8%)
Education Level
Primary School 39(41.5%) 55(58.5%)
High School 74(61.7%) 46(38.3%) 0.022*
Undergraduate 47(64.4%) 26(35.6%) '
Graduate 40(83.3%) 8(16.7%)

DISCUSSION

The significance of teeth for one's overall health and
wellbeing has already been a known debate. Therefore, itis
required to understand the necessity of replacing lost
teeth, which dependsonanindividual's attitude and level of
information regarding the many kinds and methods of
artificial tooth replacement [15]. In this research,
conducted at Rehman College of Dentistry (RCD),
Hayatabad, Peshawar, Pakistan, a significant gap in
knowledge regarding minimal intervention prosthodontics
was identified, reinforcing the importance of patient
educationinthisfield. Inastudy, LelesCRetal.,cametothe
conclusion that a person's reluctance to have lost teeth
restored at an advanced age may be influenced by
perceptions that alter with age, such as the belief that one
was too old to adjust to dentures and artificial teeth and a
lack of interest in aesthetics [16, 17]. The research
population's knowledge profile about the positioning of
missing teeth was found to be inadequate in the current
survey, with 44% of participants showing insufficient
knowledge. The most likely explanation was that 40.21% of
the population only had a primary education. This was
comparable to astudy by Chen L et al., that discovered that
the consequences of unawareness seem to be a barrier to
receiving dental health care services, and that a lack of
education was linked to a lack of awareness of the
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significance of oral health[18,19]. According to the results
of the current poll, 40.5% of participants had a favorable
opinion of fixed prostheses as a method of replacing teeth,
while just 20.1% thought removable prostheses would be a
preferable choice. These findings were also supported by a
study conducted by Al- Alshadidi AA et al [20]. A
comparable study conducted in United Arab Emarates
revealed that almost half of the participants favored
detachable partial dentures, and the remaining 25%
preferred fixed partial dentures. This outcome
contradicted what we had discovered [21]. Just 15.6% of
the total individuals thought implants were a better way to
restore missing teeth. It corroborated a previous research
paper with comparable findings[20, 21]. According to a poll
donein Peradeniya, SrilLanka, 32% of the 425 respondents
were aware that implants may be used as a substitute.
According to the study, this was a larger percentage than
that of several other studies on the Asian population. The
authors have suggested that the reason for this
discrepancy may be the nation's better health and
educational standards when compared to those of its
neighboring nations [22]. In this study, 33.1% of
participants in the current study felt positively about
having missing bodily parts replaced. In response to
guestions about maintaining the hygiene of artificial teeth,
74.8% of respondents expressed a positive outlook and
agreed that maintaining prosthesis hygiene was crucial.
Chaudhary MA et al., observed similar outcomes from
Pakistan. When asked how to maintain a prosthesis, 97.5%
of respondents gave a good response, according to the
authors [23]. Patients were unable to receive therapy
because they were unaware of the several prosthodontic
treatment choices available to them. According to a study,
dental camps and prosthodontic outreach programs were
one strategy to address attitude change, raise awareness,
and impart knowledge about the methods and means of
replacing artificial teeth [15]. The study has certain
limitations, includingasmall sample size and the fact that it
was conducted in an institutional setting where the cost of
prosthetic treatment was different from that of private
dental care facilities. In this study, we also observed that
socio-economic constraints played a significantroleinthe
decisions regarding prosthodontic care. A comparable
survey can be carried out across a sizable populationin the
clinical and hospital sectors. Given that the current study's
attitude factor toward dental implant therapy was
unfavorable, a similar survey on knowledge and attitudes
regarding implants as a method of tooth replacement
mightbe undertaken.

CONCLUSIONS

Within the constraints of the study, we were able to draw
the conclusion that patients had a good attitude toward
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maintaining prosthesis cleanliness and favored fixed over
removable toothreplacement. The majority of people knew
that maxillofacial components could be replaced with
prosthetics, but their knowledge about replacing teeth
with prosthetics was below average. The patient felt
negatively about dental implants as a method of tooth
replacement
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Bacterial Vaginosis (BV) was a common vaginal infection associated with adverse pregnancy
outcomes, including premature birth. Objective: To evaluate the association between the BV
and the risk of preterm Labor in pregnant women and to assess whether BV prevalence differs
based on obstetric history, including parity and prior delivery outcomes. Methods: This case-
control study was conducted in the Obstetrics and Gynecology Department at PAF Hospital
Mushaf, Sargodha, from July 2022 to January 2023. A total of 130 participants were included in
the study. BV was diagnosed using laboratory and diagnostic methods. Participants were
enrolled using non-probability consecutive sampling. Data were analyzed using SPSS version
21.0. Chi-square tests and odds ratios were employed to assess the association between
bacterial vaginosis and variables such as age, gravida, and history of preterm delivery, with a p-
value < 0.05 considered statistically significant. Results: The mean age of the participants was
25.3246.8 years. Parity also had a notable impact, with multiparous women showing a
significantly higher prevalence of BV (46.2%) compared to controls(18.2%), with an OR of 3.86;
P=0.006. However, the difference among primiparous women was insignificant (P=0.477,
OR=1.56). Women with no prior delivery history had a higher BV prevalence in the case group,
41.5%, compared to the control group, 20.0%, with an OR of 2.83; P=0.130. Conclusions:
Bacterial vaginosis was significantly associated with older maternal age and multiparity, but no
strongcorrelationwas found with previous preterm delivery. Timely diagnosisand management
of BVmayhelpreducetherisk of pretermlabor.

INTRODUCTION

An imbalance in the natural vaginal flora, including a
reduction in lactobacilli as well as a proliferation of
anaerobic bacterialike Gardnerellavaginalisand Atopobium
vaginae, results in Bacterial Vaginosis (BV), a frequent
vaginal illness. Preterm labor, along with preterm delivery,
are among the unfavorable pregnancy outcomes that have
been strongly linked to BV [1]. The intricate microbial
community found in the female lower vaginal tract plays a
significant role in a woman's ability to reproduce. Bacterial
Vaginosis (BV), one of the most prevalent gynecologic
disorders affecting women of reproductive age worldwide,
can result from imbalances in this microbiota [2]. As of
right now, it is known that Lactobacillus species
predominate in the healthy vaginal microbiome. In

contrast, Gardnerella vaginalis, Prevotella, Bacteroides,
Mobiluncus, and Mycoplasma hominis are among the
species that cause BV. Lactobacillus species are also
relatively rare in BV [3]. The most typical vaginal infection
amongfertile womenisbacterial vaginosis. The prevalence
is estimated to be between 12% and 30% for premature
Indian women, over 50% for women in East/Southern
Africa, and less than 1% for Australian women [4]. BV has
been linked to severe and expensive reproductive and
obstetric complications, raising the risk of pelvic
inflammatory illness, miscarriage, low birth weight, and
preterm delivery for women. Inflammation occurs in the
genital tract as a result of BV. Preterm labor can develop
from this inflammation by inducing the release of
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prostaglandins and cytokines, which can lead to early
cervical softening, membrane rupture, and contractionsin
the uterus [5]. Intra-amniotic inflammation and infection
can result from the bacteria responsible for Bacterial
Vaginosis (BV) growing through the female reproductive
tract tothe cervixaswellasamniotic sac. Itis believed that
this startsthe premature labor process[6]. The absence of
protective lactobacilli, specifically Lactobacillus crispatus,
diminishes lactic acid production, resulting in an alkaline
vaginal environment which encourages the growth of
pathogenic bacteria. This atmosphere is permissive to
infections that raise the likelihood of preterm uterine
contractions [7]. Preterm birth is characterized by a child
being born before its 37" week of gestation. This has a
significant impact on public health, as fifteen million
preterm births occur each year. One of the primary causes
of perinatal mortality and morbidity is preterm delivery.
Preterm births can result from a number of causes, but
lower genitourinary tractillnesses are one of the main ones
[8, 9]. Although several variables can cause a fetal
membrane to rupture prematurely, intrauterine infections
have the potential to cause preterm labor activity prior to
the membrane's burst. Numerous studies have
demonstrated the possible connection between
premature labor and bacterial vaginosis[10, 11]. A frequent
vaginal infection that has been connected to unfavorable
pregnancy outcomes, including preterm Labor, is Bacterial
Vaginosis (BV). Despite mounting evidence of this link,
there is little study examining how BV prevalence varies
with mother age, parity, and delivery history, particularly in
local communities. By examining the connection between
BV andpretermlaborinagroup of expectant mothers.

This study seeked to close this knowledge gap and offer
crucial information for better prenatal care. To evaluate the
association between the Bacterial Vaginosis (BV) and the
risk of preterm labor in pregnant women and to assess
whether BV prevalence differs based on obstetric history,
including parity and prior delivery outcomes.

METHODS

The study was case control study. The study was carried
out in the Obstetrics and Gynecology Department at the
PAF Hospital Mushaf, Sargodha for a period of six months
from July 2022 to January 2023. To calculate the sample
size for investigating the association between Bacterial
Vaginosis (BV) and preterm labor, use a formula based on
proportions for case-control studies, n = (p1-p2) 2
(Za/2+ZB) 2 - [p1(1-p1) + p2(1-p2)], n = sample size, Za/2=
(1.96 or 95% confidence level), ZB =(0.84 for 80% power), p1
= 0.50, p2 = 0.20. n=(0.50-0.20) 2 (1.96+0.84) 2 - [0.50
(1-0.50)+0.20(1-0.20)] =130. The required sample size was
N=130. Theinclusion criteriaincluded womenaged 15to 45
years with singleton pregnancies. Participants were
selected from the gynecological unit of Sargodha's labor
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room. Following that, the patients were split up into two
groups: cases and controls. All laboring women with
preterm labor were categorized as cases, while all laboring
women with term labor were considered controls. The
inclusion criteria for the control group specified term
pregnancies (> 37 weeks of gestation) without clinical or
laboratory evidence of bacterial vaginosis (BV) and no
history of preterm labor or other pregnancy complications
in the current or previous pregnancies. Exclusion criteria
encompassed cervical defects, fetal malformations,
uterine deformities, pregnancy complications, and twin
pregnancies. A comprehensive medical history was
obtained, covering details about menstruation and
pregnancy. Gestational age was determined using the last
menstrual period, clinical examinations, and
ultrasonography findings. For the control group, exclusion
criteria included women with preterm pregnancies (< 37
weeks of gestation), those diagnosed with vaginal
infections other than BV (e.g., candidiasis or
trichomoniasis), or a history of antibiotic use within the
preceding two weeks, as it could alter the vaginal flora.
With both written and verbal agreement, an examination of
the abdomen was done usinga speculum and vagina. When
the nature of the waste was identified, vaginal swabs were
taken for bacteriologic testing. To get the samples, the
patient was put in a dorsal supine position, and sterile
cotton swabs were used to take vaginal swabs from the
posterior fornix. A piece of nitrazine paper was used to
measure the pH of the fluid from the vagina. More than 90%
of individuals with BV possess a pH of greater than 5, and
the test was sensitive. Informed consent was obtained
from all participants, and approval from the Institutional
Review Board (IRB) was secured for the study. This study
was approved by institutional review board IRB reference
number MSF(H)/308/3/1Trg, PAF Hospital Mushaf,
Sargodha. The data were analyzed using SPSS version 21.0.
Age and blood pressure were examples of continuous
variables that were represented by the mean + SD. Preterm
along with bacterial Vaginosis were the categorical
features represented by percentages and frequency. The
bacterial viremia between the two groups was compared
using the chi-square technique. A significant value of
P<0.005wasindicated.

RESULTS

Inall, 130 individuals were observed, 65 in each group. With
amean age of 25.32 years as well as a standard deviation of
6.8 years, the participants' ages vary from 15 to 45. This
suggests that the population was young with a wide age
range, while most participants were in the 25-30 age
group. 47 women, or 36.2% of the total, were primiparous,
or first-time mothers; that is, they have never given birth.
63.8% of the population, or 83 women, were multiparous,
indicating they have given birth to children before. This
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indicatesthatmostwomeninthisresearch have givenbirth
before. 44 women, or 33.8% of the total, had previously
given birth. 86 women, or 66.1%, have never given birth
before. This implies that first-time mothers make up a
sizable part of this population. 42 women, or 32.3% of the
group, tested positive for bacterial vaginosis, meaning that
almost one-third of them have the illness. 88 women, or
67.7%,had negative results for bacterial vaginosis,
indicating that the majority did not have the condition see
Tablel.

Table 1: Sociodemographic Variables

Variables Category MeanSD /N (%)
Age 15-45 Years 25.32+6.8
) Primi 47(36.2%)
Parity
Multi 83(63.8%)
History of Delivery Yes 44 (33.8%)
No 86(66.1%)
Bacterial Vaginosis Yes 42(32.3%)
No 88(67.7%)

Table 2 showed the prevalence of Bacterial Vaginosis (BV)
across different age groups in women with preterm and
term pregnancies. Women aged 36 years and older had a
significantly higher BV prevalence (60.0%) compared to
controls(10.0%), with a strong odds ratio of 13.5(P=0.039).
In the 26-35 age group, BV was present in 47.4% of cases,
but this was not statistically significant (P=0.265). For
those under 25 years, 39.0% of cases had BV, also lacking
significance(P=0.072).

Table 2: Influence of Age on Bacterial Vaginosis Prevalence in
Pretermand Term Pregnancies(n=130)

Age Bacterial Case Control Odds p-
Vaginosis N (%) N (%) Ratio Value
25 Y, Yes 25(39.0%) | 13(20.0%) 2.56 | 0.072
< ears
No 40(61.0%) | 52(80.0%) - -
Yes 31(47.4%) | 19(30.0%) 2.1 0.265
26-35
No 34(52.6%) | 46(70.0%) - -
,36 Yes 39(60.0%) | 6(10.0%) 13.5 | 0.039
B No 26(40.0%) | 59(90.0%) - -

The prevalence of Bacterial Vaginosis (BV) in women
carrying preterm and term babies was shown in the table
according to parity. 38.5% of primiparous women and
28.6% of controls had BV, however P=0.477 indicates that
the difference was not statistically significant. Onthe other
hand, multiparous women had a higher risk of BV, as
evidenced by their considerable BV prevalence of 46.2%
comparedto18.2% incontrols(Table 3).

Table 3: Influence of parity on Bacterial Vaginosis Prevalence in
Pretermand Term Pregnancies

Odds pP-
Ratio Value
Case 25(38.5%) |40(61.5%)| 1.56 | 0.477

19(28.6%) [46(71.4%)| - -

Parity Bacterial Vaginosis YesN(%) NoN(%)

Primi

Control
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Case 30(46.2%) [35(53.8%)| 3.86 | 0.006
12(18.2%) [53(81.8%)| - -

Multi
Control

Based on the delivery history, the table displays the
prevalence of Bacterial Vaginosis (BV)in pregnant women,
both term and preterm. 45.8% of those with a history of
delivery had BV, compared to 25.0% of controls;
nevertheless, P=0.153 indicates that this difference was
not statistically significant. 41.5% of women without a
history of childbirth had BV, compared to 20.0% of
controls; this difference was not statistically significant
(P=0.130)Table 4.

Table 4: Influence of History of Delivery on Bacterial Vaginosis
PrevalenceinPretermand Term Pregnancies

History of

Bacterial Vaginosis YesN(%) NoN(%) OS] oy

Delivery Ratio Value

Yes Case 30(45.8%)|35(54.2%)| 2.54 | 0.153
Control 16(25.0%)| 49(75.0%)| - -

No Case 27(41.5%) | 38(58.5%) | 2.83 | 0.130
Control 13(20.0%)|52(80.0%)| - -

DISCUSSION

The most common vaginal illness among both pregnant as
well as non-pregnant women was Bacterial Vaginosis (BV),
which was also the leading cause of vaginitis. The
prevalence of BV varies between 5 and 51% in different
geographical areas. Many risk factors may be associated
with BV including race and ethnicity, low socio-economic
status, antibiotic therapy, multiple sex partners, smoking,
and young or teenage age. Nonetheless, most BV cases
were asymptomatic, unreported, and untreated [12].
Preterm rupture of the membranes, PTD, and PTL have all
been linked to a diagnosis of BV in the middle and late
stages of pregnancy. Additionally, in one study, BV in the
early stages of pregnancy was linked to an elevated risk for
these unfavorable pregnancy outcomes, but notinanother
[13]. Preterm delivery has been the primary focus of most
epidemiologic research aimed at examining the
relationship between BV and unfavorable pregnancy
outcomes; however, a few of these studies erroneously
coupled preterm labor with a premature breakdown of the
membrane. In any event, these studies have repeatedly
demonstrated that women with BV, especially those
identified in the first trimester of pregnancy, have a
doubled chance of premature delivery[14]. Arecent meta-
analysis that reviewed research on the relationship
between BV and preterm delivery found that pregnant
women with BV had a 60 percent higher risk of premature
delivery (summary odds ratio: 1.8). Fewer research has
examined the relationship between BV and the outcomes
of low birthweight, pretermrupture of the membranes, and
premature labor [15]. 2.6-fold higher likelihood of preterm
birth (95% confidence interval: 1.3, 4.9), a 6.9-fold raised
threat of pretermbirth(95 percent confidenceinterval: 2.5,
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18.8), as well as a 7.3-fold elevated risk of preterm,
premature rupture of the layers (95 percent confidence
interval: 1.8, 29.4), were found in the previous study that
looked at several pregnancy outcomes related to BV
identified during the first trimester of pregnancy [16].
Among the first studies to examine the connection
between bacterial vaginosis and premature labor were
Eschenbach and associates. In their investigation,
bacterial vaginosis was present in 24% of the full-term
group and 49% of the preterm group. Subsequent research
demonstrated the link between premature labor,
chorioaminiotis, and bacterial vaginosis [17]. In a previous
study conducted, 27.7% of preterm patients had BV
prevalence. The outcomes of the present investigation
were similar to those of prior studies. A greater incidence
of BV was discovered in those who had previously had an
abortionintheirsecondtrimesterasopposedtothose who
hadanearlyabortion, accordingtoa1996 English study that
assessed 500 instances of repeated abortion. 20% of
pregnant womenwith no symptoms had bacterial vaginosis
[18,19]. Resolving the link between BV and premature labor
was crucial for the general public's health. To improve
pregnancy outcomes, strategiestolower the prevalence of
BV in expectant mothers were being investigated. These
strategies include education, good hygiene habits, and
possible therapies [20]. Future research should explore
the underlying mechanisms connecting these variables
andthe potentialrole of microbiome changesin pregnancy.
Longitudinal studies examining the long-term effects of BV
treatment on pregnancy outcomes will provide valuable
insights.

CONCLUSIONS

Bacterial vaginosis was significantly associated with older
maternalage and multiparity, but no strong correlation was
found with previous preterm delivery. Timely diagnosis and
management of BV may help reduce the risk of preterm
labor.
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Cirrhotic individuals with spontaneous bacterial peritonitis were treated empirically with
ciprofloxacin or ceftriaxone. Objective: To compare the effectiveness of intravenous
ciprofloxacin against ceftriaxone in cirrhotic patients who developed spontaneous bacterial
peritonitis. Methods: This prospective interventional analysis was conducted at the
Department of Medicine GHURKI Trust and Teaching Hospital, Lahore from Aug 2018 to 2023,
and comprised 356 patients of spontaneous bacterial peritonitis. After gettinginformed written
consent patients with ages 35-70 years were included. Equally divided cases into two groups,
178 patients in group | received intravenously ciprofloxacin 200mg and 178 patients in group |l
received intravenously ceftriaxone 1g for 6 days after every 12 hours. Post-treatment efficacy of
both drugs was compared. Results: Patients under study had a mean age of 53.15 + 11.67 years
andhadabody massindexof 24.8+6.20 kg/m2.Ingroup | efficacy was found in 142(79.8%)and in
group Il effectiveness was found in 160 (89.9%) with p-value=0.002. We found a reduction in
asceticfluid polymorph nuclear countinboth groupsafter 6 days with p<0.003. The frequency of
complicationsin group Il was higher found in 16(8.9%) cases and in group | found in only 5(2.8%)
cases. 4 casesin group I and 2 cases in group |l left against medical advice. The mortality rate
was also non-significant among both groups. Conclusion: It was concluded that intravenous
ciprofloxacin is equally efficacious as ceftriaxone in treating spontaneous bacterial peritonitis
incirrhoticindividuals.

INTRODUCTION

Asignificant number of hospitalized cirrhotic patients with
ascites develop spontaneous bacterial peritonitis (SBP),
which is a potentially fatal complication [1, 2]. When
treating SBP, third-generation cephalosporin
administered intravenously is considered the therapy of
choice [3]. Several trials have demonstrated that
antibiotics administered intravenously first, with
subsequent oral step-down dosing(switchtreatment)work
just as well [1]. This study did not compare ciprofloxacin
switch therapy with an intravenous third-generation
cephalosporin. Previous studies demonstrated that it is
efficacious in treating both severe and simple SBP [4].
Researchers found that ofloxacin taken orally was just as
effective as intravenous (IV) cefotaxime. However, they
only ascertained those with simple SBP [5]. A further
reduction in effective arterial blood volume as a result of
the infection is believed to be the aetiology of type THRS

[6]. Administering intravenous albumin in conjunction with
antibiotic therapy is an efficient means of preventing HRS.
Vasoconstrictors such as Ornipressin, Terlipressin,
Noradrenaline, or Midodrine [7]. Patients with cirrhosis
who develop spontaneous bacterial peritonitis may not
always need ceftazidime or ceftriaxone; ciprofloxacin may
be an appropriate substitute. There was an 82% resolution
rate for spontaneous bacterial peritonitis in the
ceftriaxone group and a 91% resolution rate in the
intravenous ciprofloxacin group [8]. Decompensated
cirrhosis of the liver patients accounts for 13% of all cases
of spontaneous bacterial peritonitis, which is defined as an
infection of ascetic fluid [9]. In the case of spontaneous
bacterial peritonitis, germs in the intestinal lumen invade
the lymph nodes, leading to bacteremia and contamination
of the ascetic fluid. Streptococcal pneumonia and
Escherichia coli are the most prevalent bacteria and
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viruses. The diagnosis is confirmed when the PMN count in
the ascetic fluid is equal to or more than 250/mL. To detect
early infections, diagnostic paracentesis is commonly
performed on hospitalized cirrhotic patients with ascites.
Many patients have fever, nausea, vomiting, mental
abnormalities, and ileus as symptoms of infection;
however, some individuals may not experience any
symptoms at all[9]. Therapeutic options for Spontaneous
Bacterial Peritonitis include several medications. It has
been usual practice to utilize quinolones and third-
generation cephalosporins. Two trials found that 78.3 to
78.4% of patients treated with Ciprofloxacin ended up with
spontaneous bacterial peritonitis resolution, compared to
67% with Ceftriaxone [10]. This study aims to contrast the
efficacy of Ceftriaxone with intravenous Ciprofloxacin in
treating spontaneous bacterial peritonitis in a single
settingandtodetermine comparative efficacy.

METHODS

This prospective interventional study was conducted at
the Department of Medicine GHURKI Trust and Teaching
Hospital, Lahore after getting approval with reference #
3335/HR/GTH. Non-probability sampling technique was
used. A sample size of 356 patients (178 in each group) is
calculated witha5% level of significance, 95% power of the
test and by taking an expected percentage of efficacy IV
Ciprofloxacin as 93% and for Ceftriaxone as 81.4% for
Spontaneous bacterial peritonitis patients with 95% CL[1],
12]. The following formula was used for the sample size n;
n=(Za/2+ZB)2 *(p1(1-p1) + p2(1-p2)) / (p1-p2)2, where Za/2 is
the critical value of the Normal distribution at a/2(e.g. fora
confidence level of 95%, a is 0.05 and the critical value is
1.96), ZB is the critical value of the Normal distribution at B
(e.g. for a power of 80%, B is 0.2 and the critical value is
0.84)and pland p2 are the expected sample proportions of
the two groups. Cirrhosis patients with SBP were included
if they were 35-70 years old. Exclusion criteria were
patients with a history of hemorrhagic ascites or systolic
blood pressure(SBP)caused by trauma(RBC >50000/mm3)
on ascites fluid testing. All patients with liver cirrhosis who
met the inclusion criteria were chosen after the study
received permission from the Institutional Review Board.
Ultrasound of the abdomen revealed cirrhosis of the liver.
Demographic data such as age, sex, residence, and
socioeconomic status, were obtained after informed
written consent. A sterile diagnostic ascitic fluid aspiration
was conducted using a 20 cc syringe to confirm the
diagnosis of SBP, which was based on the patient's medical
history and physical examination. The 178 patientsin group
| were given 200 mg of ciprofloxacin intravenously every 12
hours, whereas the 178 patients in group Il were given 1g of
ceftriaxone intravenously every 12 hours for six days. After
six days of treatment, the effectiveness of the treatment
was assessed by analyzing clinical symptoms. These
symptoms included a normalization of the patient's
temperature (from 98.6°F to 98.2°F) and the absence of
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abdominal pain (from palpatory testing to clinical
examinations of the abdomen). Additionally, the hospital
laboratory tested 20 cc of ascitic fluid (obtained by sterile
paracentesis)for the neutrophil count. A performance was
used to record all of the data that was obtained. After data
collection was complete, SPSS version 23.0 was used for
analysis. The mean and standard deviation were used to
show quantitative variables such as age, body mass index
(BMI), and ascitic fluid polymorphonuclear neutrophil
count. Frequency and percentage are the best ways to
display qualitative characteristics such as effectiveness
and sex. A Chi-Square test was used to compare the two
groups' effectiveness. Any p-value less than 0.05 was
deemedto be statistically significant.

RESULTS

There were a majority of 220 (61.8%) male and 136 (38.2%)
femaleinall cases(Figure1).

Gender

Females
38%

Figure1: Distribution of Genderin All Cases
Patientsingrouplhadameanage of 53.21+8.22 years with
had body mass index of 24.6 + 7.38 kg/m2 and in group I
mean age was 53.156+11.67 years and had a body mass index
of 24.8 +6.20. There was the majority of cases from urban
areas 208 (58.4%). 130 (36.5%) cases had poor socio-
economic status, 178 (50%) cases were from the middle
class and 48 (13.5%) cases had upper class.The most
common symptom was abdomen pain, fever, hepatic
encephalopathyandileus(Table1).

Table 1: Baseline Information of the SBP Patients

Characteristic Group 1(178) Group 11(178) Total (356)
Mean Age (years) 53.21 53.15 106.36
Mean BMI (kg/m?) 24.6 24.8 49.4

Area of Residence
Urban 102(28.7%) 106(29.8%) 208(58.4%)
Rural 76(21.3%) 72(20.2%) 148 (41.6%)
Socio-economic status
Poor 60(16.9%) 70(19.7%) 130(36.5%)
Middle 85(23.9%) 93(26.1%) 178(50%)
Upper 33(9.3%) 15(4.2%) 48(13.5%)
Clinical Symptoms
Abdomen Pain 80(22.5%) 50(14.04%) 130(36.5%)
Fever 60(16.9%) 70(19.7%) 130(36.5%)
Enceniaioathy | 20(5.6%) 30(8.4%) | 50(14.04%)
lleus 18(5.1%) 28(7.9%) 46(12.9%)
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In group | efficacy was found in 142 (79.8%) and in group Il
effectiveness was found in 160 (89.9%) with p-value=0.007
(Table2).

Table 2: Comparison of Effectiveness of Both Medicines

Variables Group 1(178) Group 11(178) p-value
Efficacy
Yes 142(79.8%) 160(89.9%)
0.007
No 36(20.2%) 18(10.1%)

Areductioninasceticfluid polymorphnuclear countinboth
groupswas found after 6 days with p<0.003(Table 3).

Table 3: Comparison of AFPNin Patients After 4 Days

Variables Group | Group Il p-value
At Start 7015 + 158 7156 + 237 0.000
After Treatment 967 £147 1026 + 465 >0.003

AFPN=Alpha-fetoprotein Negative

The frequency of complications in group Il was higher
foundin16(8.9%)casesandingroup | foundinonly 5(2.8%)
cases. 4 casesingroup land 2 casesin group Il left against
medical advice (AMA). The mortality rate was also non-
significantamongbothgroups(Table 4).

Table 4: Association of Adverse Events

Variables Complications Cases Left AMA Mortality Rate
Group | 5(2.8%) 4(2.2%) 4(2.2%)
Group Il 16(9.0%) 2(1.1%) 5(2.8%)
p-value <0.0133 0.009 0.010

AMA=Against Medical Advice

Among 21cases of complications, renal failure was found in
12 cases, followed by gastrointestinal hemorrhage in 6
casesand hepaticencephalopathyin3cases.(Tableb).

Table5: Post-treatment Complicationsin Both Groups

Variables Group 1(178) Group 11(178)
Complications
Renal Failure 3(1.7%) 9(5.1%)
Gastrointestinal Hemorrhage 1(0.6%) 5(2.8%)
Hepatic Encephalopathy 1(0.6%) 2(1.1%)
Total 5(2.8%) 16(9.0%)

DISCUSSION

Cirrhosis with ascites is a potentially deadly consequence.
Even with conventional therapy, the infection-related
death rate linked with SBP can reach 27%. Patients with
chronic liver illness may first experience a symptomatic
SBP as a kind of ascites. Patient lives can be saved by
detecting infections early and administering antibiotics
promptly. These antibiotic alternatives include
ceftriaxone, cefotaxime, ampicillin, ciprofloxacin,
ofloxacin, and metronidazole. Norfloxacin and
ciprofloxacin are examples of fluoroquinolones; these
antibiotics are efficient against most enterobacteria and
aerobic gram-negative bacilli, thus they look like a good
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choice for prophylaxis. A previous case-control study
found that 120 patients with cirrhosis with upper
gastrointestinal bleeding who were given 500 mg of
ciprofloxacin twice a day for seven days following
endoscopy had a lower rate of confirmed bacterial
infection(10% vs. 45%), but no mortality[13]. The empirical
therapy of choice for cirrhotic individuals suffering
spontaneous bacterial peritonitis was cefotaxime or
ceftriaxone. Patients with cirrhosis who develop
spontaneous bacterial peritonitis may benefit from using
ciprofloxacin instead of cefotaxime or ceftriaxone. The
percentage of spontaneous bacterial peritonitis cases
resolved in the groups treated with intravenous
ciprofloxacin (80%)and ceftriaxone (83%). Based on these
findings, intravenous ciprofloxacin is a cost-efficient and
almost equally effective alternative to cefotaxime and
ceftriaxone for treating spontaneous bacterial peritonitis
in cirrhotic patients [14, 15]. The frequency of SBP in
cirrhotic patients and its reaction to various treatment
regimens has been the subject of several local and
international investigations. Famous antibiotics
Ciprofloxacin (Fluoroquinolone) and ceftriaxone (3rd
Generation Cephalosporin) were the subjects of this
comparative investigation. Due to the rise of multiple drug
resistance, there has been a noticeable drop in the
effectiveness of both treatments recently; hence, it was
important to determine if they are equivalent or not. With a
p-value of 0.002, this research indicated that both
Ciprofloxacin and ceftriaxone were very successful in
treating SBP, with 79.8% and 89.1% of patients,
respectively, benefiting from treatment. According to
additional research, oral ciprofloxacin had a somewhat
higher efficacy than ceftriaxone (80% vs. 76 %). According
to the previous study, the infection clearance rate with
ciprofloxacin was 78.4% and with ceftriaxone, it was 80%
[16]. Current findings are quite consistent with those of
these investigations. Ceftriaxone was shown to be
effective in curing 91% of SBP patients in a comparable
past trial [17]. The results showed that there is no
substantial difference in the effectiveness of the two
drugs, cefotaxime and ciprofloxacin when it comes to
treating SBP. In the current study majority, 220 (61.8%)
were male and 136 (38.2%) were female in all cases.
Included patients who had a mean age of 53.15 £ 11.67 years
andhadabodymassindex of 24.8+6.20 kg/m2. There were
the majority of cases from urban areas 208 (58.4%). 130
(36.5%) cases had poor socio-economic status, 178 (50%)
cases were from the middle class and 48(13.5%) cases had
high status. Theseresults were comparable to the previous
study conducted by Maclntosh [18]. Current analysis
revealed a reduction in ascetic fluid polymorph nuclear
count in both groups after 4 days with p<0.003, similar to
the findings of previous studies [17]. The Frequency of
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complications in group Il was higher found in 16 (8.9%)
casesandingroup | foundin only 5(2.8%) cases. 4 cases in
group I and 2 cases in group Il left against medical advice.
The mortality rate was also non-significant among both
groups. These were in line with the previous findings [19,
20]. Ciprofloxacin and ceftriaxone both have the potential
to save lives and improve the prognosis of SBP, but they
require more clinical trials in this context due to limited
access to healthcare. Its main drawback is that it is a
single-centerresearchwithasmallsample size. Tovalidate
and generalize these findings, a large-scale randomized
multicenter clinicalinvestigationisnecessary.

CONCLUSIONS

It was concluded that the effectiveness of ciprofloxacin
and ceftriaxone in resolving infections caused by
spontaneous bacterial peritonitis is comparable and does
notdiffersignificantly.
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A chronic, progressive disorder known as oral sub-mucous fibrosis causes the oral mucosa to
become inflamed and fibrotic, which limits mouth opening, causes a burning sensation, and
reduces salivary flow. Objectives: To assess the relationship between candida carriage in oral
sub-mucous fibrosis patients and demographic traits, tobacco use, and clinical parameters
such as burning sensation, salivary flow rate, and mouth opening. Methods: A comparative
cross-sectional study was conducted from May 2024 to Oct 2024. This study was conducted in
Multan Medical and Dental College. The total number of patients was 384 divided into 192 with
oral sub-mucous fibrosis and 192 control participants split into groups with and without risk
exposure. Clinical characteristics such as mouth opening, salivary flow rate, and burning
sensation (measured using a visual analogue scale) were evaluated. Data were analyzed with
descriptive, mean, Post Hoc analysis, and Chi-square tests. Results: Comparing the oral sub-
mucous fibrosis positive group (93%) to the negative group (7%), the oral sub-mucous fibrosis
group had a considerably greater prevalence of candida carriage. Reduced salivary flow rate
(0.2 ml/min), restricted mouth opening (<20 mm), and severe burning sensation (3-5 (Visual
Analogue Scale)) were shown to be strongly correlated with candida positivity (p<0.001). A
greater prevalence of candida colonization was also seen in patients who used tobacco more
frequently (p<0.001). Conclusions: It was concluded that comprehensive treatment methods
should include patient education on oral hygiene and quitting smoking, given the major impact
thatthese behavioursplayin candida's carriage.

INTRODUCTION

Oral Sub-Mucous Fibrosis (OSMF) is a progressive and
painful condition predominantly affecting individuals who
frequently consume areca nuts and tobacco products [1].
Symptoms include a burning sensation, reduced salivary
flow, and restricted mouth opening, resulting from
inflammation and fibrosis of the oral mucosa. As the
disease advances, these symptoms worsen, significantly
impairing patients' quality of life and increasing their
susceptibility to infections, including fungal colonization
[2]. Candida species, particularly candida albicans, are
naturally present in the oral cavity but can become
pathogenic under altered oral conditions, such as those
seen in OSMF, where epithelial abnormalities, reduced
salivary flow, and poor oral hygiene facilitate Candida

overgrowth [3]. Despite studies indicating an elevated
prevalence of Candida among OSMF patients, the
relationship between Candida colonization and specific
symptoms like burning sensation, salivary flow rate, and
mouth opening remain underexplored [4]. OSMF is
recognized as a chronic disorder of the oral mucosa that
may affect any oral area and occasionally extends to the
pharynx, larynx, and oesophagus [5]. OSMF is a chronic,
progressive condition characterized by the fibrotic
transformation of the oral soft tissues, severely hindering
mouth opening. Its complex pathogenesis arises from an
interplay of genetic susceptibilities and environmental
exposures, predominantly triggered by areca nut and
tobacco use. The hallmark is excessive, irreqgular collagen
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deposition and disrupted extracellular remodeling in the
oral mucosa and submucosa, inducing stiffness and
inflexibility. Chief among the triggers are areca nut's
alkaloids and polyphenols, which spur fibroblast
proliferation and rampant collagen synthesis [6].
Moreover, reactive oxygen species from areca nuts and
tobacco provoke oxidative stress, exacerbating fibrosis.
An imbalance of collagen-modulating enzymes like lysyl
oxidase promotesinsoluble collagen development through
aberrant crosslinking, making it resistant to degradation
over time. This accumulated, non-degradable collagen in
the lamina propria and submucosa ultimately leads to
rigidity and scarring[7]. Inflammation plays a pivotal role in
OSMF progression. Chronic irritation of the oral lining by
areca nut or tobacco sustains inflammatory cell
infiltration, such as macrophages, lymphocytes and mast
cells. These immune cells secrete pro-inflammatory
cytokines including tumor necrosis factor-alpha and
interleukin-6, amplifying fibroblast activation and collagen
deposition. Tissue remodeling is further altered by
disproportionate matrix metalloproteinase and its
inhibitors. Typically, matrixmetalloproteinase breaks down
surplus collagen, but in OSMF their inhibitors overwhelm
this function, letting collagen accumulate unchecked [8].
There is substantial evidence establishing a link between
candida overgrowth and the epithelial alterations
occurring in oral sub-mucous fibrosis. The dysfunctional
oral environment present in OSMF, characterized by
impaired integrity of the epithelium and diminished
immunity, sets the stage for unchecked candida
proliferation. By excreting toxins and enzymes, disrupting
epithelial barriers, and promoting oxidative stress, candida
can exacerbate mucosal inflammation and precancerous
changes, fueling persistent inflammation that serves to
further the fibrosis and malignant transformation seen in
OSMF [9]. Certain debilitating symptoms of OSMF, such as
limited jaw opening, fiery sensations, and blanched
mucosa, help enable candida colonization by
compromising oral cleanliness and defence mechanisms.
The fiery pain and ulcerations could stem from damage
inflicted by candida, while the fibrosis handicaps the
mucosa's capacity to stave off colonization. This interplay
highlights the potential role of candida in exacerbating
OSMF symptoms and hastening the progression to a more
advanceddisease[10].

The usage of areca nuts is the main cause of oral sub-
mucous fibrosis (OSMF), a progressive, potentially
malignant iliness with substantial morbidity. Investigating
this connection may provide fresh perspectives on the
pathophysiology and possible treatment modalities for
OSMF.

This study aims to determine the prevalence of candida
carriage in patients with OSMF and investigate any
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correlations between it and particular clinical
characteristics of the illness. We anticipate that by
comprehending these connections, we will be able to
pinpoint important indicators of candida colonization,
which could lead to more focused and efficient treatment
plans for OSMF patients.

METHODS

A comparative cross-sectional study was conducted from
May 2024 to Oct 2024 at the Department of Dentistry at
Multan Medical and Dental College. The total number of
participants was n=384 including both genders, which
divided into 192 with OSMF and participants split into two
control groups non-habitual and habitual control group
(each group contain n=92 participants). The non-habitual
group consists of individuals who do not have any habits
that may negatively affect oral health, such as tobacco, or
smoking. They serve as a control group representing the
normal, unaffected population without exposure to these
risk factors. The habitual group includes individuals who
have habits such as tobacco, and smoking but do not
exhibit clinical signs or symptoms of oral sub-mucous
fibrosis (OSMF). They serve as a comparison group to
assessthe early or subclinical effects of such habits on oral
healthincluding breathing sensation, salivary flow rate and
mouth opening. Patients diagnosed with oral sub-mucous
fibrosis (OSMF) were further categorized into three
stages—early, moderate, and advanced—based on clinical
criteria. For consistency in comparative analysis, an equal
sample size of 64 patients was allocated to each stage.
Inclusion criteria: The age range of the patients was 18-50
years diagnosis was confirmed through clinical
examination, history of smoking, burning, difficulty
opening the mouth, and changed salivary flow rate and
each patient had to provide written informed consent.
Exclusion criteria were diabetes, immunosuppressive
conditions, patients who had taken antifungal medicine
last six months. The sampling technique adopted for this
study was convenience sampling. To calculate the sample
size for the relationship between clinical features and
candida carriage in oral sub-mucous fibrosis (OSMF)
patients the following formula applies: n=Z2. P. (1-P)/d2,
where, n=sample size, Z=(1.96 or 95% confidence level),
p=estimated prevalence ratio (0.5 or 50%), d=margin of
error (0.05 or 5%). According to this study, the prevalence
of candida carriage in OSMF patients was reported as 30%
[11]. The required sample size was n=384. Mouth opening
(MO)was measured three times using an electronic Vernier
caliper (0.005 mm resolution). Unstimulated saliva flow
rate(SFR)was assessed between 9:00a.m.and 12:00 p.m.,
with participants instructed to avoid eating, drinking, and
oral products for 60 minutes prior. Before testing, they
swallowed all saliva and kept their tongue on the hard
palate. SFR was measured using the modified Schirmer
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test (MST). For candida assessment, patients were rinsed
with 10 mI PBS and expectorated into a container. Samples
were centrifuged, suspended, and cultured on Sabouraud's
Dextrose Agar at 37°C for 24-48 hours. Colony-forming
units per mL (CFU/mL) were calculated. Candida species
wereidentified using germtube testing, Gram staining, and
CHRO-Magar. For comparisons of quantitative clinical
features across groups, ANOVA was used for normally
distributed data, and the Kruskal-Wallis test was applied
for non-normally distributed data. In cases where one-way
ANQOVA was used, Tukey's Honest Significant Difference
(HSD) post-hoc test was performed to identify specific
group differences. The Chi-square test was employed for
categorical data analysis. A p-value of <0.05 was
considered statistically significant. The study was
approved by the Institutional Review Board number(No: C-
76-1030), ensuring adherence to ethical standards.
Informed consent was obtained from all participants
beforetheirinvolvementintheresearch.

RESULTS

The study included participants with an average age of 34
years (standard deviation: 9.24), consisting of 201 female
(52.3%) and 183 male (47.6%), indicating a slight female
predominance. Tobacco use was reported by 200
participants (52%), while 184 (47%) indicated they did not
use tobacco, suggesting that over half of the sample has a
tobacco habit, which may impact the study's focus on
candida carriage and related health outcomes. Most
participants(60.94%)reported using tobacco more than 12
times daily, with 26.04% using it 7 to 12 times and only
13.02% using it 1 to 6 times per day. Regarding symptom
duration, 39.06% reported experiencing symptoms for 3
years, 34.90% for 6 years, and 26.04% for 1 year. These
findings underscore the significant role that tobacco use
may play ininfluencing health outcomesrelated to candida
carriage(Table1).

Table 1: Demographic Characteristics(n=389)

Characteristics Category Frequency (%)
-28 Years 110(28.6%)
Age Range 29-39 Years 138(35.9%)
40-50 Years 137(35.6%)
Gender Male 183(47.6%)
Female 201(52.3%)
Tobacco Habit Yes 200(52%)
No 184 (47%)
1-6 50(13.02%)
Frequency/Day 7-12 100(26.04%)
>12 234(60.94%)
1Year 100(26.04%)
Duration 3 Year 150(39.06%)
6 Year 134 (34.90%)

The analysis showed significant differences between the
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groups for all clinical features. OSMF patients had higher
burning sensation (Visual Analogue Scale (VAS): 7.5 + 1.2),
lower salivary flow rate (0.2 + 0.05), and reduced mouth
opening (28 + 5 mm) compared to both non-habitual and
habitual control groups, with p-values of 0.001 for all
variables. These results highlight the discomfort and
functionalimpairmentsin OSMF patients(Table 2).

Table 2: Comparison of Clinical Features Between OSMF Patients
with Non-Habitual Control Group and Habitual Control Group

Non-Habitual Habitual _
Control Group Control Group
(n=96) (n-98) 'alue

Sign and OSMF Group

(n=192)

Symptoms

Burning Sensation
(VAS) 75+1.2 1.2+0.8 2.0+10 0.001
Salivary Flow Rate
(ml/min) 0.2+0.05 0.56+0.1 0.4+0.] 0.001
Mouth Opening
(mm) 28+5 45+ 3 42+ 4 0.001

As the disorder evolves, the burning sensation gets
progressively worse, acquiring its highest VAS evaluations
in the more severe phase (p=0.001). As OSMF expands, the
salivary flow rate declines; the stage of advanced disease
has among the lowest values (p=0.001). When the OSMF
condition advances, mouth opening significantly
decreases (p=0.001). Significant differences between all
stages are shown by post-hoc analysis, the following a
significant resultin the initial analysis(p=0.001), a post-hoc
test (Tukey's HSD) was applied to further analyze pairwise
comparisons between the stages. The post-hoc results
indicated significant differences across all pairwise
comparisons (p<0.05), which reflects the symptoms'
growingintensity(Table 3).

Table 3: Clinical Feature Comparison Across Early, Moderate, and
Advanced Stages of OSMF

Early Moderate Advanced

. p- Post Hoc
Variables (S::g:) (i:%g:) (S::g:) value Analysis
Suming | 55408 | 5.8+10 | 72412 | 0.001 | d'éf;'tyej’zarly
FIS:\:"S;/Q 0.5+0.1 [0.3+0.05|0.1£0.02 | 0.001 ﬁoﬁg‘r’:&cjg’

Or;gﬁit:g 38+3 | 30t4 | 22+5 | 0.001 (alfg‘;?f‘i’f:nt)

Inour study sample, candida-positive cases werefoundina
high proportion of participants. Specifically, 93% of the
sample tested positive for candida, while only 7% tested
negative(Figure1).

Distribution of candida +ev and -ev

85%

% age of participants

15%

Candida +ev
= OSMF Control group

Figure 1:% Age of Patients Represent Distribution of Candida
Positive and Negative Sample

Candida -ve
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Inthe OSMF group, the highest number of candida colonies
(83%) was 1-200 CFU/mL. Six patients (79%) had candida
carriage with a colony count ranging from 201 to 400
CFU/mL. (85%) of the research group's participants
showed colony counts between>400 CFU/mL(Figure 2).
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Table 5: Association of Oral Symptoms and Candida Isolation in
Patients with OSMF

Variables Subgroups (

OSMF
n=192)

Candida
Positive
(n=179)

Candida
Negative
(n=13)

ount St " Burning | S2(VAS) | 85 [ 80(44.89%) [5(38.46%)| 0.56 |0.454

Distribution of CFU/ml in Candida postitive Sensation | 3-5(VAS) | 1 | 10(5.59%) | 1(7.69%) |5.52|0.019

2 — (VAS)["56(vaS) | 96 | 89(48.65%) |7(53.84%)| 0.56 |0.454
s <o mi/min | 52 |509(27.93%)|2(15.38%) 9.34 | 0.011
% " avary 10505 1 405 | 100(55.87%) |5(38.46%) | 15.2 | 0.001
g >0.6mi/min| 35 | 29(16.19%) |6(46.15%)| 0.79 |0.374
<0mm | 73 | 70(39.1%) |3(23.08%)| 12.5 | 0.001

20 L2 Orggﬂitrr]‘g 21-30mm | 75 | 70(39.11%) [5(38.46%)| 0.78 |0.376

- p— oo >30mm | 44 | 39(21.79%) |5(38.46%)] 0.43 | 0.614

EOSMF  Control group

Figure2: % Age of Patients Represent Candida Colonies

In this study, candida positivity was higher among OSMF
patientsaged29-39, predominantly male, withasignificant
association with tobacco use (p=0.01). Higher tobacco
frequency (1-6 times/day) and longer duration (over 1year)
were strongly linked to candida positivity (p<0.001),
highlighting the role of demographic factors and tobacco
useincandidacarriage(Table 4).

Table 4: Impact of Demographic Factors and Tobacco Use on
CandidaCarriagein OSMF

Candida Positive Candida Negative

Characteristics (n=179) (n=13) p-value
Age
18-28 60(33.5%) 4(30.8%)
29-39 80(44.7%) 6(46.2%) o.M
40-50 39(21.8%) 3(23.1%)
Gender
Male 90(50.3%) 6(46.2%)
0.55
Female 89(49.7%) 7(53.8%)
Tobacco Habit
Yes 120(67.0%) 5(38.5%)
0.01
No 59(33.0%) 8(61.5%)
Frequency of Tobacco Use
1-6 90(50.3%) 2(15.4%)
7-12 50(27.9%) 6(46.2%) <0.001
>12 39(21.8%) 5(38.5%)
Duration of Tobacco Use
1Year 30(16.8%) 4(30.8%)
3 Years 70(39.1%) 5(38.5%) <0.001
6 Years 79(44.1%) 4(30.8%)

Candida positivity was significantly associated with
burning sensation (VAS 3-5)at 5.59%, low salivary flow rate
(<2 ml/min) at 27.93%, and mouth opening <20 mm at
39.11%. No significant association was found in other
categories(Table5).
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DISCUSSION

The demographic profile of patients with Oral Sub-Mucous
Fibrosis (OSMF) reveals critical insights into factors
influencing candida carriage. Patients often show a high
prevalence of tobacco use, a slight female predominance,
and an age range from young to middle-aged. Given the
substantial rates of tobacco consumption, health
interventions should focus on educating individuals about
the risks associated with tobacco use, particularly
concerning OSMF, candida infections, and general oral
health [12, 13]. Data highlight the significant impact of
OSMF on oral health, showing marked differencesin clinical
features between OSMF patients and control groups. The
intense burning sensation reported by patientsis likely due
to inflammation and fibrosis in the oral mucosa, which can
impair sensory perception. Previous research indicates
that Candida infections may exacerbate these symptoms,
highlighting the need for comprehensive management
strategies that address both sensory and physical
components associated with OSMF [14, 15]. Decreased
salivary flow is another common issue among OSMF
patients, leading to dry mouth (xerostomia) and an
increased risk of oral infections, including candidiasis.
Saliva is vital for maintaining oral health, as it lubricates
teeth, neutralizes acids, and possesses antibacterial
properties [16]. Therefore, interventions aimed at
enhancing salivary output are essential to mitigate
complicationsassociated withdry mouthinthese patients.
Additionally, the characteristic limited mouth opening in
OSMF results from fibrous bands in the submucosal layer,
which can hinder normal oral functions such as eating,
speaking, and maintaining dental hygiene, ultimately
reducing the quality of life [17]. Addressing the trismus
linked to OSMF through physical therapy or surgical options
is critical to improving patient outcomes [18]. As OSMF
progresses, mucosal alterations and inflammation can
worsen, intensifying discomfort and burning sensations.
Patients in advanced stages may experience increased
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nerve damage and inflammatory responses, necessitating
tailored management strategies for effective pain relief
[19]. Theloss of salivary flow can further worsen the quality
of life and heighten the risk of opportunistic infections like
candidiasis. Therefore, clinicians should prioritize
treatments that boost salivary production or manage dry
mouth symptoms, particularly for patients in intermediate
to advanced stages of OSMF [20]. In this study, candida
positivity was observed in 93% of OSMF patients, which is
higher than the 60-70% prevalence suggesting a stronger
association between candida and OSMF in our population.
This difference may be due to variations in diagnostic
methods or patient demographics. Regarding colony
counts, 83% of Candida-positive cases had counts
between 1-200 CFU/mL, low to moderate colonization.
However, 81% of our participants had counts exceeding
400 CFU/mL, whichis notably higherthan where fewer than
50% showed high fungal loads. This suggests more
persistent candida overgrowth in our study population,
potentially contributing to OSMF progression [21].
Interestingly, the study found a statistically significant
correlation between tobacco use and candida carriage;
however, a significant relationship between the frequency
of tobacco use and candida carriage was established
(p<0.001). This intriguing result suggests complex
interactions between tobacco use and oral microbiota
dynamics that require further investigation. Moreover,
compared to the control group, OSMF patients exhibited a
significantly higher presence of candida (p=0.048), with
93% testing positive for candida versus only 15% in the
control group [22]. These findings emphasize how
decreased salivary flow can exacerbate oral infections and
reinforce the importance of saliva in maintaining oral
health, particularly in preventing candida colonization.
Overall, these insights underscore the need for targeted
interventions and comprehensive management
approaches to address the multifaceted challenges faced
by individuals with OSMF[23]. It isimportant to highlight in
the discussion that cross-sectional study designrestricted
the capacity to demonstrate temporal or causal links
between OSMF and candida carriage, whereas a case-
control study may more robustly discern causative
associations. This restriction implies that although
correlations were noted, more case-control designs or
longitudinal studies would be required to verify causality
and examine the course of candida colonizationin OSMF.

CONCLUSIONS

It was concluded that the study highlights how important it
is to monitor patients' oral health closely when they have
OSMF, especially when fungal infections are present.
Candida colonization can be lessened by early detection
and treatment of symptoms like a burning feeling,
decreased salivary flow, andrestricted mouth opening.
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Thalassemiais anautosomal recessive genetic disorder characterized by impaired synthesis of
hemoglobin due to mutations affecting the production of alpha(a)or beta(B) globin chains. This
imbalance causes ineffective erythropoiesis, microcytic anemia, and hematological
abnormalities. Objectives: To assess the prevalence and distribution of B-thalassemia carriers
for implementing targeted screening and preventive strategies. Methods: This retrospective
observational study analyzed 108 samples from patients who were suspected of a complete
blood count parameter; which included Mean Corpuscular Volume, Mean Corpuscular
Hemoglobin, and total red blood cell count. After that analysis of the suspected patients' blood
for Hb A2 through Hb Electrophoresis for the screening of the thalassemia trait was carried out.
The data were sourced from Shahida Islam Medical College Hospital, reflecting the carrier
status of the participants. Results: The findings of the study are distributed between 62 male
and 46 female and demonstrated the presence of B-thalassemia trait across various age groups
(mean age 25)and found typically higher(52.8%)in the age of 21to 30 years. Specifically, 68 out
of the 108 patients tested positive for the B-thalassemia trait having raised Hb A2 level on the Hb
electrophoresis. Conclusions: It was concluded that the B-thalassemia trait is widespread
across diverse ethnic groups. It highlights the necessity for standardized blood testing
protocols for B-thalassemia screening. Implementing comprehensive screening programs,
coupled with enhanced public awareness and educational campaigns, is crucial to mitigate the
incidence of thalassemia major. These measures are essential for populations to prevent the
transmission of this genetic abnormality.

INTRODUCTION

Thalassemia represents a spectrum of inherited
hematologic disorders due to defective hemoglobin (Hb)
chain synthesis[1]. Beta-thalassemia arises fromimpaired
or absent beta-globin chain production, similar to alpha-
thalassemia, which affects alpha-globin chain synthesis.
Imbalances in globin chains disrupt erythropoiesis and
induce hemolysis [2]. Thalassemia is derived from Greek
terms meaning "sea" and "blood," thalassemia
encompasses three main types: Thalassemia Minor (beta-
thalassemia carrier or trait) and Thalassemia Major (also

called Cooley's Anemia or Mediterranean Anemia) and
Thalassemia Intermedia[3]. Thalassemia is characterized
by inadequate Hb production, leading to the generation of
unstable, unpaired globin chains that damage red cell
membranes, reducing erythropoiesis and contributing to
the clinical symptoms of the disease [4]. Thalassemia is
among the illnesses that result in Hb that is not produced
properly [5]. The formation of beta chains is faulty in -
thalassemia, resulting in the production of unpaired
chains. These structures are unstable, which leads to

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 191




Prevalence of Beta Thalassemia Trait among Outpatient Individuals

Khanzada FA et al.,

membrane damage, poor erythropoiesis, and other
disease-related clinical characteristics[6]. The majority of
people with thalassemia traits are discovered by chance
irrespective of age, some people are diagnosed with older
age above 50 years and some with an early age, when a
slight microcytic anemia is detected on a complete blood
count[7]. Insevere cases, infants under two years old may
present with profound microcytic anemia, mild jaundice,
and hepatosplenomegaly, suggestive of thalassemia
major. Thalassemia intermedia, while presenting with
similar symptoms, manifests later and is often milder [8].
Carriers typically remain asymptomatic but may
occasionally exhibit minor hematologic findings. Over 200
mutations affecting the beta-globin gene have been
documented, mostly point mutations in functionally
critical regions, with deletions being rare [3]. The beta-
thalassemia trait, like other inherited characteristics such
as hair or eye colour, is passed from parent to child [10].
Generally asymptomatic and often referred to as beta-
thalassemiaminor, thistraitdoesnot typically affect health
[11]. If one parent carries the trait, each child has a 50%
chance of inheritingit.50% (1in 2) of parents who have beta
thalassemia trait have a kid who has it. 50% (1 in 2) of
parents do not have a characteristic in their child. In
thalassemia minor, Hb A levels are significantly reduced,
while Hb F and Hb A2 levels are markedly elevated [12].
Beta-thalassemia minor, also referred to as the carrier
trait, typically presents as mild anemia, and carriers are
generally asymptomatic. When both parents carry the
beta-thalassemia trait, there is a 25% risk in each
pregnancy of having a child affected by beta-thalassemia
major. The moderate anemia-like symptoms of beta
thalassemia are minor like fatigue, weakness or dizziness,
frequent migraines and yellowish skin [11]. Evaluation of
Thalassemia trait key important parameters of complete
blood count (CBC) are important like mean corpuscular
volume(MCV), mean corpuscularhemoglobin(MCH)red cell
count along with a patient's medical history can help
exclude certain etiologies. In cases of thalassemia minor,
the MCV typically falls below 80 fL, whereas in iron
deficiency, it rarely drops below 80 fL unless the
hematocrit level is under 30%, same as MCH is also low or
borderline normal and the red blood cells (RBC) count is
slightly higher (5.5 x106/dL) and this is accompanied by
elevated Hb A2 levels [13]. On peripheral blood smear
examination, red blood cells (RBCs) in carriers exhibit
minimal morphological abnormalities compared to those
seen in affected individuals, and erythroblasts are
generally absent[14]. The prevention of beta-thalassemia
heavily depends on prenatal diagnostic techniques, carrier
screening, and genetic counselling. Genetic counselling
aims to educate individuals and couples at risk (e.g.,
carrier-carrier pairs) about inheritance patterns, genetic
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risks, disease progression, and available or emerging
treatmentoptions.

This study aims to assess the occurrence rate of the -
thalassemia trait as indicated by suspected abnormalities
incomplete blood count(CBC) parameters among patients
inatertiary care hospital.

METHODS

This retrospective study was conducted at Shahida Islam
Medical College Hospital, a Tertiary Care Centrein Lodhran,
Pakistan. The duration of the study was July to September
2024, 3 months of records of hematological reports. The
sample size of 108 was determined using a formula based
ona95% confidence level (Z=1.96)and a predefined margin
of error [15]. A non-probability convenience sampling
method was employed after obtaining approval from the
Institutional Review Board (Letter No:
SIMC/ET.C./00010/24). Patient selection was based on
complete blood count (CBC) parameters indicative of
suspected B-thalassemia trait, including low mean
corpuscular volume (MCV)less than 80 (normal values 80 -
105 fL), low or borderline-normal mean corpuscular Hb
(MCH) less than 29 (normal values 27-30 pg), and slightly
elevated red blood cell (RBC) counts specifically >5.5x106 /
dL (normal values 4.5-6.0 x106/dL). These criteria were
used to identify potential carriers of B-thalassemia. Hb A2
levelswere measuredto confirmthe diagnosis, utilizing the
high-performance liquid chromatography (HPLC)
technique commonly used in Hb electrophoresis test [16].
Hb electrophoresis is a laboratory technique used to
separate and identify different types of Hb based on their
electrical charge and structure. This technique is
especially useful in diagnosing hemoglobinopathies, such
as thalassemia, and other Hb variants. In the case of beta-
thalassemia, electrophoresis helps identify abnormal Hb
patterns, including elevated levels of HbAZ2 and sometimes
Hb F, which are characteristic of the disease. HPLC
provided precise separation and quantification of Hb
variants, enabling the identification of B-thalassemia
carriers [17]. Data were collected using a structured self-
designed performance. Categorical variables were
summarized as frequencies in the form of percentages.
Categorical variables were summarized as frequenciesand
percentages. Mean and standard deviation (SD) were
calculated for continuous variables. Statistical analysis
was performed using SPSS version 28.0, and significance
was also assessed at a 5% level. The prevalence of the -
thalassemia trait which was measured through the HPLC
technique also present in the tabular as well as graphical
chartform.
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RESULTS

This study included 108 outdoor patients. Among them 62
(57.4%)weremaleand 46(42.6 % )were female(Table1).
Table 1: Gender Distribution Table(n=108)

Gender of Patients Frequency (%)
Male 62(57.4%)
Female 46(42.6%)
Total 108(100%)

According to the data, the age of patients is divided into 6
groups and the mean age of 25 years. 1-10 years, 11-20
years, 21-30years, 31-40years, 41-50 yearsand 51-60 years.
There were 8(7.4%) patients with age 1-10 years, 17(15.7%)
patients with age 11-20 years, 57(52.8%) patients with age
21-30 years, 18 (16.8%) patients with age 31-40 years, 5
(4.6%) patients with age 41-50 years and 3(2.7%) patients
withage51-60years(Table 2).

Table 2: Distribution of Patients by Age(n=108)

Age of Patients Frequency (%)
1-10 8(7.4%)
1-20 17(15.7%)
21-30 57(52.8%)
31-40 18(16.8%)
41-50 5(4.6%)
51-60 3(2.7%)
Total 108(100%)

Table 3 categorizes patients based on their Mean
Corpuscular Volume (MCV) values, reflecting the average
size of red blood cells. Among the 108 patients, the largest
group (45, 41.7%) had MCV values between 65-75 fL. This
was followed by 33 patients(30.6%)with MCV values in the
75-80 fL range, representing borderline low levels. The
smallest group (30, 27.8%) had MCV values below 65 fL,
consistent with suggestive of severe microcytosis with
combined iron deficiency. These findings highlight the
predominance of low MCV values in the study population,
aligning with the inclusion criteria focused on identifying
the B-thalassemia trait. Results present the distribution of
patients based on their Mean Corpuscular Hemoglobin
(MCH)levels, whichindicate the average Hb content per red
blood cell. The majority (50, 46.3%)exhibited MCH valuesin
the borderline low values range of 25-27 pg, while 40
patients (37.0%) had MCH levels below 25 pg which
suggested the combined iron deficiency or any microcytic
cause. A smaller proportion (18, 16.7%) had MCH values
between 27-29 pg which is borderline normal. The
predominance of low and borderline-normal MCH levels
(less than 29 pg) supports the focus on diagnosing
conditions like B-thalassemia trait. Results classify
patients based on their red blood cell (RBC) count, an
important parameter in diagnosing hematological
disorders. Over half of the patients (60, 55.6%) had RBC
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counts between 5.5-6.5x10%/uL, reflecting the
characteristic erythrocytosis seen in B-thalassemia
carriers. A significant minority (28, 25.9%) exhibited RBC
counts above 6.5x10°/uL, while 20 patients(18.5%)had RBC
counts of exactly 5.5x10°/uL. These results emphasize the
diagnostic value of elevated RBC counts in identifying -
thalassemia carriers. Results summarize the distribution
of patients based on their Hb A2 levels, a key diagnostic
parameter for identifying B-thalassemia trait. Among the
108 patients, the majority (68, 62.9%) had Hb A2 levels
greaterthan 3.5%, whichisdiagnostic of the B-thalassemia
trait. Elevated Hb A2 levels are a hallmark of this condition,
as they result from reduced beta-globin chain production
and increased delta-globin chain compensation. A
significant proportion (29, 26.9%) exhibited Hb A2 levels in
the range of 2-3%. These levels are considered within the
normal range. A smaller subset of patients (11, 10.2%) had
HbAZ2 levelsbelow 2% (Table 3).

Table 3: Biochemical characteristics of the study participants

Mean Corpuscular Volume (MCV) fL

Unit (fL) Frequency (%)
<65 30(27.8%)
65-75 45(41.7%)
75-80 33(30.6%)
Total 108(100%)
Mean Corpuscular Hemoglobin (MCH) pg
Unit (pg) Frequency (%)
<25 40(37.0%)
25-27 50(46.3%)
27-29 18(16.7%)
Total 108(100%)
Red Blood Cell Count (RBC count) 10°/pL
Unit (10°/pL) Frequency (%)
<b5 20(18.5%)
5.5-6.5 60(55.6%)
>6.5 28(25.9%)
Total 108(100%)
According to the Results of Hb A2
Hb A2 (%) Frequency (100%)
>3.5% 68(62.9%)
2-3% 29(26.9%)
<2% 11(10.2%)
Total 108(100%)

Further study presents the results of the screening for -
thalassemia trait in the study population of 108 patients
which are based on the HbA2 results which are measured
by Hb Electrophoresis. Amongthe participants, 68 patients
(62.9%)were screened out for the B-thalassemia trait. This
group represents those who also exhibited the
characteristic hematological and genetic markers for the
trait, including elevated Hb A2 levels, low levels of MCV and
MCH, and increased red blood cell count. These findings

PJHS VOL. 5 Issue. 11 Nov 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 193




Prevalence of Beta Thalassemia Trait among Outpatient Individuals

Khanzada FA et al.,

confirm the presence of the B-thalassemia trait. And 40
patients (37.1%) did not show evidence of the B-
thalassemia trait due to normal levels of Hb A2 either their
CBC meetsthe suggestiveline(Table 4).

Table 4: Suggestive of Beta Thalassemia Trait(n=108)

According to the Results of Hb A2 Frequency (%)
Detected 68(62.9%)
Not Detected 40(37.1%)
Total 108(100 %)

DISCUSSION

The objective of this study was to assess the occurrence
rate of the B-thalassemia trait based on abnormalities in
complete blood count(CBC) parameters among patientsin
a tertiary care hospital. The findings of this study highlight
the CBC parameters also give us an idea of the suggestive
carrier of Thalassemia, so according to our we see a
significant association between CBC parameters, such as
mean corpuscularvolume(MCV), mean corpuscular Hb, red
blood cell (RBC)count, and HbA2 levels, in the detection of
B-thalassemia trait. In total, 108 outdoor patients were
includedinthisstudy. The genderdistributionrevealed that
57.4% of the participants were male, while 42.6% were
female. The study's age distribution showed that the
majority of patients fell within the 21-30-year age range,
which constituted 52.8% of the sample. This finding is
consistent with previous studies, which have shown that
thalassemia traits are often detected in young adults,
typically between the ages of 20 and 30 years, due to
routine screening or clinical symptoms appearing in this
age group[18,19]. The mean corpuscular volume(MCV)and
mean corpuscular Hb are critical hematological
parameters used in the initial identification of microcytic
anemia, a hallmark feature of the B-thalassemia trait. The
majority of patients in this study had MCV values between
65-75fL(41.7%)and MCH values between 25-27 pg(46.3%).
These findings are consistent with typical characteristics
of B-thalassemia carriers, where a decrease in MCV and
MCH is commonly observed due to reduced Hb production
and the presence of unpaired globin chainsin the red blood
cells[20]. Elevated RBC counts were also observed in the
majority of patients, further suggesting erythrocytosis,
whichis often seeninindividuals with thalassemia traits as
the body compensates for reduced Hb production [21]. Hb
electrophoresis, particularly through high-performance
liquid chromatography (HPLC), plays a vital role in the
definitive diagnosis of B-thalassemia trait. In this study,
62.9% of the participants exhibited HbA2 levels greater
than 3.5%, which is diagnostic of the B-thalassemia trait.
Elevated HbAZ2 levels are a key marker for B-thalassemia, as
they result from the reduced production of beta-globin
chains, leading to an increase in delta-globin chains [22].
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This finding aligns with existing literature, which states
that a HbA2 level above 3.5% is diagnostic of the B-
thalassemia trait in the presence of suggestive
hematological features, such as low MCV and MCH [23].
While 37.1% of the patients did not exhibit elevated HbA2
levels, their CBC parameters still met the criteria
suggestive of the B-thalassemia trait. This discrepancy
could be attributed to variations in genetic factors or the
possibility of other factorsinfluencing HbAZ levels, such as
coexisting iron deficiency or other hemoglobinopathies. It
highlights the importance of using multiple diagnostic
tools, including Hb electrophoresis, to confirm the
presence of the B-thalassemia trait [24]. This study found
that 62.9% of the patients screened showed evidence of
the B-thalassemia t