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About the Journal

Aimsand Scope

The aim of the Pakistan Journal of Health Sciences (Lahore), PJHS-Lahore is to provide an advanced forum for studies
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of biology, genetic studies, cancer biology, molecular medicine, pharmacology, virology, chemical biology, immunology,
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findings in multi-disciplinary articles must address some innovative or controversial practices related to health sciences.
PJHS-Lahore is committed to maintaining the highest standards of professional ethics, accuracy and quality in all matters
related to the handling of manuscripts and reporting of scientific information. The journal welcomes empirical and applied
research, viewpoint papers, conceptual and technical papers, case studies, meta-analysis studies, literature reviews, mini
reviews and letterstoeditors, whichtake ascientificapproachtothetopicsrelatedtohealth sciences.

Types of Articles

= Research papers

= Short communications

= Review or mini-reviews

» Commentaries

= Perspectives and opinions
e Meta-analysis

= (Casereports

« Case studies

= Case-control studies

Reviews on recent progress in health sciences are commissioned by the editors. The purpose of the Pakistan Journal of
Health Sciences (Lahore) is to publish scientific and technical research papers to bring attention of international
researchers, scientists, academicians, health care professionals towards recent advancements in health sciences. The
articles are collected in the form of reviews, original studies and clinical studies. It may serve as a global platform for
scientistsinrelevant fields to connect and mutually share ideas. This journal is open to all the research professionals whose
work fallwithin our scope. Submissionsare welcome and may be submitted here:

¥ editor@thejas.com.pk
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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
posesaquestion, hasmoreimpactthanonethatjustdescribesthe nature of the study.

RunningHead
Running head should be added in the header along with the page numbers.

Type of Article
Research Article/ Case Report/ Review Article/ Opinion/ Short Communication/ Mini Review/ Letter to Editor.

Running Title: A short version of the paper title.
Keywords: The major keywords used in the article have to be mentioned.

Authors

List here all author names Author', Author? and Author®
'Author department, University, Country

?Author department, University, Country

*Author department, University, Country

*Corresponding Author
Author Name, Affiliation, Department Name, University Name, Address, City, State, Country, E-mail.

ABSTRACT
Abstract should include a brief content of the article. It should be structured and not more than 250 words. It should
include following sub headings: Objective, Methods, Results and Conclusions.

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)
but also as the absolute numbers from which the derivatives were calculated, and specify the statistical methods used to
analyze them. Table font should be 10 and caption should be below table and figure.

Data should not be duplicated in both figures and tables. The maximum limit of tables and figures should not exceed more
than 4. Mentionthe findings of the studyin paragraph, while mentioning figure and table numberin textin sequential order.

TABLE

Table should not be copy pasted orinpicture form.

DISCUSSION

Discussyourfindings by comparingyour results with otherliterature.
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CONCLUSION(S)

Conclusion should elucidate how the results communicate to the theory presented as the basis of the study and provide a
concise explanation of the allegation of the findings.
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Cancer is a disease that is characterized by the abnormal and uncontrolled growth of cells which can develop in any part of
the body. For the diagnosis of cancer, the tissue sample, fluid or blood is submitted to the laboratory, where a team work of
expert laboratory persons concludes a diagnose. In the past the role of pathologist and their team was limited up to
diagnosing type and grade of cancer which was primarily based on light microscopic findings of hematoxylin and eosin
stained slide. The challenges of diagnosing cancer increased with evolving complex classifications of cancer. The role of
pathologist then expandedtoincorporate anumber of prognostic and predictive findingsin the pathology report. Toacquire
these prognostic and predictive findings pathologist had to take more tissue sections and needed more special tests which
expanded the work load of laboratory staff, yet it helped the oncologist to treat the patients. For pathologist, free accessible
resource checklistsare easily available for these prognosticand predictive factors at different websites.

Innovation of immunohistochemistry (IHC) was another milestone which has been a useful tool to solve difficult cases, in
addition it also has prognostic and predictive role. Incorporation of molecular and cytogenetic techniques to cancer have
evolved the personalized medicine which significantly improved the management of cancer patients. To achieve this goal
collaborative efforts are required with oncologist who can inform the pathologists about the required molecular or
cytogenetic tests. Artificial intelligence and machine learning for cancer diagnosis is challenging but thriving and still in
phase of seekingaccreditations.

The cardinal step in cancer diagnosis and optimal treatment is to integrate resource checklist, IHC, molecular and
cytogeneticstudiesinthereport, some of these studies are expensive but rewarding for the patient.

The biggest challenge to achieve these goals is resource availability, its high cost and instrument maintenance. To attain
standardization of above mentioned tests and quality reports, the laboratories can develop standard operating procedures
andfollow them strictly. For other challenges andinter-observer variability of pathologist, enrollinginto a Proficiency testing
programs or Alternative assessment are reliable tools which also increase reliability and accuracy of results and testing
processes. Medial audits followed by corrective actions, continuous medical education of laboratory staff and pathologist is
also crucial. Last but not least the high-volume of work with inadequate number of experienced laboratory staff can
significantly affecttheresults.
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The human gut is a densely populated organ system that bears hundreds of microbial species,
including bacteria, viruses, and various protozoans. The gut microbiome expresses enormous
functional diversity based on microbial community collection. However, this has remained
unexplored foralongtime, butintherecent past various researches have revealed itsimmense
significance in host metabolism and immunity. Gut microbiota metabolize undigested
substances and release various metabolites in response to microbial metabolism that have a
significant effect on the immune system. The balance and stability of the immune system within
the body are achieved and maintained through the complex interaction between the gut
microbiota and the host mucosal immune system. Upon loss of control by the immune system,
dysbiosis occurs, the modulation of the microbial community, which leads to different
disorders, including inflammatory bowel disease and colorectal cancer. Moreover, dysbiosis is
also associated with various autoimmune diseases such as rheumatoid arthritis, diabetes
mellitus, and multiple sclerosis. Despite its intricate mechanism in autoimmune diseases,
various therapeutic strategies are utilized to treat chronic diseases, including prebiotics
treatment, personalized probiotics therapy, fecal microbiome transplantation, and narrow-
spectrum antibiotic treatment. This review discusses the interaction of gut microbiome with
the immune system, how this association becomes dysregulated, its various outcomes in the
form of autoimmune diseases, and therapeuticinterventionsto cope withit.

INTRODUCTION

The microbial community in the mammalian gut consists of
a diverse range of microorganisms such as bacteria,
viruses, fungi, and other microbes. The information
obtained from analyzing 16S rRNA sequencing indicates
that Firmicutes and Bacteroidetes account foraround 92%
of the human microbiome, while the total number of
bacterial species in the gut microbiota is estimated to be
between 1,000 and 1,500 [1]. However, an individual
typically harbors around 160 bacterial species [2].
Environmental factors and genetic inheritance also
influence the composition and functioning of the gut

microbiome. Mice with identical genotypes exhibit distinct
microbiota configurations, influenced by diet, age, and
inflammation [3]. The intestinal microbiome is influenced
by both the host's genetic makeup and developmental
processes, with synchronized interactions affecting
intestinal balance and immune system function [4]. The
gut's immune system has multiple components that foster
symbioticrelationships. The host provides nourishment for
the microbiome, while gut microbiota strengthens the
intestinal immune system. It produces immunoglobulin A
(IgA), develops gut structures, and promotes tolerance to
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dietary antigens [5]. Additionally, it maintains beneficial
bacteria and protects against harmful pathogens through
secretory IgA(SIgA) on mucosal surfaces. IgA functions as
a primary barrier, preventing microorganisms from
entering the epithelium [B6]. It supports the complex
interplay between commensal organisms, the epithelium,
and the immune system. The gut microbiome and the
immune system are responsible for requlating the mucosal
ecosystem, but the disruption may have adverse effectson
the gastrointestinal tract. Microbial colonization is crucial
in the maturation of the immune system, as shown by
studies on germ-free (GF) mice. These studies have
demonstrated that the absence of gut microbiotaleadstoa
notable impairment of the immune system[7, 8]. Moreover,
the imbalance of gut microbiota has been strongly
associated with various disorders, including obesity, type 2
diabetes, hypertension, necrotizing enterocolitis (NEC),
and inflammatory bowel diseases (IBD), among others[9].
Moreover, various studies depict the involvement of gut
microbiome in different autoimmune diseases. For
example a reduction in the ratio of gut Firmicutes to
Bacteroidetes in patients with systemic lupus
erythematosus (SLE) [10]. Similarly, Porphyromonas
gingivalis seems to be a potential initiator of
anticitrullinated protein antibodies (ACPAs) from
rheumatoid factor (RA) and a notable increase in the
concentration of Lactobacillusin stool, while adecrease in
Bacteroidetes[11].

In this article, we have focused on the interaction between
the gut microbiome and the immune system of humans.
Additionally, we explore the association of gut dysbiosis
with the different autoimmune diseases and significant
fluctuationsinthe gut microbiome.

Mechanisms of Microbiota-Immune System Interaction
The relationship between gut microbiota and the immune
system is a mutual and multifaceted process that implies
the use of various pathways and mechanisms.

Intestinal Epithelial Cells (IECs) and Short-Chain Fatty
Acids(SCFAs)

Intestinal epithelial cells (IECs) control the immune
response by passive and active methods and modify the
nearby surroundings by recognizing and absorbing short-
chain fatty acids (SCFAs) [12]. The balance of the gut
ecosystem is maintained by the predominance of
Firmicutes and Bifidobacteriaceae, which are obligate
anaerobic bacteria. On the other hand, an increase in
Enterobacteriaceae, which are facultative anaerobic
bacteria, is a common indicator of gut dysbiosis, and
unhealthy gut microbial composition.[13]. SCFAs facilitate
the intracellular acidity of pathogens, hence protecting
against pathogeninfection. An essential role of propionate
(It is a SCFA derived from the fermentation of dietary fiber
by the gut microbiota mainly identified as butyrate-
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producing bacteria) is to restrict the growth of pathogens
by promoting the acidification of the cytoplasm in Shigella
and Salmonella, which modulates the intracellular pH
equilibrium of the pathogens. [14]. The increase in
concentration of SCFAs results in a decrease in pH that
impedes the process of oxygen (02) and nitrate (NO3)
respiration, which in turn reduces the growth of facultative
anaerobic bacteriasuchas Enterobacteriaceae[15].

Role of Peroxisome Proliferator-Activated Receptor
Gamma(PPAR-y)

During normal conditions of gut homeostasis, the IEC
produces peroxisome proliferator-activated receptor
gamma (PPAR-y), which is activated by butyrate [16]. The
butyrate produced by commensal bacteria is metabolized
by IECs that promote the production of transforming
growth factor B(TGF-B)and ultimately the accumulation of
requlatory T cells (Treg cells) in the gut [17]. PPAR-y
facilitated the maintenance of alocalized oxygen-deprived
state by promoting the process of oxidative
phosphorylation in colon cells [18] and the breakdown of
SCFAs by the mitochondria through B-oxidation. SCFAs are
produced by obligate anaerobic bacteria to make a suitable
microenvironment for their growth, while the facultative
anaerobic enteric pathogens experience inhibited growth
[19]. Simultaneously, the activation of PPAR-y reduces the
levels of NOS2 in IEC, disrupting the production of both
nitrate and inducible NO synthase, which are crucial energy
sources for facultative anaerobic pathogens [20].
Furthermore, propionate confers resistance to the
proliferation of harmful bacteria in a PPAR-y independent
manner, suggestingaparallelaction of SCFAs[21].
Consequences of PPAR-y Pathway Disruption

In contrast, blocking the PPAR-y signaling pathway
triggerschangesin metabolism, disruption of the microbial
balance in the gut, and depletion of SCFAs. This
reprogramming stimulated the metabolic activity of
colonocytes to shift towards anaerobic glycolysis, a
phenomenonknownasthe Warburg effect[22]. Asaresult,
the utilization of oxidative metabolism was restricted,
leading to higherlevels of lactate, nitrate, and oxygeninthe
lumen of the gut [23]. In addition, common virulence
factors of Salmonella and Shigella, induce the recruitment
of neutrophils across the epithelium, thus, decreasing
SCFA levels [24]. It creates a detrimental feedback loop,
promoting the proliferation of pathogens, andillustratinga
cause-and-effect relationship between the metabolic
activities of microbiota and the well-being of the gut
epithelium[25].

The relationship between the gut microbiota and both the
immune system and the development of autoimmunity.
Many commensal bacterial-derived metabolites including
SCFAs modulate the functionality of immune cells.
Derangements in the composition of the gut microbiota
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(e.g., higher levels of competitive gut pathogens)increase
the permeability of the gut wall and thereafter, microbial
antigens and microbial metabolites are translocated to
system circulation. Such factors in combination with
genetic and environmental factors, can underlie an
abnormal immune reaction where there is activation of
Th17 cells, B cell differentiation into plasma cells, and the
production of autoantibodies. Some of the signaling
species and pathways that are involved with this process
encompass; IL-6, TGF-B, IL-10, PPAR-y, AhR ligands, NOD,
TLRligands, and molecular mimicry(Figure1)
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Figure 1: Relationship Between the Gut Microbiota and the
Development of Autoimmunity

Pattern Recognition Receptors (PRRs) and Immune
Response

Hostimmune systems employ various strategiesto prevent
the colonization of pathogens. Generally, the bacteria are
recognized in the host by two pattern recognition receptor
(PRR) systems: the toll-like receptors and nucleotide-
binding oligomerization domain receptors (NODs) [26].
Various cells in the guts, like, IECs, macrophages, and
dendritic cells express higher levels of PRR expression that
can detect molecular patterns of pathogens and symbiotic
microbes [27]. Once a microorganism has invaded the
epithelium, the immune system initiates a specificimmune
response directed against the microorganism. When
PAMPs are detected, pattern recognition receptors (PRRs)
initiate multiple intracellular signaling pathways involving
transcription factors, ligands, and kinases to evaluate the
presence of infection in the host [28]. This signaling leads
tomodificationsin gene expression, resultingin changesin
the levels of various anti-microbial and pro-inflammatory
cytokines, chemokines, and immunoreceptors [29]. The
protective benefits seen were attributed to a reduction in
the levels of pro-inflammatory cytokines, specifically IL-8,
IL-12, and IL-23 [30]. This reduction was accompanied by
an increase in the levels of anti-inflammatory cytokines,
particularly IL-1s produced by Treg cells. Dendritic cells
present the antigen to naive T-cells which provoke the
generation of anti-inflammatory cytokines, leading to the
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establishment of both systemicandlocal tolerance[31].
Gut Permeability and Immune SystemInteraction

The composition of gut microbial communities varies
throughout the gastrointestinal tract and different mucus
layers. The immunological activity in the duodenum is
significantly lower than in the ileum and colon [32].
However, the presence of enteric microorganisms in the
gut evokes an increase in permeability, allowing large
molecules and antigens to be absorbed from the gut into
the bloodstream [33]. The permeability of the gut is
strongly associated with both the commensal microbiota
and components of the mucosal immune system [34]. It is
affected by various causes, such as modifications to
mucus layers, injury to the epithelial cells, and
abnormalities in the composition of gut bacteria[35]. The
products of fermentation by gut microbes and the
components of cells are crucial in the immunological
responsesof the host thathelp preserve theintegrity of the
epithelium [36]. Flagellin is the primary constituent of
bacterial flagellum which is recognized by TLR-5. In
response to the recognition, bacteria enhance the
expression of TLR-bagonist whichis further recognized by
the B cells and CD4+ T-cells[37]. The activation of naive B
cells stimulates the differentiation into mature B
lymphocytes that produce higher titers of IgA. Fully
differentiated IgA specifically attached to microbial
antigensand efficiently neutralizes the pathogens[38].
PathogenRecognitionand Response

Pathogenic bacteria inhibit the movement of phagocytes,
which leads to the transmission of bacterial antigens to
surrounding lymphoid tissues that trigger B-cell and T-cell
activation [39]. Furthermore, pathogens stimulate
dendritic cells and macrophages to generate pro-
inflammatory cytokines. Consequently, the activation of
pro-inflammatory immune responses occurs via the
differentiation of naive T cells [40]. The activation of
various Toll-like receptor(TLR)membersis associated with
the recognition of lipopolysaccharide (LPS) in gram-
negative bacteria. Mammalian cellsrecognize LPSasasign
of bacterial invasion and use it to trigger innate immune
responses [41]. The polysaccharide component of LPS
serves as a protective strategy for bacteria, aiding in the
prevention of complement assaults and allowing them to
camouflage themselves among the carbohydrate residues
of the host[42]. The TLR4/MD-2 complex after recognizing
LPS, triggers various signal transduction pathways to
activate the innate immune response in the host [43].
Nevertheless, the proliferation of probiotics that produce
SFCAs had a considerable effect on the population of
gram-negative bacteria, resulting in a subsequent
reductionin LPS[44].

Dysbiosis and Immune Dysregulation

The gut microbiota of any individual is constantly changing
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due to factors such as age, nutrition, medication, and
geographical location. The majority of bacteria are
introduced into the body by exposure to the environment
[45]. However, certain bacteria are temporary and cannot
permanently establish themselves in the intestinal
environment. These bacteria are either unable to compete
with other beneficial microbes orare unable to adapt to the
conditionsof theintestines[46].

Assessment of Gut Microbiota Health

The assessment of the health of the microbiota in an
individual can be determined based on its diversity,
stability, resilience, andresistance[47]. So, it assesses the
biodiversity of the ecosystem, its susceptibility to changes
in composition and function, and its ability to restore itself
toitsinitial condition[48]. Consequently, the equilibrium of
the microbial ecology might be disrupted due toadecrease
in variety, proliferation of harmful microorganisms, or
decline of beneficial microorganisms[49].
Characteristics and Causes of Dysbiosis

Gut dysbiosis is characterized by alterations in the
composition and functional capacity of the gut bacteria,
resulting in detrimental consequences on the overall
health of the host [60]. Commensal bacteria suppress the
growth of opportunistic infections by producing SCFAs,
which modify the pH of the intestines [51]. For instance,
Bifidobacterium decreased the pH in the intestines while
fermenting lactose, therefore inhibiting the growth of
harmful Escherichia coli [52]. Various causes can
contribute to dysbiosis, such as the presence of invasive
intestinal pathogens, the use of antibiotics, physical harm
to the mucosa, dietary choices, and genetic factors in the
host[53].

Effects of Dysbiosis

Dysbiosis has increased vulnerability to enteric infection,
and disruption of the commensal microbiota composition
caused inflammation when antibiotics were used [54].
Commensal bacteria not only limit the virulence of
diseases by altering the environment, but they also directly
inhibit the expression of virulence genes in pathogens by
releasing various metabolites [55]. Shigella flexneri relies
on oxygen to effectively release virulence factors, but the
other bacteria that live in the gut, take up the remaining
oxygen [56]. As a result, the levels of Shigella virulence
factors in the gut are reduced. In cases of gut dysbiosis in
humansand mice, thereistypicallyadropinthe prevalence
of obligatory anaerobes, while the presence of potentially
harmful facultative anaerobes suchas Shigella, Salmonella,
E. coli, Proteus, and Klebsiella [57] tends to increase
Dysbiosis does not necessarily entail an escalation in the
prevalence of pathogens, as the absence of crucial
commensal bacteria alone might have detrimental effects
[58].
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Dysbiosis Without PathogenIncrease

Dysbiosis commonly arises when bacterial proliferation is
reduced, in contrast to the growth of potentially harmful
bacteria. Depleted commensals play significant roles, and
restoring the absent microorganisms or their metabolites
can potentially modify the characteristics linked to the
disturbed gut [59]. The interaction between the immune
system and gut microbiota is highly significant, as
commensal bacteria strengthen the protectivelining of the
gut and stimulate the natural defense mechanisms of the
body against harmful pathogens[60].

Interaction Between the Immune System and Gut
Microbiota

The significance of diversity and abundance of gut
microbiota in maintaining the health of the host has been
confirmed, and alterations in diversity have been
associated with several human disorders [61]. The extent
to which the microbiota directly contributes to the
development of allrelated disordersisyet uncertain.
Dysbiosis and Disease Correlation

Numerous studies have demonstrated that gut bacteria
play a direct role in the development and progression of
some diseases using an intricate network that connects
metabolism and the immune systems of the host[62]. The
correlation between mucosal inflammation and gut
dysbiosis may be confined to dysbiosis only, or its
associated disease, or simultaneous effect on both. The
gut microbiota exhibited a significant correlation with the
initiation and progression of inflammation in the mucosal
layers of mice that were devoid of microorganisms[63].
Infections and Dysbiosis

Infections are a frequently reported factor that can lead to
gut dysbiosis, as seen in both human and animal studies.
Infectious diseasesandtheirtreatmentshaveanimpacton
the human gut microbiota, leading to feedback loops that
modify the nearby surroundings [64] and eventually,
determine the influence of the infection on the host
bacteria. Multiple investigations have confirmed the strong
associations between infection and gut dysbiosis,
establishing links with both gut bacteria and resident
viruses [65]. For instance, patients with Clostridium
difficile infection had substantial changes in their gut
microbiota, which actively facilitated the advancement of
the hepatitis B virus (HBV), the human immunodeficiency
virus(HIV), and various otherinfectious disorders[66].
Gut-microbiotaand Autoimmune Diseases

Autoimmune disorders are distinguished by the abnormal
generation of autoantibodies. The immune system is
influenced by both genetic and environmental variables,
which result in the abnormal development of B cells that
produce autoantibodies, T cells that react against the
body's cells, and the excessive production of
proinflammatory cytokines [67]. Various studies depict
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that the increase in the prevalence of autoimmune
diseases can be attributed to significant alterations in the
gut microbiota [68], which are caused by several factors
such as extensive use of antibioticsand animbalanced diet
[69].
A Complex Relationship between Gut Microbiota and
Autoimmune Disorders
The gut microbiota has a significant role in starting and
intensifying the progression of disease in individuals with
autoimmune disorders. Possible processes encompass
molecular mimicry, effects on the mucosal permeability of
the gut, the microbiota-stimulated immunological
response, and antigenic mimicry [70]. Therefore, changes
and fluctuations in microbial communities are always
associated with host health and their significant
involvement in autoimmune disorders [71]. The gut
microbiome can impact immunological sense in
distinguishing between self and non-self, perhapsplayinga
role in the development of autoimmune disorders [72].
Individuals suffering from autoimmune disorders
frequently exhibit indications of compromised intestinal
barriers, leading to potential immune system exposure to
beneficial gut flora [73]. Furthermore, a disruption in the
body's ability to tolerate the presence of the gut microbiota
results in abnormal and harmful immunological reactions,
ultimately worseningthe severity of the disease[74].
Table 1: Gut Microbiota associated with various Autoimmune
Diseases

Ault)?;::::ne Gut Microbiota Involved zﬁfceers-

Rheumatoid Arthritis Prevotella copri, Lactobacillus spp. [75]

Akkermansia muciniphila, [76]

Multiple Sclerosis Acinetobacter calcoaceticus

Bacteroides fragilis,
Faecalibacterium prausnitzii

Inflammatory Bowel

Disease (IBD) [77]

Type 1Diabetes Bifidobacterium spp., Firmicutes [78]

Systemic Lupus Lactobacillus reuteri, Ruminococcus

Erythematosus gnavus (78]

Molecular Mechanisms

Genetic and EnvironmentalInfluences

Autoimmune diseases are influenced by both genetic and
environmental variables, such as complicated
geographical location, genetic elements, immunologic
derangement, patient exposure, andviralinfections[80].
ArylHydrocarbon Receptor(AhR)

Aryl hydrocarbon receptor (AhR) may have a role in
autoimmune diseases by attaching various cellular,
dietary, and microbe-derived substances and converting
external and internal signals into cellular responses [81].
Likewise, lower levels of innate IL-22 in AhR-deficient
animal modelsledtoanincreasein commensal segmented
filamentous bacteria (SFB) (an immune activator) and the
growth of Th17 cells [82]. The inherent manifestation of
AhR has a defensive function in T-cell-driven experimental
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colitis by inhibiting the development of harmful Th17 cells
[83]. Various AhR ligands, such as 2,3,7,8-tetrachloro
dibenzo-p-dioxin (TCDD) cause changes [84] in the
microbial communities of Bacteroides fragilis (an immune
suppressor) and SFB in mice when compared to levels
observed inatypical gut microbiota[85]. Furthermore, the
host response triggered by TCDD was greatly influenced by
the presence of SFB in the gut microbiome, indicating a
potential therapeutic relationship between AhR ligands
andimportant commensal microorganisms[861].
Dysbiosis and Immune Dysregulation

The presence of an imbalanced gut microbiota has been
recognized as a potential cause of autoimmune disorders
[87]. These diseases are believed to be influenced by
various variables in humans, although the specific role of
the gut microbiota is still not fully understood. The
association between an imbalance in gut microbiota and
autoimmune diseases can be ascribed to various
mechanisms that canimpact the operation and reaction of
the human immune system [88]. With the stimulation of
antigen-presenting cells and host immune responses, it is
possibletoinduce antigen presentationand the generation
of cytokines, which canthenimpact the differentiationand
function of T cells[89]. In addition, this influence disturbs
the balance between T requlatory cells(Tregs)and T helper
17 (Th17) cells in homeostasis [90]. The gut microbiota
contributes to autoimmunity by modifying autoantigens at
the molecular level through posttranslational modification
and exhibiting cross-reactivity with autoantigens[91]. The
movement of living gut bacteria through a malfunctioning
gut barrier at the cellular level leads to direct contact with
immunological and tissue cells, which in turn triggers
systemic autoimmunity[92].

Molecular Mimicry and Antigen Presentation

Antigenic mimicry can cause foreign antigens to resemble
self-antigens, leading to the activation of autoreactive T
and B lymphocytes generated by infections [93]. This
activation has the potential to facilitate the progression of
autoimmunity [94]. However, the permeability of the
intestinal mucosa is altered as a result of the modification
of tightjunction proteinexpression[95].

Therapeutic Approaches and Implications

Based on several researches, the administration of
prebiotics, probiotics, antimicrobial compounds, and fecal
microbiota transplantation (FMT) can effectively control
the composition of the gut microbiota[96]. Nevertheless,
there is a correlation between improper antibiotic usage
and the alteration of gut microbiota composition. This
correlationalso extendstonon-antibiotic medications that
are intended for human use [97]. Accumulating empirical
and medical evidence has indicated that the persistent
inflammatory reaction caused by an imbalance in gut
microbiota might significantly contribute to the onset of
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autoimmune disorders [98]. In general, germ-free animal
models are better suited forinvestigating the impact of the
host microbiome on the progression and formation of
various illnesses [99]. Overall, the microbiota can either
initiate autoimmune in individuals with genetic
susceptibility or protect against autoimmunity in others
[100].

Future Recommendations

Extensive research has been performed on gut
microbiome but still, it contains multiple research gaps
thatdemand furtherresearch on gut microbiota. Currently,
detailed molecular mechanisms by which gut microbiota
influence the immune system remain incompletely
understood. Moreover, ldentification of specific microbial
species that play a crucial role in modulating immune
responses. Similarly, the role of microbiota-derived
metabolites (such as short-chain fatty acids) in immune
modulation and autoimmunity. Importantly, the
mechanism and identification of short-chain fatty acids in
immune system modulation is more important. The
understanding of variations in microbial composition and
its contribution to the development or prevention of
autoimmune diseases. The microbial influence on the
differentiation and function of various immune cell types
should be investigated. The impact of early life microbiota
colonization on the development of the immune system
and its long-term effects on autoimmunity. The
mechanism of host genetics interacts with gut microbiota
to influence immune responses and autoimmune disease
susceptibility. The role of environmental factors (such as
diet, antibiotics, and infections) in shaping gut microbiota
and their subsequent effects on immune function and
autoimmunity. These are the various research gaps that
should be studiedinlaterresearch.

CONCLUSIONS

The gut microbiome also plays a critical role in shaping and
regulating immune system development and function.
Healthy gut bacteria release SCFAs that help in immune
reqgulation of the colon, and altered bacterial ecology of the
gastrointestinal tract termed dysbiosis can potentially
result in autoimmune disorders. Thus, therapeutic
modification of the composition of gut microbiota has
been considered as a perspective direction for the
treatment of autoimmune diseases, so further study of the
relationships between the gut microbiome, immune
system, geneticfactors, andthe environmentisneeded.
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Iron chelation treatments as adjuvant therapy can reduce iron stores to minimize the related
morbidity and mortality in patients with thalassemia major. Objective: To compare Deferasirox
(DFX) and Desferrioxamine (DFO) in terms of mean serum ferritin levels in patients of B-
thalassemia major having Iron overload. Methods: This randomized controlled trial was
conducted at the Thalassemia Center of Hematology Department, “The Children's Hospital and
The Institute of Child Health”, Multan, Pakistan from January 2023 to September 2023. After
randomization, children in DFO group were given DFO in a dose of 50mg/kg, through
subcutaneous route by infusion pump five days a week. Children in DFX group were given DFXin
adose of 30mg/kg, orally in tablet form once daily. Baseline serum ferritin levels were measured
and the change in mean serum ferritin level for each group was calculated and compared for
both groups after 6-months of treatment. Results: In a total of 142 children, 87(61.3%) children
were male. The mean age was 7.08 + 2.41 years. The mean number of blood transfusions at the
time of enrollment were 13.4 + 4.2. After 6 months of treatment in DFO versus DFX groups, the
netchangein mean serumferritin levels from baseline to post-treatment was 947.2 + 454.0 ug/L
for DFO and 1053.5 + 389.8 pg/L for DF X, with no statistically significant difference between the
groups (p=0.1367). Conclusions: Once-daily oral deferasirox has good compliance, acceptable
tolerability and appears to have similar efficacy to desferrioxamine in reducing iron burden of
transfused patients with beta thalassemia major.

INTRODUCTION

Thalassemia is a frequently occurring genetic blood
condition brought on by a mutation in the globin gene that
causes a high level of red blood cell lysis [1]. The global
scenario surrounding inherited substantial
hemoglobinopathies reveal staggering numbers, with
approximately 400,000 children born annually with these
conditions, while around 80 million individuals carry B-
thalassemia[2, 3]. These conditions manifest across three
clinical states of increasing disease intensity; the
asymptomatic B-thalassemia carrier state, thalassemia
intermedia, and the severe thalassemia major(TM)[4]. The
B-thalassemia carrier state, stemming from
heterozygosity for B-thalassemia, exhibits no clinical
symptoms but presents distinct hematological
characteristics [6]. Chronic transfusion therapy leads to

iron overload, which creates a need for iron chelation
treatments as adjuvant therapy so that iron stores in the
body can be reduced to minimize the related morbidity and
mortality in TM [8, 7]. Right now, Deferasirox (DFX),
Deferiprone(DFP), and Desferrioxamine (DFO)are the most
commonly adopted iron chelators accessible for
therapeutic usage. DFO has nevertheless beenregarded as
a standard treatment approach managing iron overload in
the last several decades, despite its short half-life, poor
compliance, and requirement for regular subcutaneous or
intravenous injections five to seven days a week [8]. The
first iron chelator, DFP, had good compliance but was
associated with several major adverse effects, including
arthropathy, neutropenia, agranulocytosis, and
gastrointestinal disorders [9]. On the other hand, DFO and

PJHS VOL. 5 Issue. 8 Aug 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 13




Deferasirox and Desferrioxamine in B-Thalassemia Major

DFP together have a synergistic effect on patient
compliance and iron elimination[10]. While there are a few
moderate side effects associated with DFX, certain
researchers have suggested that it lowers liver iron levels
and increases patient compliance. A study from lIraq
reported that DFO exhibited notably higher serum ferritin
levels(8160+234 ng/dL)comparedto DFX(3001+188 ng/dL;
p<0.001), highlighting a distinct impact of these iron-
chelating medications on iron status [11]. DFX is
considered the latest oral chelator to be utilized in the
treatment of chronic iron overload. In contrast DFP, DFX
underwent more thorough scientific investigation during
development. Numerous investigations have addressed
the efficacy and safety of DFX, even though there is still
scarcity of long-term outcome data. This study was
planned to compare deferasirox and desferrioxamine in
terms of mean serum ferritin levels in patients of 3-TM
having Iron overload. Choosing an effective iron chelator is
crucial to increasing iron chelation therapy compliance.
Not much local data exists in Pakistan comparing the
effectiveness of DFXand DFO.

This study would be helpful in providing baseline data and
formulating new protocols for iron chelation therapy, in
which DFX may be a useful oral alternative to parenteral
DFO.

METHODS

This randomized controlled trial was conducted at the
Thalassemia Center Hematology Department, “The
Children's Hospital, and the Institute of Child Health,”
Multan, Pakistan, from 1" January 2023 to 30" September
2023. The inclusion criteria were transfusion-dependent
patients of either gender, aged 2-15 years, diagnosed with
3-TM by hemoglobin electrophoresis, and iron overloaded.
The exclusion criteria were patients with other
transfusion-dependent anemias, TM with cardiomyopathy
or arrhythmia, chronic renal failure, chronic liver disease
(ALT >200 IU), hypersensitivity to either DFX or DFO, or
those who were already on combined chelation therapy.
Iron overloadin“transfusion-dependent -TM"was defined
as “serum ferritin level above 1000 pg/L" [12]. After
explaining details in terms of the benefits and risks of the
study, informed and written consents were acquired from
parents/quardians. Approval from the “Institutional Ethical
Committee” was obtained (reference number: 1870).
Sample size of 122 (61in each group) was calculated using
G*Power software considering effect size (d) as 6%, alpha
error probability as 5% with 95% confidence level and
allocation ratio of 1:1. For this trial 142 (71 in each group)
children were considered. This clinical trial was registered
at clinicaltrials.gov, with trial numbered as NCT06468423.
All of the necessary information, like age, gender, weight,
height, date of chelation, and number of blood
transfusions, were noted at the time of presentation.
Baseline serum ferritin levels were measured for all
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patientsinboth groupsthrough the institutional laboratory
using Vitros Immunodiagnostics employing
chemiluminescence methodology, and ferritin reagent kit
was used. Then, using the lottery method, 142 children
were allocated randomly to both study groups. DFO group
(n=71)included children who were given DFQ at a dose of 50
mg/kg through the subcutaneous route by infusion pump
five days a week. DFX group (n=71) included children who
used oral (tablet) DFX at a dose of 30 mg/kg once daily.
Monthly follow-up was done for the children in both groups,
ensuring compliance as assessed viewing the empty
medicine containers. Blood samples for serum ferritin
were analyzed at the end of 6 months. The change in mean
serum ferritin levels from the baseline to after 6 months of
treatment was calculated. A special pre-designed
proforma was used to record all of the relevant study
information. Data analysis was performed using “IBM-SPSS
Statistics” version 26.0. Age, weight, baseline serum
ferritin levels, and the mean serum ferritin level at the end
of 6 months were shown as mean and standard deviation
(SD). Frequency and percentage were calculated for
gender. The comparison of serum ferritin levels in two
groups was done by applyingindependent sample t-test. P-
value below 0.05 was takenas significant.

RESULTS

In a total of 142 children, 87(61.3%) children were male and
55(38.7%)female. The mean age was 7.08 + 2.41 years. The
mean number of blood transfusions at the time of
enrollment was 13.4 + 4.2. Table 1 shows comparison of
baseline characteristics between children of study groups.
Table 1: Baseline Characteristics(n=142)

DFO Group DFX Group _

Variables N(%)/ N(%)/ Vaplue
(Mean:SD) (MeantSD)
Male 47(66.2%) 40(56.3%)
Gender 0.2279
Female 24(33.8%) 31(43.7%)

Age (Years) 7.3+2.9 6.7+2.1 0.1602
Weight (Kg) 24.42 +8.9 22.8+6.7 0.2282
Heightin(cm) 109.88£12.2 107.9+£10.7 |0.3008
Number of Blood Transfusions| 13.6+5.9 12.9+2.4 0.3560

After 6 months of treatment, both DFO, and DFX groups
experienced a reduction in mean serum ferritin levels.
However, the observed difference in mean serum ferritin
levels between the two groups was not statistically
significant (p=0.2298). When examining the net change in
mean serum ferritin levels from baseline to post-
treatment, it was found to be 947.2 + 454.0 ug/L for the DFO
group and 1053.5 + 389.8 ug/L for the DFX group (0.1367), as
shownintable2.

Table 2: Comparison of Desferrioxamine and Deferasirox in Mean
Serum Ferritin Levels(n=142)

DFO Group

DFX Group p-
(MeantSD) (MeantSD) Value

4128.6 £2171.6 | 3914.2 £1828.2 | 0.5255
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Post-Treatment(pg/L)* 3181.4 £1717.6 |2860.7 £1438.4| 0.2298

Net Change (pg/L) 947.2 +454.0 | 1053.5 + 389.8 | 0.1367

*after 6 months of treatment

DISCUSSION

The present findings suggested that both DFO and DFX
contributed to a decrease in serum ferritin following six
months of treatment, although there wasn't a significant
difference observed between the two treatments. Some
Randomized Controlled Trials (RCTs) have shown that none
of the contemporary treatment options are superior in
reducing iron overload or preventing end organ damage.
Data show that strong evidence is missing advocating the
use of combination of DFP and DFO in comparison to
monotherapy in terms of reduction in iron stores [13-15].
This lack of clear superiority or consistent benefits
highlights the requirement for future research than can aid
in better understanding about the comparative efficacy of
contemporary treatment options aiming prevention of
iron-related organ damage. Taher A et al., evaluated the
effectiveness of DFX in heavily iron-overloaded
thalassemia patientsand foundit efficacious when given at
30 mg/kg/day to most of the patients. DFX showed
effectiveness in lowering liver iron concentrations and
serum ferritin levels to a greater extent [16]. Rasalkar DD et
al., revealed that DFX was as effective as DFO for iron
chelation among TM patients and these findings stand
consistent with what we noted[17]. Arya A et al., from Iran
reported that among the iron-chelating agents DFX, DFP,
and DFO, there was no discernible difference in their
efficacy for reducing ferritin levels in patients with
thalassemia [18]. Consequently, the choice of chelating
agent can be made considering factors such as cost,
availability, the patient's condition, and their preference.
This suggests that treatment decisions can be tailored
based on individual circumstances and considerations
beyond just the comparative efficacy of these agents in
reducing ferritin levels. Our findings are also very
consistenttoarecently publishedlocal study where Syed A
et al., from Lahore revealed no statistically significant
difference in the effectiveness of DFX of DFO as chelation
therapy among patients with B-TM[19]. The shift toa once-
daily, oral regimen, as seen with DFX, typically enhances
patient compliance compared to parenteral treatments.
Thisimproved adherence to therapyisanticipated toresult
in decreased morbidity and mortality associated with iron
overload. With adequate laboratory oversight, the
availability of DFX as a safe and effective oral option holds
promise in averting complications stemming from iron
overload, offering a more convenient and potentially
impactful approach to chelation therapy [20]. In
comparison to the present study, some researchers have
documented different observations. A study from lIraq
revealed that DFX exhibited greater efficacy in managing
iron overload compared to DFO in patients reliant on blood
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transfusions due to B-TM [11]. However, notably, this
superiority was not observed concerning the
immunological profile. Despite the effectiveness of DFXin
addressing iron overload, DFX did not show a significant
advantage over DFP in terms of impacting the patient's
immune system parameters. Although, this study has
revealed very useful results, a large, long-term, and
multicenter local trial is required for the validity of our
findings. Single center study design and a relatively small
study treatment duration were some of the limitations of
this study.

CONCLUSIONS

Once a day oral deferasirox had good tolerability and
provided relatively similar effectiveness to desferriox-
amine in decreasing the iron overload in transfused
patientswith betathalassemiamajor.
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Medical students persistently face a burden of stress which may be arisk factor for depression,
suicide, or substance abuse. Objective: To assess barriers in seeking professional care for
perceived mental stress in medical undergraduate students and to assess their stress.
Methods: A cross-sectional survey was designed and conducted for sixmonths. Using stratified
random sampling, 41 medical students were selected from all five years. A structured
questionnaire was used which included a modified BACE 3 scale to find frequencies of
perceived barriersand PSS scale to assess perceived stress. Chisquare test was applied to look
for associations. Ethical approval and informed consent were taken. Results: Out of 205
respondents, 78(24.4%)were maleand 127(75.6% ) were female. Mean age was 21years +1.69 SD.
76.96% of respondents reported experiencing moderate stress. Among all years, third year
students (26.8%) reported the highest level of severe stress. The barrier reported by majority
students was that students wished to solve the issue on their own(72.7%), second was that the
issue would resolve by itself (45.4%). The barriers that were considered least frequently, were
beingunsure where to get help(19%)followed by being too sick to ask for help(18.5%). Chisquare
test showed significant association between categories of stress and year of education with a
significant p value. Conclusions: Majority of the students faced moderate stress. However,
when dealingwithit, the majority wanted to solve the problemontheir own.

INTRODUCTION

University students come across a high degree of different
issues concerning their mental health and sometimes
suffer worsening of some of them like, insomnia or stress
[1]. For medical practitioners, postgraduate medical
residency is sometimes the most difficult time. Research
evidence has found that stress among the residents was
associated with poor academic performance, truancy, and

poor health of the residents. It was concluded from survey
that long work hours (66.2%), a lack of vacation days
(52.3%), an unfavorable work environment (35.4%), and
academic pressure (41.3%) were the main causes of the
stress among medical professionals [2]. According to the
results of a cross-sectional study that collected data over
the course of a month, 56% (n = 356) of medical students
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had overall psychiatric morbidity. Participants most
frequently expressed fear of stigmatization (63%; n = 401),
desireforhandlingtheissue alone(60%; n=379); fear of the
unknown (59%; n = 365); and inability to recognize
symptoms (58%; n = 366)[3]. Medical students encounter
numerous obstacles to mental healthcare, many of which
stem from their concern of confidentiality violations and of
facing consequences in their education and careers. It
seemsthat many medical studentsfindit difficult togetthe
help they need, even in the face of recent initiatives to
lessen the stigma associated with mental iliness [4]. The
most common mental health issues faced by university
students are anxiety and depression [5]. The current
research focused on the perceived stress of medical
students. It is known that chronic stress increases the risk
of developing mental health issues in an individual's future
life. Mental illnesses are a common issue of concern in
medical students and health workers. Although mental
health issues are on the rise in university students in
general, they are particularly prevalent in medical students
as seen in a meta-analysis conducted on various cross-
sectional studies in China [6]. Along with this, medical
students consistently reported a high level of stress. A few
reasons identified in this study included a high workload
and frequency of exams [7]. 86 percent of the students
demonstrated health care needsinclusive of mental health
issues to minor ailments; however, due to confidentiality
and the peculiarity of health education/training
institutions, many students either sought help outside the
institution [8]. When comparing stress levels between
medical and non-medical students: a study from Egypt
suggests that medical students feel higher levels of
perceived stress compared to non-medical students[9]. A
study conducted in Karachi, Sindh, Pakistan showed that
levels of stress were muchraisedin medical undergraduate
students in comparison to students of other disciplines
[10]. However; another study from Saudi Arabia showed
that non-medical students have a higher level of stress[11].
A common theme, though, is that medical students face
high levels of stress. It was crucial to start addressing this
issue, since(as previously mentioned)stress could have led
to mental illness which in turn could lead to complications
like substance abuse, self-harm, or impairing the ability of
the person to perform their duties. To gather
sociodemographic information, a semi-structured pro
forma was employed, and the Barriers to Access to Care
Evaluation Scale was utilized to determine the reasons
behind the lack of mental health treatment. According to
the study's findings, 26% of the individuals needed mental
health treatment but did not seek it [12, 13]. So, one can
conclude, it is important to seek treatment for these
issues; however, an analysis of data from Asia and Europe
showed a huge proportion of young adults with mental
illness do not seek help [14]. A meta-analysis reveals
common problems in not seeking help were limited mental
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health knowledge and stigmatizing beliefs among others
[15]. Pakistan, being a developing country, suffers fromthe
fact that there is vast unawareness on many topics
including this one. Mental health literacy is very low in this
region. People may prefer going to faith healers and may
not even recognize these ailments as actually being
ilinesses that required treatment [16]. Generalized anxiety
and stress disorder is a leading psychiatric illness in
Pakistan, also among young students. It can lead to several
complications that may be preventable by early
intervention.

This study, aimed to assess the perceived stress of medical
students and the barriers in seeking professional help.
Assessing this high-risk group was particularly important
in gaining firsthand data to use it to recognize the areas
which needed attention. The survey aimed to assess the
perceived stress levels among medical undergraduate
students of Foundation University Islamabad (FUI) and to
determine barriersinseeking care formentalissuesamong
medicalundergraduate studentsof FUI.

METHODS

A cross-sectional survey was carried out on medical
undergraduate students enrolled in all 5 years at
Foundation University College of Medicine for six months
from September 2022 to February 2023. Foundation
Medical College, Islamabad's Ethical committee's approval
was taken. Ethical Committee no FF/FUMC/215-221-1
PHY/22. Stratified Random Sampling was performed after
an informed consent was taken. Inclusion criteria was
medical students of all five years in FUMC. Exclusion
criteria was those medical students who were already
under psychiatric treatment and students who refused to
participate. Sample size was calculated using equation-
n=z2 p(1-p)/e2, Population size of FUMC= 750, Margin of
error= 5%, Confidence interval= 95%, Sample size=184.
After adjusting for 10% non-response rate, sample size
became 205. According to the inclusion criteria, asampling
frame was developed for all the students enrolled in MBBS
from1styeartobthyear. Theselistswere obtained fromthe
admission office of FUMC. The students were further
divided into 5 strata taking 41 students from each stratum
for the final study by applying simple random sampling
technique. A structured questionnaire was developed in
English language to collect data for this study. The Ist
section of questionnaire consisted of the demographic
characteristics of the respondents (age, study year,
gender) followed by section 2 including the Barrier to
Access to Care Evaluation (BACE-3) scale to evaluate and
assess barriers in seeking help for mental ilinesses. The
BACE is a scale with 30 items, the response categories
range from O (not at all) to 3 (a lot) with higher scores
denoting a greater barrier. Out of these we selected the 21
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questions that were relevant to our study population. The
tool comprises of a 12- item stigma scale, as well as
instrumental and attitudinal barrier items. To calculate the
overall score, the mean of rating for all the items is
calculated. The percentage of respondents who
experiencedabarriertoany degree and those experiencing
a barrier as a major barrier (i.e., % circling 3) are also be
accessed. Section 3 of the questionnaire consist of
perceived stress scale (PSS), to assess levels of stress in
the participants. In this scale we asked 10 questions like “In
past month, how frequently have you experience that you
were not able to control the vital and important things in
life?" The respondents selected an option from the 5 given
options (O=never, 1= almost never, 2=sometimes, 3=fairly
often, 4=very often). The Scores of each question were
compiled and summed up to get a total score for each
participant which ranged from 0-40, with higher scores
highlightingaraisedinthe level of stress.

> 0-13wasdenoted aslow stress
> 14-26 was marked as moderate stress
> 27-40was high perceived stress

All the participants, selected by stratified random
sampling, were given the questionnaire to complete within
a specified time slot considering their availability. The
privacy and discretion were assured to the best of our
abilities. The analysis was performed using software
named Statistical packages of social sciences (SPSS)
version 21.0. For continuous variables, mean and standard
deviation were calculated whereas categorical variables
were represented in percentages. Any associations
betweenvariables were calculated through chi-square test
andwasinterpretedassignificantif P-valueis <0.05.

RESULTS

A total of 204 participants from FUMC completed the
questionnaire. Demographics characteristics of
participantsare described(Table1).

Table 1: Demographic Profile of Respondents(N=205)
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are 'Not in a position to pay the finances involved' and 'Do
not have anyone who could help me seek expert care' 22%
considereditasamajorhurdle. Forthe attitudinalitemsthe
mostreportedis'Wishtosolve theissue on myown'whichis
also the overall highest reported barrier in the entire BACE
scale with 72.7% saying that it would be a main barrier in
seeking expert help for a mentalillness in the future(Table
2).

Table 2: Percentage Table for BACE 3 Scale(N=205)

% _ Rank(l=ltem
Type Reporting has Highest

Barrier of = asMajor Rankingas
Barrier Barrier  Main/Major
(alot) Barrier)

Category Mean +SD /(%)
Age 21.1+£1.696
Male 38.0
Gender
Female 62.0

The percentage of respondents who reported each barrier
item as a major barrier from acquiring professional care.
Every barrier was also ranked in accordance with the items
beingrated a'major barrier'. The table shows that out of the
stigma related barriers the most reported was 'Assuming
the problem would resolve by itself' with 45.4% reporting it
asamainbarrier. Non-stigma items of the scale are further
categorized into attitudinal and instrumental barriers.
Among the instrumental items the most reported barriers

Not sure where to seek 119+
1 expert/professional care N-§ 0.393 19 18
Wish to solve issue on 173+
2 my own N-S | g.447 727 !
Perception that | might be
considered as timid/weak 1.27+
3 for suffering a mental S 0.444 26.8 i
health issue
Fear of being hospitalized 1.20+
4 forcefully N-§ 0.405 20.5 17
Thinking the problem 1.45+
5 would go on its own S 0.499 45.4 2
Worried about how my 139+
6 family might feel, think, N-S 0.488 38.5 5
say or do :
Feeling embarrassed ~ 1.24 +
7 or ashamed N-8 0.428 23.9 13
Preferring to seek other 1.24+
8 forms of care S 0.430 24.4 12
Unable to pay financial 122+
9 expenditure involved S 0.415 22 15
Worry that | might be 1.23+
10 considered ‘crazy' N-S 0.421 228 14
Assuming that expert 1.28+
n care might not work N-S 0.449 218 9
Being too sick to 119+
12 ask for help S 0.390 18.5 19
Concern that acquaintance 1.28+
13 might find out N-S | g4ug | 278 9
Uncomfortable in opening 154 +
14 about my thoughts, S 1519 43.4 3
feelings and emotions :
Worry how others will
treat me if they got to 1.27+
15 know about me seeking N-§ 0.447 213 10
professional care
Concerns about the 1.38 +
16 treatments available N-S | 0485 516 &
Not wanting a mental 136+
17 | healthissue to be on my S 0481 36.1 7
medical history :
Previous bad experiences 121+
18 with mental health N-S 0.4023 21 16
treatment )
Preferring to seek care 140+
19 from peers, relatives, S 0 495 40.5 4
family, friends :
Feeling | do not have a ~ 1.33 +
20 mental health issue N-3 0.470 82.7 8
Do not have anyone who 192+
21 could assist me in S [5415_ 22 15
getting expert care :

Majority of students(76.96%)were found to be in moderate
stress range. 15.69% were showing high stress while only
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7.35% lieinthe low perceived stress category(Figure1).

90.00%

80.00% 76.96%
70.00%
60.00%
)
&
S 50.00%
c
o
(S}
5 40.00%
a
30.00%
20.00% 15.69%
10.00% 71.35%
0.00% - -
Low Moderate High

Perceived Stress Scale graded score

Figure 1: Perceived Stress Scale Graded Score

Majority of the participants in all five years were having a
moderate level of perceived stress. 3" year students had
the highest perceived stress levels with 26.8% reporting
high stress, followed by 4" year (17.1%) then 1" year (12.5%).
5" year (12.2%) and 2" (9.8%) year students had the least
participants in the high stress category. P Value less than
0.05(Table 4).

Table 4: Percentages of Respondent'sin PSS Categories(N=205)

PSS CATEGORIES

Respondent's Low Moderate High Total P-
MBBS Year Stress%  Stress % Stress % value
T"year 0.0 87.5 12,5 100.0 | <0.05
2" year 7.3 82.9 9.8 100.0 | <0.05
3" year 4.9 68.3 26.8 100.0 | <0.05
4" year 17.1 65.9 17.1 100.0 | <0.05
5" year 7.3 80.5 12.1 100.0 | <0.05

DISCUSSION

The presentsurvey hastriedtoidentify the barriersthatare
obstacles in seeking expert care for perceived mental
stress among medical undergraduate students. The final
sample consisted of 204 participants from FUMC.
Respondent's mean age was 21.17 years with a standard
deviation of 1.696. The survey reported majority
respondents as female (75.6%) and only (24.4%) male;
these findings bore similarity to a study conducted in
Karachi in which (83.5%) of the respondents were female
and (16.5%) were male [17]. The results from attitudinal
itemsilluminated “Wish to solve the issue on my own"as the
most common barrier in the entire BACE scale with 27.3%
considering it to any degree while 72.7% saying that it
would be a major hurdle in seeking expert care for a mental
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illness in the future. Similar results were reported by a
study done in Mansoura University, Egypt where 55.99% of
the medical students revealed “| want to solve the issue on
my own” as main barrier that hindered them from seeking
professional healthcare [18]. Majority respondents
(76.96%) reported that they experienced moderate stress.
This result is analogous with a study carried out in Lahore
[19]. Yet another study performed in Syria highlighted
87.6% of Syrian undergraduate medical student's
experienced moderate stress [20]. A small sample size,
data from students of only one medical college and cross-
sectional nature of the study limits generalization of the
findings. Future research studies in this area should be
designed taking these limitations into account so that
higher quality evidence is generated which is both
reproducible aswellas generalizable.

CONCLUSIONS

Majority of medical undergraduate students faced
moderate stress levels. Most students are aware of the
resourcesregarding seeking care for mental health but are
hesitanttouse them.
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Dental anxiety has been reported to be impacted by an individual's sociodemographic
characteristics like age, gender, marital status and level of education. This anxiety can be
attributed to the pain experienced during dental treatment. Objective: To evaluate the impact
of sociodemographic and dental clinic related factors causing dental anxiety in patients.
Methods: A descriptive cross sectional study was conducted on 196 patients in Sharif Medical
and Dental College, Lahore. Those with any psychological, systemic disorders and on
medicationswere excluded. Participants whounderwent dental extractionirrespective of their
age, marital status, genderand education wereincluded. Modified Norman Corah Dental Anxiety
scale was used as data collection tool. Chi square was used to find the association between
sociodemographic factors and dental anxiety level. Results: The study was done on 196
participants with 49% females and 51% males. Most of the patients(64.3%)were below 35 years
of age while 35.7% were above it. Majority of the patients suffered severe dental anxiety (38%)
followed by high (22%), moderate (20.9%) and mild (18.4%). Significant associations between
gender and anxiety while taking dentist's appointment (p=0.048), being next in turn at the clinic
(p=0.029), being on the way to clinic(p=0.023) were seen. Significant impact of marital status on
anxiety caused in patients going to the clinic was seen(p=0.039). Age also significantly affected
dental anxiety in patients undergoing dental extraction (p=0.017). Conclusions: Severe dental
anxiety was higher in the older age group. The impact of sociodemographic factors on dental
anxiety due to dental clinic related factors (getting an appointment, waiting for their turn in
clinicand on their way to the dentist) showed males and those who were married generally had a
relaxed state of mind.

INTRODUCTION

Dental anxiety is a widespread condition that affects
people of all ages [1]. While there are many reasons why
some people are afraid of dental procedures,
sociodemographic factors are important in determining
how anxious a person is about dental treatment [2].
Comprehending these elements is essential to formulate
tactics that are effective to reduce dental anxiety and
enhance oral healthcare consequences [3]. Age is an
important sociodemographic factor that determines
dental anxiety [4]. Fear of the dentist is most common in
childhood and adolescence and decreases as people get

older [5]. Gender also impacts dental anxiety [6].
According to studies, women often report higher levels of
dentalanxiety than men, suggesting that gender may play a
roleinthis phenomenon[7]. Thereare anumber of possible
reasons for this disparity, such as communication
preferences, cultural or societal expectations, and painful
dental experiences in the past [8]. People belonging to a
strata of population with low education levels are unaware
of oral health importance and are therefore, more likely to
suffer from dental anxiety [9]. Delays in receiving dental
treatment can be caused by these factors, which can
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increase anxiety [10]. Acquiring oral health education not
only improves one's comprehension of it but also gives
them the ability to cope with stress and anxiety associated
with their dental issues [11]. Dental professionals can help
reduce discomfort and anxiety by using distraction
techniques, topical numbing agents, and gentle insertion
methods during the procedure[12]. Following a procedure,
dentists can give patients precise instructions on how to
manage numbness, reassure them that it will only last
temporarily, and provide instructions for oral hygiene and
pain management after procedures [13]. Throughout the
dental care process, dental anxiety can appear at different
points suchaswhenapatientis waiting foranappointment
or is experiencing a particular procedure [14]. In order to
reduce anxiety and guarantee a positive dental experience,
it is crucial to recognize the triggers and put coping
mechanismsinto place.

The aimed of our study was to evaluate the impact of
sociodemographic and dental clinic related factors
causingdentalanxiety in patients.

METHODS

The study was presented to the ethical committee of Sharif
Medical and Dental College, Lahore and data collection
commenced after that(No. SMDC/SMRC/178-21). The study
was conducted in College of Dentistry, Sharif Medical and
Dental College, Lahore over a period of 4 months starting
from June 2021 and ending in September 2021. The study
design was descriptive cross sectional. Participants who
had a history of undergoing dental extraction irrespective
of their age, marital status, gender and educational level
were included in the study. Those with any psychological
disorder e.g. Schizophrenia, Bipolar disorder etc. and
systemic disorders e.g. hypertension, diabetes etc. and
those on medications were excluded from the study. Using
anonline sample size calculator Scalex Sp 1.0.01the sample
size was calculated to be 196 by keeping a precision of 5%,
confidence level 95% and prevalence of dental anxiety to
be 85% [15]. The data collection proforma included
information on sociodemographic factor of age, gender,
marital status and level of education. The patients were
scheduled for dental extraction. After the extraction data
were collected from them using the modified Norman
Corah Dental Anxiety scale was used for data collection.
Modified Norman Corah Dental Anxiety scale [16]. The
Dental clinic related factors causing dental anxiety were
extracted from Modified Norman Corah Dental Anxiety
scale and included getting dental appointment, on way to
the dentist, waiting for your turn in cline Prior to data
collection informed consent was obtained. The
questionnaire had a total of eleven questions. The
questions in the scale were modified to record the dental
anxiety experience of patients undergoing extraction,
therefore, it was subjected to reliability testing after
modification. The modified questionnaire had a Cronbach
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alphavalue of 0.89. Ascore of Twas givento relaxed, score 2
was giventoalittle uneasy, score 3wasuneasy, score 4 was
assigned to tense and 5 was given to extremely tense.
Basedonthese scoresthe classification of levels of anxiety
was done. Mild anxiety (score 11to 17), moderate anxiety (18
to 22), high anxiety (23 to 29) and severe anxiety (30 to 55).
SPSS version 24.0 was used for data analyses. P<0.05 was
regarded a significant. The statistical test used for
analyses was Chi square. Chi square was used to find the
association between sociodemographic factorsand dental
anxiety level. It was also used to find the association of
gender and marital status with dental anxiety associated
with factorsrelatedtodentalclinic.

RESULTS

The study was done on 196 participants in which 49% were
female and 51% were males. The percentage of individuals
above 35 years was 35.7% while 64.3% were below 35 years
of age. Among the sample 54% individuals were married
and 82% were educated. It was seen majority of the
patients suffered severe dental anxiety (38%) followed by
high (22%), moderate (20.9%) and mild (18.4%). Table 1
shows that severe anxiety was the most prevalent in all
groups. Age and level of dental anxiety were significantly
associated with each other. The association of gender,
marital status and educational status were insignificant
with dentalanxiety.

Table 1: Association of Dental Anxiety with Sociodemographic
Factors

Dental Anxiety Level of Patients
Mild Moderate High Severe Total p-

Sociodemographic

Factors Anxiety Anxiety Anxiety Anxiety N(%) Value
N(%) N(%) N(%) N(%)
Above (12) (23) (11) (24)(70 )
35 6.1%) | (1.7%) | (5.6%) | (12.2%) |(35.7%
Age *
g Below | 24 18 33 51 | 126 |°07
35 | (12.2%)| (9.2%) |(16.8%) [(26.0%)|(64.3%)
Married | 17 29 19 41 106
Marital (8.7%) | (14.8%) | (9.7%) |(20.9%)|(84.1%)|
Status Sinale 19 12 25 34 90 ’
9€1(9.7%) | (6.1%) |(12.8%) | (17.3%) |(45.9%)
Fernal 17 19 20 43 99
°mae | (8.7%) | (9.7%) |(10.2%) | (21.9%) |(50.5%)
Gender 0.515
Male 19 22 24 32 97
(9.7%) | (11.2%) | (12.2%) | (16.3%) |(49.5%)
Unedu-| 6 10 4 15 35
Educational cated (31%) (51%) (20%) (77%) (]79%) 0.288
Status Edu- | 30 31 40 60 B |
cated |(15.3%)| (15.8%) [(20.4%)|(30.6%)|(82.1%)

Table 2 showed that majority of the individuals were
relaxed while getting a dental appointment for extraction
and on their way to the dentist while most expressed allittle
uneasinesswaiting fortheirturnintheclinic.

Table 2: Dental Clinic Related Factors Affecting Dental Anxiety

Getting aDental  Way to the
Appointment Dentist

Waiting for your
Turn in Clinic

Dental Anxiety

N(%) N (%) N(%)
Relaxed 108(55.10%) 82(41.80%) 53(27%)
Alittle Uneasy 54(27.60%) 66(33.70%) 78(39.80%)
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Uneasy 28(14.30%) 38(19.40%) 45(23%)
Tense 5(2.60%) 10(5.10%) 18(9.20%)
Extremely Tense 1(0.50%) 0(0%) 2(1%)

The impact of sociodemographic factors on dental anxiety
duetodentalclinicrelated factorswasassessed. Amongall
the sociodemographic factors only gender and marital
status was found to have significant association with
dental anxiety associated with dental clinic related factors.
Table 3 showed that in all three scenarios males had a
higher relaxed state of mind. Females on the other hand
expressed distress and tension and the association
between these factors associated with dental clinic and
genderweresignificant.

Table 3: Effect of Gender On Dental Anxiety Associated with
Dental Clinic Related Factors

Dental Clinic . Gender Total p-
Related Dental Anxiety = Male Female N(%) Value
Factors N(%) N (%)

Relaxed 60(30.6%)|48(24.56%)[108(55.1%)
A Little Uneasy |27(13.8%) | 27(13.8%) | 54 (27.6%)

Getting an S S B
Appointment Uneasy 10(5.1%) | 18(9.2%) |28(14.3%) | 0.048*

Tense 0(0.0%) | 5(2.6%) | 5(2.6%)

Extremely Tense| 0(0%) 1(0.5%) | 1(0.5%)

Relaxed 43(21.9%) | 39(19.9%) | 82(41.8%)

Way tothe | A Little Uneasy |39(19.9%) | 27(13.8%) | 66(33.7%) 0,025
Dentist Uneasy 1(5.6%) |27(13.8%) |38(19.4%)|
Tense 4(2.0%) | 6(3.1%) | 10(5.1%)
Relaxed 30(15.3%) | 23(11.7%) | 53(27.0%)
N A Little Uneasy |44 (22.4%)|34(17.3%) | 78(39.8%)
V;’sg;‘ﬁ:‘;r Uneasy | 19(9.7%) | 26(13.3%) | 45(23.0%)| 0.029*
Tense 4(2.0%) | 14(7.1%) | 18(9.2%)
Extremely Tense| 0(0%) 2(1%) 2(1%)

Table 4 showed that another sociodemographic factor that
was found to significantly affect the dental anxiety in
patients when they were on their way to dental clinic was
married status. The patients who were married stated
having a relaxed mind throughout the process while the
unmarried individuals displayed signs of uneasiness and
stress.

Table 4: Effect of Marital Status On Dental Anxiety Associated
with Dental Clinic Related Factors

Marital Status Total p-

Dental Anxiety  Single  Married 5
N(% Value
N(%) N(%) 5]

Relaxed 33(16.8%) |49(25.0%)| 82 (41.8%)
A Little Uneasy | 35(17.9%) | 31(15.8%) |66 (33.7%)
14(7.10%) |24(12.2%)| 38(19.4%)
Tense 8(4.1%) | 2(1.0%) | 10(5.1%)

Dental Clinic

Related Factors

Way to the
Dentist Uneasy

0.039*

DISCUSSION

Globally anxiety that has its connection with dental
treatment was estimated to be between 9 to 20% [17].
Literature was more inclined towards the notion of dental
anxiety being a more gender specific problem and was
usually linked to the females more in comparison to the
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males [4]. These results were comparable to our study
where 21.9% females were found to be severely anxious due
to dental treatment or the anticipation of it in comparison
to males (16.3%) but the association was insignificant
(p=0.515). This behavior or inclination towards
development of anxiety can have its roots in the fact that
women were more vocal about their feelings as compared
tomales[18]. It can also be connected to arelative delicate
nature andlessability towithstand painin females. Another
study reported results similar to our study where females
were found to be less anxious than their male counterparts
[4]. The reason of a finding so deviant form the
predominant literature can be attributed to the particular
group in question and their understanding of anxiety
associated with dental treatment. Our study also assessed
association of anxiety levels with marital status and
educational level and age. Age was found to significantly
impact dental anxiety (p=0.017). Individuals from both age
groups predominantly experienced severe dental anxiety
but it was higher in the older age group (26 %) as compared
to12% intheyounger one. The association of marital status
(p=0.061) and educational status (p=0.288) were
insignificant with dental anxiety but severe anxiety was
most prevalentinall groups. Al Ansariet.al reported results
comparable to our study. They reported that although the
association between the sociodemographic factor of
marital status and dental anxiety was insignificant, the
participants reported suffering from moderate level of
dental anxiety [15]. Ayata M and Eraslan R reported highly
educated individuals to suffer from anxiety more in
comparison to the lesser educated [9]. These findings
were very similar to our study where educated people were
more anxious than the un-educated ones. In our study we
explored factors pertaining to the dental clinic in addition
to the sociodemographic factors as reasons for causing
dental anxiety. Our study reported that majority of the
individuals were relaxed while getting a dental
appointment for extraction (55%). Another study reported
comparable results where 50% patients were comfortable
with the thought of visiting a dentist. Our study found that
most participants expressed a little uneasiness waiting for
their turn (38.9%)in the clinic which was different from
another study in which 49% expressed no feelings of
distress while doing so [19]. In our study we assessed the
association between sociodemographic factorsand dental
clinic and treatment related factors as causes of dental
anxiety in patients. Our study reported that among all the
sociodemographic factors only gender and marital status
was found to have significant association with dental
anxiety associated with dental clinic related factors. It was
seen that in all three scenarios (getting an appointment,
way to the dentist and waiting for your turn in the clinic)
males had a higher relaxed state of mind i.e. 30.6%, 21.9%
and 15.3% respectively. Females on the other hand
expressed distress and tension and the association
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between these factors associated with dental clinic and
gender were significant. Another sociodemographic factor
that was found to significantly affect the dental anxiety in
patients when they were on their way to dental clinic was
married status. The patients who were married stated
having a relaxed mind (25%) throughout the process while
the unmarried individuals displayed signs of uneasiness
and stress. There were no studies that evaluate thisaspect
of dental anxiety and therefore, no data were found in
literature that had findings comparable to our study.
Anxiety levelscanbelowered and relaxation encouraged by
furnishing the waiting area with relaxing or comfortable
furnishings, calming music, and interesting reading
material [20]. Establishing an understanding and building
trust between patients and dental professionals can be
achieved by having open lines of communication with staff
regarding wait times, procedure specifics, and any
concernsor preferences[21].

CONCLUSIONS

Individuals from both age groups predominantly
experienced severe dental anxiety but it was higher in the
older age group. The impact of sociodemographic factors
on dental anxiety due to dental clinic related factors
(getting an appointment, waiting for their turnin clinic and
on their way to the dentist) showed the males and those
who were married generally had a relaxed state of mind. On
assessment of factors affecting dental anxiety in
individuals irrespective of sociodemographic factors it
was deduced that most of the individuals were relaxed
while getting a dental appointment for extraction and on
their way to the dentist but most of them expressed
distressed while waiting for their turnintheclinic.
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Tooth loss remains a major oral health problem with a high public and individual health effect.
impacting the majority of persons in their middle and older years. Objective: To evaluate
knowledge and comprehension of the idea of shortened dental arches among dental surgeons
of Karachi, Pakistan. Methods: A convenience sample of 300 dentists who work in private
hospitals in Karachi was used to perform a descriptive cross-sectional survey. A self-
administered questionnaire was given to the participants to ask opinions regarding awareness,
function, aesthetics, and comfort of the shortened dental arch concept. SPSSversion 25.0 was
used to statistically analyze the data from June 2023 to December 2023. Results: The results of
the study revealed that approximately 31.7% believed that shortened dental arches offer a
generally good periodontal prognosis, 33.8% of dental surgeons revealed that few restorative
treatments were available, 31.2% believed that shortened dental arches do not lower the risk of
overtreatment, 32.66% prolong the retention of natural teeth, 30% decrease the occlusal
vertical dimension and 32.4% had TMJ issues. Conclusions: Dental surgeons' attitudes and
comprehension of the shortened dental arches concept were inadequate. Hence shortened
dentalarchesprovide a practicalapproach to dental care by preserving posterior tooth function
without requiring complete arch restoration. By improving clinical decision-making, it was
possible to improve patient outcomes by having a better understanding of the existing level of
awarenessand expertiseamongdental surgeons.

INTRODUCTION

structures, the natural dentition exhibits a balanced

A particular kind of dentition known as the Shortened
Dental Arch (SDA) is characterized by an undamaged
anterior region and a decrease in the number of posterior
teeth that occlude each other, beginning posteriorly [1].
Although it is normally preferred, many people may not be
able to achieve complete dental arch occlusion because
people lose teeth as they age[2]. Molar teeth are the most
susceptible to dental deterioration of all teeth and are
often extracted. As a result, over time, there tend to be
fewer posterior teeth and occluding tooth contacts [3-6].
When it comes to the dental arch and craniofacial

locationbetween the tongue and the surrounding muscles.
To provide a natural profile and effective restoration for
patients who are edentulous or dentate, prosthodontic
therapy may consider standard parameters such as the
position of the anteriortooth and rearmost molar, as well as
ridge breadth, length, and height. It is crucial to
comprehend the natural form of the dental arch since
prostheticrestorations can benefit from knowing the usual
values of the arch's size and anatomical shape [7].
According to the research, dental arches that include the
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premolar and anterior areas satisfy the need for a
functional dentition. However, each person has different
functional needs, and different numbers of teeth are
needed to meet those needs. As aresult, dental care must
be customized to each patient's unique needs and level of
adaptability [8]. The development of functional disorders
pertaining not only to the maxillofacial area but also as a
whole is aggravated by anomalies of the occlusion, whose
distinctive features include incorrect tooth position,
absence of multiple dentition contacts, altered alveolar
process shape, disturbed size of the jaw bones and their
spatial arrangement in the skull, and altered alveolar
process shape[9]. The idea of ashortened dental arch has
drawn severe criticism from a large number of
conventional practitioners. It has been believed that the
untimely loss of molar teeth is associated with a relative
risk factor for TMJ disorders [10] along with reduced
masticatory function. Additionally, it has been proposed
that shortened dental arches are linked to occlusal
instability, which is brought on by tooth migration[11]. The
loss of molarsupportcanresultintemporomandibularjoint
dysfunction, occlusalinstability, and impaired mastication,
dental professionals may maintain that all lost teeth should
be replaced to maintain a satisfactory level of oral function
and a healthy masticatory system [12]. The World Health
Organization's oral health aim, which emphasizes the bare
minimum of 20 teeth needed to maintain a healthy,
naturally functioning dentition without the need for a
prosthesis, is likewise consistent with the SDA philosophy.
The public's contemporary perspective of dentistry is
supported by the SDA concept, which emphasizes
achieving the psychosocial aspects of oral health rather
than just treating the need to replace missing teeth [13].
Nonetheless, there has been much debate over the theory
that tooth loss will lead to less-than-ideal oral function and
comfort[14]. The appearance of the grin may depend on a
few posterior teeth, and tooth loss may also be influenced
by other psychological variables. Although patients are
more likely to desire the prosthetic replacement of front
teeth than posterior teeth, they may also want the repair of
amissingpremolarfor cosmeticreasons[12]. Patients with
shortened dental arches can benefit from a well-
established treatment option called cantilever resin-
bondedfixed dental prosthesis[15].

Even while people now generally accept the idea of a
shortened dental arch, it is still not used by most of the
dental surgeons of Pakistan. Therefore, it's important to
assess the disparity between the dentist's stance on
shortened dental arches and the patient's desire for non-
traditional methods of replacing lost posterior teeth. The
purpose of the study was to evaluate the awareness and
knowledge regarding the concept of shortened dental
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archesamongdental surgeonsin Pakistan.

METHODS

A descriptive cross-sectional survey was conducted
among the dental surgeons of Karachi working in the
private hospital from June 2023 till December 2023. The
study used a convenience sampling strategy to select the
participants. The study did not take dental assistants or
students into account. Based on the tolerable margin of
error(5%), the confidence level(95%), and the total number
of licensed dental practitioners (n=27428), a minimum
required sample size of 276 was determined through open
epi. However, 300 participants in total were included to
increase study power. This study used a self-administered,
structured, consisting of close-ended questions.
questionnaire was given to assess awareness and their
knowledge. The questionnaire included twenty items on
participants' awareness and attitudes concerning
shortened dental arches in addition to demographic data
on gender, age, work experience, etc. The questionnaire
was created by reviewing related research that has been
carried out globally by in 2020. The three-point Likert scale
(very aware, somewhat aware, and not at all aware) was
used to record responses. A five-point Likert scale was
used for other item responses (strongly agree, agree,
disagree, and strongly disagree). The research was
approved ethical review committee of Sir Syed Medical and
Dental College for Girls with Ref. No: sscms/college/
principal(dental)/2023/085. Consent was taken fromall the
participants they were informed regarding the aim and
objective of the study. Further, it was informed that the
information in this research will kept private and utilized
exclusively for study. SPSS version 25.0 was used to
statistically analyze the data. Hence, descriptive statistics
of frequency distribution and percentages were calculated
foreach of the category variables. The Chi-square test was
used to compare the questionnaire item responses by
specialization. A p-value of less than 0.01 was regarded as
statistically significant.

RESULTS

The current study investigated dental surgeons' attitudes
and levels of awareness of shortened dental arches. The
survey was completed by 300 dental surgeons, the majority
of whom 57.3% were male belonging to the age group of
26-30 years. Approximately 75% had less than 10 years of
experience. The study participants' practice and
demographicfactorsweredisplayedintable 1.

Table1: Demographic Details of study Participants

Variables N (%)
Gender
Male 172(57.3%)
Female 128(42.6%)
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Age Almost 31% were unsure about using shortened dental

20-25 82(27%) arches in occlusion with a single standing tooth, patients

26-30 106(35.3%) with periodontal disease and dental decay, which primarily

3040 w2(14%) affects molars 33%, were preferred candidates for

4150 28(16%) shor.te.ned dental arches. Furthermore, 32% of research

50 above 22 07%) participants were unsure if the shortened dental arches

Work Experience caused speech issues and 29% were unaware of the fact

P TRT—. 275 (75%) that the unsupported molars may cause TMJ issues. On the

contrary 31.6% of participants agreed that shortened

MorethaniOvears 5(25%) dental arches offer a good prognosis for periodontal

Designation disease and it can be recommended to 33.3% of patients

General Dentists 266 (88%) who have few options for restorative care as shown in table
Specialist 34(1%) 2.

Table 2: Awarenessand Knowledge of Dental Surgeons Regarding Shortened Dental Arches

Statements

Strongly Agree Agree Not Sure Disagree Strongly Disagree

N(%) N(%) N(%) N(%) N (%)

Can Individuals with One Standing Tooth and Appropriate . o . . o

! Dental Occlusion Apply the Shortened Dental Arches Concept? 45(15.0%) 75(24.6%) 94(81%) 40(15%) 46(15%)
Do the Ten Pairs of Occluding Teeth from The First Incisors to The o o o o o

2 Second Premolars Consist of a Shortened Dental Arches Concept? 42(14%) 92(30.6%) 95(31.6%) 40(13.5%) 81(10.3%)

The Shortened Dental Arches Concept can be Recommended
3 to Patients Who Have Periodontal Disease or Caries, Which Mostly 41(13.6%) 92(30.6%) 100(33%) 41(13.6%) 26(8.6%)
Impact the Molar Dentition

For Patients with an Overall Favorable Periodontal Prognosis, o o o o o

4 The Shortened Dental Arches Concept may be Considered 37(12.3%) 95(31.6%) 94(81.3%) 84(1.3%) 40(13%)
The Shortened Dental Arches Concept Can Be Suggested to N . o o o

5 Patients Who Have Few Options for Restorative Care 44(14.6%) 100(33.3%) | 85(28.3%) 40(13.3%) 31(10.3%)

5 There are no Strict Criteria for.usmg t‘he Shortened 35(11.6%) 57(19%) 90(30%) 47(15.6%) 71(23.6%)

Dental Arches Idea with Patients

For a Patient, An Intact Dental Arch Spanning from The First Incisors o o o o N

7 to The Second Premolars Is Aesthetically Acceptable 38(12.6%) 13(37.6%) 82(27.3%) 87012.3%) 30(10%)

8 Adequate Oral Function Requires 10 or More Occluding Pairs of Teeth 47(15.6%) 104(34.6%) | 85(28.3%) 35(11.6%) 29(9.6%)
For elderly patients, the main goal of treatment planning should be o o o o o

9 to preserve the anterior and premolar sections of the dental arches 40(13.3%) 102(34%) 86(28.6%) 87(12.3%) 35(11.6%)
Shortened dental arches do not worsen periodontitis o o o o o

10 in people with poor margins of margin bone. 37(12.3%) 82(27.3%) 95(31.6%) 51(17%) 35(11.6%)
Shortened dental arches prevent the loss of occlusion 5 o 5 5

n in the vertical dimensions. 41(13.6%) 92(30.6%) 88(29.3%) 42(14) 37(12.3%)

12 Shortened dental arches do not cause complications with the TMJ 48(16%) 98(32.6%) 87(29%) 35(11.6%) 32(10.6%)

13 Shortened dental arches do not result in issues with speaking. 48(16%) 93(31%) 96(32%) 29(9.6%) 34(1.1%)
Shortened dental arches enable people to keep their original teeth o o o o o

14 over extended periods. 51(17%) 98(32.6%) 81(27%) 35(11.6%) 35(11.6%)

15 Shortened dental arches lower the possibility of overtreatment. 56(18.6%) 95(31.6%) 86(28.6%) 31(10.3%) 32(10.6%)

16 Those Individuals who have a shortened dental arch 37(12.3%) 93(31%) 100(33.3%) | 38(12.6%) 32(10.6%)

17 Individuals who do not have molar support develop TMJ problems. 44(14.6%) 68(22.6%) 86(28.6%) | 62(20.6%) 40(13.3%)
Patients who have a self-esteem deficit are o ° o o °

18 content with how their teeth seem. 49(16.3%) 90(30%) 92(30.6%) 38(12.6%) 31(10.3%)
Patients with shortened dental arches report feeling o 5 ° o °

19 comfortable in their mouths. 53(17.6%) 83(27.6%) | 104(34.6%) | 28(9.6%) 32(10.6%)

Specialists generally agreed more with the concept of shortened dental arches than general dentists when it came to ten
pairs of occlusive teeth, this idea was being suggested to patients with periodontal disease and caries, hence the overall
favorable prognosis for periodontal disease in cases where patient options were limited and aesthetic acceptability was one
of the factors. Examining the responses from specialists and general dentists, a comparable difference was found(p<0.05).
Hence, shortened dental arches does not aggravate periodontitis specifically in those cases where the levels of marginal
bone were low, lack of TMJ issues, and the applicability of these findings was more frequently reached by specialists than by
general dentists(p<0.05)as shownintable 3.
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Table 3: Awarenessand Knowledge of General Dentistsand Specialists Regarding Shortened Dental Arches
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S. General Dentists (%) Specialists (%) p-
No. Strongly Agree  Agree  Not Agree Disagree Strongly Disagree Strongly Agree Agree Not Agree Disagree Strongly Disagree Value
1 12.70 25.80 32.20 13.10 16.20 22 19.30 27.50 15.60 15.60 0.136
2 10.80 31.50 33.40 13.10 11.10 24.80 25.70 24.80 12.80 11.90 0.008*
3 9.60 32.50 36.60 12.40 8.90 25.70 24.80 28.40 12.80 8.30 0.001*
4 9.90 32.50 33.10 10.80 12.70 21.10 26.60 26.60 11.90 13.80 0.034*
5 11.50 36.60 28.90 13.10 9.90 22.90 25.70 25.70 14.70 1 0.029*
6 10.80 19.40 30.60 15.60 23.60 11.90 18.30 29.40 15.60 24.80 0.994
7 9.60 38.50 30.30 11.50 10.20 22 33.90 20.20 15.60 8.30 0.005*
8 14 35.40 29.30 11.50 9.90 20.20 33 25.70 12.80 8.30 0.587
9 11.10 35.40 29.30 11.70 12.40 19.30 30.30 27.50 13.70 9.20 0.221
10 11.40 22.80 33.80 18 12.90 16.10 32.80 26.60 15.10 11.40 0.020
n 12.40 29.60 28.40 16.60 12.90 12 30.80 31.20 12.50 11.50 0.056
12 16.60 30.60 31 9.20 12.60 15.70 34.30 27.60 15.10 9.30 0.046*
13 13.30 32.60 31 10.50 12.60 18.30 31.70 31.20 9.40 9.40 0.067
14 17.70 29 31.90 8.90 13.10 18.70 37.90 23.40 13.50 10.40 0.207
15 19 27.30 32.90 9.10 1.70 18.80 35.90 23.90 11.50 9.90 0.176
16 1.40 27.10 34.80 14.60 12.10 16.60 33.40 32.30 8.80 8.90 0.034*
17 11.60 26.50 27.60 18.70 15.60 18.70 18.80 27.10 23.90 11.50 0.931
18 12.10 29.40 35.50 11.30 1.70 19.80 30.70 28.10 13 8.30 0.156
19 17.30 24.20 38.90 7.40 12.10 17.70 31.30 29.70 13 8.30 0.876

*p-value consideredsignificant

DISCUSSION

The study presents unique data regarding awareness and
knowledge of shortened dental arches among general
dentists and specialists in Karachi, Pakistan. Studies
indicate a significant lack of awareness and knowledge
about shortened dental arches among dental surgeons in
variousregions[16]. One of the Indian studies conducted by
Agrawal N. revealed that although few dentists practiced
shortened dental arches, the majority of dentists had a
positive opinion of the concept despite not being familiar
with it. Raising awareness of shortened dental arches
should be emphasized among dental surgeons [17].
Specialists had a positive attitude but concerns about
management outcomes were always an issue [18]. The
results of the study revealed that most of the dental
surgeons were unsure regarding the concept of shortened
dental arches. Further, the results of the study revealed
that the specialists were more aware of the idea of
shortened dental arches which was similar to a study
conducted in Jordan by Abu-Awwad M et al., in 2019 [1].
Results fromastudy conducted by Walter MH et al., showed
that dentists with master's degrees applied the concept of
shortened dental arches more frequently than dentists
with bachelor's degrees [18]. However, compared to
general dentists, specialists had much more knowledge
regardingshortened dentalarches. Theresults of the study
were consistent with the previously cited studies
according to which shortened dental arches were
preferred for the provision of conservative treatment [19,
20]. These findings were consistent with those of these

studies for older individuals who have sufficient adaptive
capacity, the standard shortened dental arches consisting
of four occlusal units, often premolars satisfy their needs
[21]. Research shows that individuals with shortened
dental arches have a better prognosis for the remaining
teeth, less expensive treatment, preservation of oral
tissues, good occlusal stability, and easier maintenance of
oral hygiene [22]. The main limitation of this study design
was the small sample size which limits the study's findings'
generalizability. It was noted that the study's results were
generally consistent with those of other research which
were conducted in different parts of the world belonging to
similar nature but the intensity of the responses differed
because of different mindsets regarding the concept of
shortened dental arches. All of these findings emphasize
the fact that all dental surgeons should have further
education and training regarding the idea of shortened
dentalarches.

CONCLUSIONS

There was a lack of understanding and attitude among
dental surgeonsregarding the concept of shortened dental
arches. Shortened dental arches provide a practical
approach to dental care that was especially helpful for low-
income and older patients since they preserve posterior
tooth function without requiring complete arch
restoration. By identifying educational gaps, guiding
targeted training programs, and improving clinical
decision-making, it was possible to improve patient

Copyrigm © 2024. PJHS, Published by Crosslinks International Publishers PJHS VOL. 5 Issue. 8 Aug 2024
30 BY This work is licensed under a Creative Commons Attribution 4.0 International License.




Awareness of Shortened Dental Arches

outcomes and make more effective use of available
resources by having a better understanding of the existing
level of awarenessand expertise among dental surgeons.
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Sepsis during pregnancy is a severe condition associated with significant maternal and fetal
morbidity and mortality. It necessitates early identificationandintervention to mitigate adverse
outcomes. Objective: The study was aimed to evaluate and compare feto-maternal outcomesin
pregnant patients with sepsis versus those without sepsis. Methods: This comparative cross-
sectional study was conducted at Social Security Teaching Hospital, Lahore, from July 2023 to
January 2024. Atotal of 240 pregnant women wereincluded, with 120 diagnosed with sepsisand
120 without sepsis (control group). Obstetrically modified gSOFA and SOFA scores, were used
for sepsis diagnosis. Data on vital signs, laboratory investigations, and fetal monitoring were
collectedandanalyzed using SPSSversion 24.0. Multivariate analysis was employed to adjust for
potential confounders, and p-values of < 0.05 were considered statistically significant. Results:
The sepsis group exhibited significantly worse outcomes compared to the control group. The
mean age was 27.8 + 9.4 years, and mean Body mass index (BMI) was 25.3 + 5.6. Maternal
outcomes included 8.3 % oligohydramnios, 46.67% cesarean sections for non-reassuring fetal
profiles, and 15 % preterm premature rupture of membranes. Maternal Intensive Care Unit ICU
admission was necessary for 8.3% of patients, with a maternal mortality rate of 1.67%. Fetal
outcomes included 5% intrauterine fetal growth restriction, 28.33% small for gestational age,
3.3% stillbirth, and 53.33% neonatal ICU admissions. Conclusions: Sepsis in pregnancy
significantly increases the risk of adverse feto-maternal outcomes, including preterm birth,
fetal distress, intrauterine growth restriction, and neonatal complications. Early detection and
aggressive managementare crucial toimproving outcomes.

INTRODUCTION

Renal Failure (ARF), and Disseminated Intravascular

Sepsis during pregnancy is a serious condition that can
lead to significant maternal and fetal morbidity and
mortality. It is the third leading cause of maternal death
worldwide and treated as medical emergency [1]. The
physical changes that occur during pregnancy could hide
the symptoms of sepsis; thus, making it hard to diagnose.
The main factors that cause sepsis at this stage include;
dengue fever at 24.3%, while 14.4% have hepatitis E,
another 12.2% suffer from Urinary Tract Infections (UTIs)
[2]. Sepsisincreases risks for multiple organ dysfunctions
like Acute Respiratory Distress Syndrome (ARDS), Acute

Coagulation (DIC) among pregnant women. This condition
can also lead to preeclampsia and eclampsia thus
worsening the overall health conditions of expectant
mothers [3]. Diagnosis of sepsis in pregnant women is
complicated by the physiological changes of pregnancy
that can obscure typical sepsis indicators. The adaptation
of the Sepsis-3 criteria to the obstetric population is still
under debate. Keyindicatorsinclude maternal tachycardia,
fever, elevated white blood cell count, and hypotension,
though these signs must be interpreted cautiously in the
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context of pregnancy [4]. Maternal sepsis is associated
with an almost threefold risk of preterm delivery leading to
complications for the newborn, including respiratory
distress and developmental challenges. Studies have also
shown a six- to eightfold increased risk of perinatal
mortality in pregnancies complicated by maternal sepsis
[5]. Maternal sepsis can affect placental function, leading
to fetal growth restriction and babies born small for their
gestational age [6]. Sepsis-related complications may
necessitate cesarean delivery due to non-reassuring fetal
status or intolerance of labor. Surgical delivery can have
implications for both motherand baby. The combination of
prematurity, low birth weight and potential neonatal sepsis
contributes to this increased risk. Studies indicate
neonatal mortality rates can be ashighas 43.8% in cases of
severe maternal sepsis [7]. Signs show that surviving
infants may exhibit long-term neurodevelopmental
problems following maternal sepsis. These could be among
other things; -mental retardation, muscle weakness or
even conduct issues. The causes are usually several hence
assumed to be caused by, the baby's brain being infected
directly and causing inflammation or even delivery before
term [8]. The timing and mode of delivery in septic
pregnancies are critical decisions influenced by
gestationalage, maternal condition, and fetal well-being. In
cases of severe sepsis or septic shock, early delivery may
be necessary to improve maternal outcomes, even if it
results in preterm birth. The mode of delivery should be
individualized, with cesarean delivery considered in cases
of maternal instability or fetal distress [9]. Prompt
administration of broad-spectrum antibiotics is critical in
the management of sepsis in pregnancy. Empirical
antibiotictherapy should beinitiated within the first hour of
recognition of sepsis, followed by adjustment based on
culture results. Commonly used antibiotics include
ceftriaxone, ampicillin, and metronidazole, tailored to
cover common pathogens like Group B Streptococcus,
Escherichia coli, and anaerobes. Intensive supportive care
is essential for managing sepsis in pregnant women [10].
This includes fluid resuscitation, vasopressors for
hemodynamic support, and oxygen therapy to maintain
adequate oxygenation). Early involvement of a
multidisciplinary team, including obstetricians,
intensivists, and neonatologists, is crucial for optimal
outcomes. Although there have been many studies on
sepsis among overall populations, research focused on
pregnancy is scanty when considering mother's and baby's
fate as well as childbirth. There is insufficiently detailed
data in literature about how the beginning of sepsis at
different times during gestation can lead to different
results, and how severe sepsis could be delivered[11]. Very
little research has been conducted on preventive sepsis
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strategiesin pregnancy. Itisimportant to have studies that
concentrate onthe detection of threats as well as methods
of prevention like immunization, preventive antibiotics and
community based programs. Ethnic and economic factors'
role in the rate and consequences of sepsis during
pregnancyisstillnotclear[12].

The study was aimed to assess the impact of maternal
sepsis on fetal health and development, as well as to
determine the prevalence of adverse fetal outcomes
associated with maternal sepsis. Additionally, the study
seeks to identify potential risk factors that contribute to
poor fetal outcomesin pregnancies complicated by sepsis.
This research will provide valuable insights into the
consequences of sepsis during pregnancy and help inform
strategies for early detection, intervention, and
management to improve both maternal and fetal
outcomes.

METHODS

This was a comparative cross-sectional analysis
conducted at Social Security Teaching Hospital, Lahore,
from July 2023 to January 2024, following approval from
the ethical review committee (Ref: 07/23). The primary
objective was to evaluate and compare feto-maternal
outcomesin pregnant patients diagnosed with sepsis from
those without sepsis.

The sample size was determined using the following
formulaforcomparingtwo proportions:

= (Zepo + Zp)* x [p1(1 = p1) + p2(1 — p2)]
(pl —p2)?

. Where:

. n=required sample size foreach group

«  Z,= Z value (the critical value) corresponding to a
significancelevel of 0.05(1.96 foratwo-tailed test)

o ZPB=Zvaluecorrespondingtoapowerof80 %(0.84)

. pl= expected proportion in the sepsis group (e.g.,
prevalence of sepsis-related outcomes)

. p2=expectedproportioninthe controlgroup

. pl-p2=expected effect size or difference betweenthe
twogroups

Assuming a prevalence of sepsis of 10% in the target
population and an anticipated effect size (p1-p2p_T1-p _
2p1- p2) of 0.2 for key maternal and fetal outcomes, the
formula was applied to calculate the required sample size.
The calculations were performed using standard statistical
software, resulting in a need for 120 patientsin each group
to ensure adequate power. A multistage sampling
technique was employed to select participants. Initially, all
pregnant women (either singleton or multiple gestations)
admitted to the Department of Obstetrics and Gynecology
during the study period were screened for eligibility based
on predefined inclusion and exclusion criteria. The sepsis
group was composed of patients diagnosed with sepsis
based on obstetrically modified quick Sequential Organ
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Failure Assessment (qSOFA) and Sequential Organ Failure
Assessment (SOFA) scores, validated for use in the target
population. The control group included pregnant women
without any sepsis diagnosis, matched by age, parity, and
gestational age. This approach ensured that the control
group was comparable to the sepsis group in terms of key
baseline characteristics, reducing potential confounding
factors. The sample size was calculated 240 participants,
with 120 patients in each group. A power analysis was
conducted to detect significant differences in maternal
and fetal outcomes between groups, with a 95%
confidence interval and 80% power. A multistage sampling
technique was employed. Participants included in the
sepsis group were those diagnosed with sepsis during
pregnancy, confirmed by obstetrically modified gSOFA and
SOFA scores, and laboratory investigations. Exclusion
criteria for both groups included pre-existing medical
conditions known to affect fetal outcomes (e.q.,
hypertension, diabetes mellitus), gestational trophoblastic
diseases, other rare pregnancy complications unrelated to
sepsis, elective termination of pregnancy, or intrauterine
fetal demise before the diagnosis of sepsis. Informed
consent was obtained from all willing participants before
enrollment. Baseline demographics, including age,
gestational age, parity, medical history, and obstetric
history, were recorded. Clinical parameters, including vital
signs, complete blood count, blood culture results, and
fetal monitoring data such as fetal heart rate, were
documented for both groups. The obstetrically modified
gSOFA and SOFA scores were used to diagnose sepsis,
incorporating specific parameters adjusted for pregnancy.
These scores have been validated in the target population
through aprior pilot study to ensure accuracy andreliability
in this cohort. Primary outcomes included fetal growth
restriction, oligohydramnios, hypertensive disorders of
pregnancy, cesarean delivery for non-reassuring fetal
status or labor intolerance, infants born small for
gestational age, and stillbirth. Secondary outcomes
encompassed individual components of placental
dysfunction, as well as other maternal and neonatal
complications. To address potential confounders,
multivariate analysis techniques were applied, adjusting
for variables such as maternal age, parity, pre-existing
medical conditions, and gestational age at diagnosis. Data
were entered and analyzed using SPSS version 24.0.
Descriptive statistics, including means, standard
deviations, and percentages, were calculated. Inferential
statistics, including chi-square tests, t-tests, and
multivariate logistic regression, were used to assess
associations between sepsis and maternal and fetal
outcomes, comparing the sepsis group with the control
group. p-values of <0.05 were considered statistically
significant.
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RESULTS

In this cross-sectional study, 240 pregnant patients were
evaluated, with 120 diagnosed with sepsis (sepsis group)
and 120 without sepsis (control group) to measure and
compare maternal and fetal outcomes. The clinical
parameters, including vital signs, laboratory
investigations, and fetal monitoring data, were thoroughly
documented and analyzed. The mean age of the
participantsin the sepsis group was 27.8 + 9.4 years, while
in the control group, it was 28.1+ 8.9 years (p = 0.71). The
mean Body Mass Index (BMI) was 25.3 + 5.6 in the sepsis
group and 24.8 + 5.4 in the control group (p = 0.43). The
mean gestational age at presentation was 33.2 + 4.2 weeks
inthe sepsisgroupand 34.1+ 3.8 weeksinthe controlgroup
(p=0.12)(Table1).

Table 1: Characteristics of Study Population

Variables Sepsis Group ControlGroup p-

(n=120) (n=120) value

Age (Mean + SD)(Years) 27.8+9.42 28.1+8.9 0.7

BMI 5.3+5.6 24.8+5.4 0.43
GESta}'rj’Q:r']/igseDa)t(\';,':esfsn)tat'o” 332+42 | 341+38 | 012
Gestational Diabetes 18(15%) 10(8.3%) 0.09
Pregnancy-Induced Hypertension 24(20%) 16(13.3%) 0.13

The average heart rate in the sepsis group was 105 + 15
beats per minute, the mean systolic blood pressure was 112
+ 10 mmHg, and the average temperature was 38.5°C +
0.8°C. Inthe control group, the average heart rate was 80 +
10 beats per minute, the mean systolic blood pressure was
120 + 8 mmHg, and the average temperature was 36.8°C +
0.5°C. Laboratory investigations revealed that the mean
white blood cell count was significantly elevated in the
sepsis group at 15,000 + 5,000/mm?® compared to 8,000 *
3,000/mm?® in the control group (p < 0.01). Hemoglobin
levels were slightly lowerin the sepsis group(10.5+1.2 g/dL)
compared to the control group (11.8 + 1.0 g/dL) (p = 0.02).
Positive blood cultures were found in 30 % (n = 36) of the
sepsis group, while no positive cultures were observed in
the control group. Elevated C-reactive Protein (CRP)levels
were observedin 65 %(n=78)of the sepsis group compared
to 10 % (n=12)in the control group (p < 0.01). Abnormal fetal
heart rate patterns were observed in 45% (n = 54) of the
sepsis group, compared to 12% (n =14)in the control group
(p <0.01). Reduced fetal movements were reported in 25 %
(n =30) of the sepsis group, compared to 5% (n =6)in the
controlgroup(p<0.01)(Table 2).
Table 2: Baseline Characteristicsand Clinical Parameters
Sepsis Group  Control Group

Parameter Mean+SD/ Mean+SD/ v:l;e

n(%) n(%)
Age (years) 27.8 +9.42 28.1+8.9 0.7
BMI 5.3 £5.63 24.8 +5.4 0.43
Gestational (lvegeaktslj’resentation 32 4422 341 +3.8 0.12
Heart Rate (bpm) 105 +15 80 10 <0.01
Systolic Blood Pressure (mmHg) N2 £10 120 +8 <0.01
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Temperature (°C) 38.5+0.8 36.8+0.5 <0.01
WBC Count (x10*/mm?®) 15,000 +5,000( 8,000+3,000 | <0.01
Hemoglobin (g/dL) 10.5+1.2 1.8+1.0 0.02
Positive Blood Culture 36(30%) 0(0%) N/A
Elevated CRP 78(65%) 12(10%) <0.01
Abnormal Fetal Heart Rate 54 (45%) 14(12%) <0.01
Reduced Fetal Movements 30(25%) 6(5%) <0.01

Among maternal outcomes, 8.3% (n = 10) in the sepsis
group experienced oligohydramnios compared to 3.3%(n =
4)in the control group (p = 0.07). Cesarean sections due to
non-reassuring fetal profiles were more common in the
sepsis group (46.67%, n = 56) compared to the control
group(28.33%, n=34)(p=0.01). Preterm premature rupture
of membranesoccurredin15%(n=18)of casesinthe sepsis
group compared to 8.3% (n =10) in the control group (p =
0.11). Intra-amniotic infections were reported in 11.67% (n =
14) of patients in the sepsis group, while none were
observed in the control group (p<0.01). Additionally,
postpartum hemorrhage was more common in the sepsis
group(35%, n=42)compared to the control group(13.3%. n
=16)(p < 0.01), and postpartum infections occurred in 3.3%
(n=4)of patients in the sepsis group compared to none in
the control group (p=0.04). Maternal ICU admission at
delivery was necessary for 8.3% (n = 10) of patients in the
sepsis group compared to 1.67% (n=2)in the control group
(p=0.02), and maternal mortality was reported in 1.67%(n =
2)of cases in the sepsis group, with no cases in the control
group(p=0.15). Significant differences in maternal and fetal
outcomes were observed between the two groups (Table
3).

Table 3: Maternaland Fetal Outcomesin Sepsis During Pregnancy

Sepsis Group ControlGroup p-

VELIEELD (n=120)  (n=120) value
Maternal Outcomes
Oligohydramnios 10(8.3%) 4(3.3%) 0.07
Non-Reasouring Fetal Profie | 5848.67%) | 34(28.33%) | 001
Preterm Fremature Rupture 18(15%) 10(83%) | om
Intra-Amniotic Infections 14(1.67%) 0(0%) <0.01
Postpartum Hemorrhage 42(35%) 16(13.3%) <0.01
Postpartum Infections 4(3.3%) 0(0%) 0.04
Maternal ICU Admission at Delivery 10(8.3%) 2(1.67%) 0.02
Maternal Mortality 2(1.67%) 0(0%) 0.15
Fetal Outcomes
Intrauterine Fetal Growth Restriction 6(5%) 2(1.67%) 0.14
Small for Gestational Age 34(28.33%) | 20(16.67%) 0.04
Stillbirth 4(3.3%) 2(1.67%) 0.41
Preterm Birth
<34 Weeks 32(26.67%) | 20(16.67%) 0.02
34-37 Weeks 22(18.33%) 10(8.3%) 0.05
Neonatal ICU Admissions 64(53.33%) | 32(26.67%) | <0.01
5 Min Apgar Score <7 18(15%) 10(8.3%) 0.12
Fetal Mortality 4(3.3%) 2(1.67%) 0.41
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Intrauterine fetal growth restriction was observed in 5% (n
=B6)of casesinthe sepsis group comparedto 1.67%(n=2)in
the controlgroup(p=0.14). Infants small for gestational age
were more common in the sepsis group (28.33%, n = 34)
compared to the control group (16.67%, n = 20) (p = 0.04).
The stillbirth rate was 3.3% (n = 4) in the sepsis group and
1.67% (n = 2) in the control group (p = 0.41). Preterm birth
occurred more frequently in the sepsis group, with 26.67%
(n = 32) before 34 weeks (p = 0.02) and 18.33% (n = 22)
between 34 and 37 weeks(p=0.05), comparedto16.67%(n=
20) and 8.3% (n = 10) in the control group, respectively.
Neonatal ICU admissions were required for 53.33% (n = 64)
of newborns in the sepsis group compared to 26.67% (n =
32)in the control group (p < 0.01) and 15% (n = 18) had a 5-
minute Appearance, Pulse, Grimace, Activity, and
Respiration(APGAR)score of lessthan 7inthe sepsis group
compared to 8.3% (n =10) in the control group (p = 0.12).
Fetal mortality was 3.3% (n = 4) in the sepsis group and
1.67%(n=2)inthe controlgroup(p=0.41)(Table 4).

Table 4: Organ System Involvement and Severity of Infection

Variables Sepsis Group (n =120)

Organ System Involved

Kidney 52(43.33%)

Pulmonary 46(38.33%)
Gastrointestinal 10(8.3%)
Genital tract 14(1.67%)
CNS 4(3.3%)

Severity of Infection

Antepartum ICU Admission 14(1.67%)

qSOFA Score > 2 38(31.67%)
Gestational Age at Sepsis
0-24 Weeks 54(45%)
>24 Weeks 66(55%)

These findings highlight the significant maternal and fetal
risks associated with sepsis during pregnancy and
emphasize the importance of monitoring clinical
parameters and comparing outcomes with those of non-
septic pregnancies to better understand the impact of
sepsis.

DISCUSSION

Severe immunological reaction to an infection that causes
systemic inflammation throughout the body is a major
health risk known as sepsis. This illness is frequently
referred to as aninfection-induced systemic inflammatory
response syndrome (SIRS) [13]. Pneumonia is the most
common infection in pregnant women that precedes
sepsis, with diseases of the reproductive system comingin
close second. Lung inflammation incidents seem to be
more common during childbirth, but infections related to
vaginal delivery or medical treatments frequently become
more apparent in the postoperative period [14]. Septic
shock usually develops from Streptococcus species
infections more quickly than from infections caused by
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other bacteria[15]. Thus, in order to reduce sepsis-related
maternal mortality, it is critical to quickly diagnose and
treat group A streptococcal infection. Particularly after
giving birth, postpartum individuals show a noticeably
higher risk of contracting these diseases than do non-
pregnant individuals [16, 17]. The study elucidates the
significant impact of sepsis on both maternal and fetal
outcomes in pregnancy, with multiple organ systems being
affected, high severity of infection, and critical timing of
onset. The study further demonstrates significant
maternal outcomes associated with sepsis.
Oligohydramnios was observed in 8.3% of cases, and
cesarean sections due to non-reassuring fetal profiles
were performed in 46.67% of patients. Preterm premature
rupture of membranes occurred in 15% of cases, intra-
amniotic infections in 11.67%, post-partum hemorrhage in
35%, and post-partum infections in 3.3%. Additionally,
8.3% of patients required maternal ICU admission at
delivery, and maternal mortality was reported in 1.67% of
cases. In 12% of obstetric patients, sepsis results in
respiratory failure that necessitates intubation [18]. 17
Pregnancy-related complications associated with this
infection include atrial fibrillation, pneumothorax, and
pericardial tamponade (4%) [19]. These findings
underscore the severeimpact of sepsis on maternal health,
leading to complications that necessitate advanced
medical interventions and increase the risk of mortality
[20]. Fetal outcomes are equally concerning, with
intrauterine fetal growth restriction observed in 5% of
cases, and 28.33% of newborns being small for gestational
age. The stillbirth rate was 3.3%, and preterm birth
occurredin 26.67% of cases before 34 weeksandin 18.33%
between 34 and 37 weeks. Neonatal ICU admissions were
required for 53.33% of newborns, and 15% had a 5-minute
APGARscore oflessthan7. Fetalmortality was 3.3%. These
statistics indicate a high burden of adverse fetal outcomes
in pregnancies complicated by sepsis, highlighting the
need for vigilant prenatal care and early intervention to
mitigate risks and consistent with the findings of previous
work [21]. These perinatal correlates with the findings of
another study that stated 11.9% small for gestational age
births, 5.1% cases of preterm premature rupture of
membranes, 33.9% cesarean deliveriesand 23.7% cases of
post-partumhemorrhages dueto sepsisin pregnancy[22].
The dysregulated host response to maternal infection
during sepsis significantly impacts placental development
and function, resulting in poor perinatal outcomes. In case
a pregnant woman gets sepsis, this results from a broken
mechanism of the body that fights immunity against
attacks and leads to SIRS. The volatility of inflammatory
cytokineslike TNF-alpha, IL-1, and IL-6 during sepsis might
cause inflammation in the placenta. Sepsis also causes
malfunctioning endothelial cells and abnormal blood
clotting thus interfering with normal blood flow within the
placental blood vessels [23]. When inflammation and
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reduced blood circulation are combined, placental hypoxia
and oxidative stress can occur, which further damage its
tissues and impair its functionality, thus leading to adverse
fetal outcomes. The results of this paper could support the
development of local-driven clinical guidelines on the
management of sepsis in pregnancy which can help
healthcare policymakers formulate policies aimed at
minimizing the occurrence as well as enhancing
management of sepsis in pregnancy [24]. Current
knowledge and practice gaps were identified in the study,
thus creating more scope for researching innovative
diagnostictools as wellas management techniques on how
to treat sepsis during pregnancies. Differences in the
management of sepsis and pregnancy care can introduce
variability that affects outcomes.

CONCLUSIONS

This study underscores the severity of sepsis as a
significantrisk factor foradverse fetal outcomes, including
preterm birth, fetal distress, intrauterine growth
restriction, and neonatal complications. These findings
emphasize the importance of early recognitionand prompt
management of sepsis in pregnant women to mitigate the
potentialadverse effects on fetal well-being.
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Cardiovascular-related events were a significant problem in patients receiving dialysis. These
patients were at a higher risk due to the complex interplay of factors such as hypertension,
anemia, and other comorbid conditions. Objective: To find the cardiovascular events and
related factors in routine hemodialysis patients with Chronic Kidney Disease (CKD) at a tertiary
care hospital in Pakistan. Methods: This Cross-sectional retrospective study conducted in
routine dialysis patients in a tertiary care hospital, from October 2022 to December 2023.
Patients that experienced cardiovascular events were included in the study, with those not
experiencing any cardiovascular event were excluded from the research. Informed consent was
taken from patients to collect the data. Results: The study included 255 dialysis patients(mean
age 60.5years £10.2), with 128 males(50.1%)and 127 females(49.8 %). Heart failure was the most
common cardiovascular event, followed by pleural effusion, while sudden cardiac death was one
of the least frequent but significant. Hypertension and anemia were the major risk factors for
cardiovascular events in end-stage renal disease, with thyroid function issues being the least
associated. Conclusions: Managing CKD and cardiovascular risks in Peritoneal Dialysis (PD)and
Hemodialysis (HD) patients requires strict control of blood pressure, lipids, and glucose, and
carefulmonitoring of volume status. Lifestyle changes and advancements in dialysis equipment
show promise, but more research is needed to optimize treatment and improve outcomes.
Clinicians can reduce cardiovascular risk and enhance life expectancy and quality of life by
addressingthese factors.

INTRODUCTION

Cardiovascular-related events are a significant problem in
the group of patients receiving dialysis; they remain a
major cause of morbidity and mortality higher than ratesin
other patients. Therefore, yet again, dialysis will put the
cardiac patient at high risk of experiencing Major Adverse
Cardiovascular Events (MACE) that encompasses
Myocardial Infarction (Ml), Stroke, Sudden Cardiac Death
(SCD), pericarditis, as well as pleural effusion. Such factors
exposed the patients to a lower immune system strength
that has several relations to CKD and processes of dialysis
[1]. In addition to traditional cardiovascular risks occurring
in all inhabitants of developed countries, such as
hypertension, elevated level of LDL-cholesterol and
reduced level of HDL-cholesterol, diabetes mellitus,
patients on dialysis have a set of complications that arise

with end-stage CKD. Such include mineral bone disorder
characterized by disorders in calcium, phosphorus,
parathyroid hormone, which results to vascular
calcification and increased arterial stiffness [2]. Anemia
which is frequently reported among CKD patients due to
decreaseinerythropoietin causesincreasedloadingonthe
cardiovascular system by providing less oxygen to the
tissues and organs[3]. The global CVD prevalence remains
a cause of significant morbidity and mortality; for CKD
patients, risks are somehow magnified. Thus, CKD patients
who are onroutine HD are at a more vulnerable position for
cardiovascular event occurrence due to modifications of
traditional and non-traditional risk factors. There isa clear
association between CKD and CVD; the progression of CKD
is known to substantially raise the risk for cardiovascular
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events. This is especially true in Low-and Middle-Income
Countries (LMICs) like Pakistan because the health sector
is fraught with many problems, such as poor availability of
home care resources and testing techniques and
subsequent restrictive therapeutic options [4].
Hemodialysis, one of the common treatments for CKD
patients unfortunately, does not reduce the chances of
having cardiovascular complications. Instead, it can bring
extra factors that can worsen the cardiovascular morbidity
and mortality rates among patients with diabetes [5].
Emphasis has been attributed to factors like; fluid
overload, electrolyte imbalance, inflammation, oxidative
stress, and use of anticoaqulants as part of the dialysis
procedure. Moreover, chronic, regular, and often severe
risk factors such as hypertension, diabetes, dyslipidemia,
smoking, which prevail in the general population, are
worsened and more difficult to be controlled in patients
with CKD, which aggravates the risk [6]. Regarding the
epidemiology of CKD and Cardiovascular Disease (CVD) in
Pakistan, many factors make itadifferentarenaaltogether.
A growing number of patients with CKD as a result of
diabetes, hypertension, and late diagnosis, along with the
high rate of CVD, indicate the need to direct research and
interventions toward these issues more than ever before
[7]. However, literature describing the cardiovascular
diseaserisks for PakistaniCKDHD patientsis scarce, which
restricts the ability of healthcare personnel to proactively
formulate optimal CKD risk mitigation strategies. Further,
advancement in dialysis which comprises of Dialysis
membranes, dialysate solution, and approach towards
intradialytic hypotension modulation may decrease the
cardiovascular load and improve the condition of the
patients [8]. Close cooperation with team members from
the departments of nephrology, cardiology, endocrinology,
and other faculty as well as the allied health team is
imperative to ensure that management strategies that
address cardiovascular risks in dialysis patients are part of
the patients'individualized care plans[9]. Altogether, the
interdependent impacts of CKD elements, conventional
cardiovascular dangers and shrewd complexities of
dialysis considerably raise the rates of essential coronary
episode in dialysis patients. Approaching these issues
holistically and continuously working to advance the
science and practice of clinical care, clinicians can beginto
aspire to alleviate the immense toll that cardiovascular
disease imposes and enhance the lives of the people
managing the challenges of CKDand dialysis[10].

The main objective of the study was to find the
cardiovascular events and related factors in routine
hemodialysis patients with CKD at atertiary care hospitalin
Pakistan.

METHODS

This retrospective study was conducted in routine dialysis
patients in a tertiary care hospital, from October 2022 to
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December 2023. Permission for the project was granted by
the ethical review committee of Islamabad Medical and
Dental College, Islamabad, Pakistan (ref no. 40/IMDC/IRB-
2023). Patients that experienced cardiovascular events
wereincludedin the study, with those not experiencing any
cardiovascular event were excluded from the research.
Informed consent was taken from patients to collect the
data. Demographic information including age, sex,
ethnicity, and any comorbid conditions that may impact
cardiovascular risk were noted. A sample size of 255 with a
95% confidence level and a 5% margin of error were
calculated using the WHO sample size methodology.
Patients diagnosed with chronic kidney disease (CKD) and
undergoing hemodialysis were included in the study. A
retrospective study design was chosen, where data from
patients' hospitalizations was analyzed to determine
whether they had experienced any cardiovascular events
and to identify any existing risk factors that might
predispose them to such events. Patients who were not
diagnosed with chronic kidney disease or were not on
hemodialysis were excluded from the study. Data was
analyzed using SPSSversion29.0.

RESULTS

The study included 255 patients undergoing dialysis
treatment at a tertiary care hospital. The mean age of the
patients was 60.5 +10.2 years. Cardiovascular events were
prevalent among routine hemodialysis patients, with heart
failure being the most common, affecting 37% of the
patients(n=94). Myocardial infarction occurred in 22% (n=
56), while arrhythmias were observed in 26% (n =67) of the
patients. Stroke was the least frequent cardiovascular
event, affecting 15% (n = 38) of the study population(Table
1).

Table1: Prevalence of Cardiovascular Events

Cardiovascular Events Number of Patients N (%)

Myocardial Infarction (MI) 56(22%)
Stroke 38(15%)

Heart Failure 94(37%)
Arrhythmias 67(26%)

Interms of risk factors attributed to cardiovascular events,
hypertension was the most common risk factor presentin
78% of the cases(n=199), followed by anemia, being present
in 62% of the cases (n=158). Dyslipidemia was the least
common risk factor present in patients, as a mere total of
43% hadthe disease(Table 2).

Table 2: Risk Factors Associated with Cardiovascular Events

Risk Factors Pa':i:Ttl;eho(f% ) Significance V:;:le
Hypertension 199(78%) - -
Diabetes Mellitus 138 (54%) Significant with Ml <0.01
Dyslipidemia 110(43%) Significant with Stroke <0.05

Anemia 158(62%) Significant with Heart Failure| <0.01
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DISCUSSION

Cardiovascular disorders constitute one of the acts
intimidating amongst the patients on dialysis given that it
was one of the leading causes of morbidity and mortality
among these patients. Cardiovascular disease was much
more common among dialysis patients than among the
general population, and the multifactorial etiology of CVD
and lack of effective preventive approaches further
highlight the severity of the problem[11]. CKD persewasa
potentrisk factor contributing for cardiovascular diseases.
With progressive loss of kidney function there were various
changes that occur in the form of pathophysiological
processes like; first of all, alterations in mineral
metabolism including hyperphosphatemia and secondary
hyperparathyroidism; secondly, retained volume; thirdly,
chronic inflammation; fourthly, oxidative stress; and lastly
endothelial dysfunction [12]. These processes as a whole
enhance atherosclerosis, calcification of vessels, and
hypertrophy of the left ventricle, which threaten dialysis
patients in terms of myocardial infraction, stroke, heart
failure and sudden cardiac death [13]. The findings of this
study highlight the significant burden of cardiovascular
events among patients undergoing dialysis treatment at a
tertiary care hospital. With a mean age of 60.5 years, the
population in this study was consistent with the
demographic mostatrisk for cardiovascular complications
[14]. The high prevalence of heart failure, affecting 37% of
patients, underscores the vulnerability of this population
to cardiac complications, likely exacerbated by the
underlying kidney disease and the associated strain on
cardiovascular health. The occurrence of myocardial
infarction in 22% of the patients and arrhythmias in 26%
further emphasizes the heightened cardiovascular risk in
dialysis patients [15]. These findings align with existing
literature that identifies cardiovascular disease as the
leading cause of mortality in patients with End-Stage Renal
Disease (ESRD). Stroke, although the least common
cardiovascular event in this study at 15%, still represents a
significant risk, reflecting the complex interplay between
dialysis treatment and cerebrovascular health. The
analysis of risk factors reveals important associations that
could inform clinical management strategies.
Hypertension, present in 78% of the patients, emerges as
the most prevalent risk factor, although its direct
significance in this study's cardiovascular outcomes was
not established [16]. This high prevalence, however,
underscores the necessity of stringent blood pressure
control in dialysis patients to mitigate the risk of
cardiovascular complications. Diabetes Mellitus, identified
in 54% of the patients, showed a significant correlation
with myocardial infarction (p < 0.01). This finding highlights
the critical need for effective management of diabetes in
dialysis patients, as hyperglycemia can exacerbate
atherosclerosis and increase the risk of coronary artery
disease [17]. Similarly, dyslipidemia, present in 43% of the
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patients, was significantly associated with stroke(p <0.05),
indicating that lipid management should be a priority in
reducing cerebrovascular risks in this population. In
addition, future innovations with regards to the methodsin
dialysis have the potential to offer better cardioprotective
results [18]. For example, interventions which were
targeted at prevention of falls in blood pressure during
dialysis, the improvement of dialysis efficacy and the
lessening of oxidative stress during dialysis were the
tactics which were likely to improve cardiovascular status
of dialysis patients [19]. New drug development for CKD-
related cardiovascular disease based on new molecular
targets deemed relevant for the progression of
cardiovascular disease include FGF23 and calcimimetics
for Mineral Bone Disorder [20]. While this study provides
valuable insights into the prevalence and risk factors
associated with cardiovascular events in patients
undergoing dialysis, several limitations should be
acknowledged. Firstly, the study was conducted in a single
tertiary care hospital, which may limit the generalizability
of the findings to other settings, particularly to smaller or
rural healthcare facilities where the patient demographics
and available resources may differ significantly. This
hospital-based sample may not fully represent the broader
population of dialysis patients, particularly those who
receive careindifferent healthcare systemsorregions.

CONCLUSIONS

Thus, the analyzed rates of MACEs in PD and HD patients
denote the complexity of managing CKD risks, CV risk
factors, and dialysis-related conditions. Thus, proper
management requires a combination of strict blood
pressure control, lipid levels and blood glucose levels,
along with careful monitoring of volume status and Kt/V.
Currently, lifestyle changes and new developments in
dialysis equipage were potential ways allowing to improve
the result of such patients' treatment; however, further
investigation was needed to provide better treatments
options and optimize cardiovascular management in this
vulnerable population group. Thus, the considerations of
all these factors in detail allow clinicians to potentially
minimize cardiovascular risk and enhance the life
expectancy and quality of life of patients with CKDand CVD
treated by dialysis.
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Preeclampsiais apregnancy disorder associated with anumerous feto-maternal complication.
This condition prevails in developing countries, where it is an important reason for feto-
maternal morbidity and mortality. Objective: To assess the role of maternal biochemical
markersinthe development of preeclampsia during pregnancy. Methods: A comparative cross-
sectional study was carried out after ethical approval from the Institutional Review Board. The
study included 200 participants: 100 patients with preeclampsia and 100 normotensive
pregnant women as controls. Preeclampsia was diagnosed based on blood pressure readings
above 140/80 mmHg and proteinuria levels exceeding 300 mg/24h. Independentsample t-test
was applied to see the differences in both groups in SPSS version 25. Results: Significantly
higher mean levels of cholesterol, triglycerides, LDL and Sodium were observed in women with
preeclampsia (p <0.0001). Conversely, the mean levels of high-density lipoprotein cholesterol
(p= 0.0169), magnesium, calcium and potassium were lower in women with preeclampsia (p
<0.0001). Conclusions: Total cholesterol, triglycerides lipid profile and levels of calcium and
magnesium were significantly disrupted and showed strong correlations with the severity of the
disease. In clinical practice, these biomarkers could facilitate the timely detection of at-risk
cases, potentiallyreducing the rate of feto-maternal complications.

INTRODUCTION

Preeclampsia (PE)is a pregnancy disorder associatedwith
high blood pressure, and proteinuria after the 5 months
gestation in women who previously had normal blood
pressure, posing a significant risk to both maternal and
perinatal health [1]. It affects 2-8% of all pregnancies
worldwide, while in Pakistan, it is accountable for 5-15% of
pregnancies [2]. PE is prevalent in developing countries,
where it is animportantreason for complications and
mortality of mother and fetus [3]. The exact causes of
preeclampsia remain unclear, but genetic factors are
believed to play a significant role. PE results from interplay
of multiple pathological conditions that cause disruption of
regulatory systems of inflammation and endothelial
function beyond the normal changes of pregnancy[4]. Itis

a serious health issue resulting in devastating
consequences [5]. A research study on maternal serum
triglyceride levels and preeclampsia indicates that
elevated triglyceride levels may be a risk factor and/or
predictor for preeclampsia[6]. The linkage between serum
lipid profile abnormalities and PE is well-established.
Abnormal lipid levels are strongly linked to atherosclerotic
Cardiovascular Disease (CVD) and contribute directly to
endothelial dysfunction [7]. In contrast to normal
pregnancy, PE is characterized by elevated levels of
triglycerides, total lipids, and LDL cholesterol [8]. The link
between altered lipid profiles and endothelial dysfunction
has emerged as a crucial area of research related to
pregnancy complications, particularly PE [9].
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Hypertension, a key feature of PE, results from vasospasm
affecting the kidneys, placenta, brain, and uterus. A
decrease in the PGI2 ratio due to lipid profile changes may
play a significant role in hypertension during pregnancy
[10]. Electrolytes are essential for requlating blood
pressure, and imbalances can make blood vessels overly
responsive to vasoconstrictors like vasopressin and
Antidiuretic Hormone (ADH), contributing to hypertension
[11]. Disruptions in Sodium (Na) and Potassium (K) levels
playaroleinthe development of PE. Moreover, magnesium
is thought to influence angiogenic and inflammatory
responses, which canlead toreduced vascular contraction
and lower hypertension in preeclampsia [12].
Approximately 24% of all maternal deaths in Pakistan are
attributed to hypertensive pregnancy disorders[13]. While
various theories have been proposed regarding the cause
of preeclampsia, no definitive cause has been identified.
This uncertainty hampers efforts to prevent and treat the
condition. Based on previous observations, we
hypothesized that changes in lipid profile parameters and
electrolyte imbalancesin early pregnancy might be directly
linked to the development of complications.

Purpose of the present study was to assess the role of
maternal biochemical markers in the development of
preeclampsiaduring pregnancy.

METHODS

We selected lipid profile and electrolytes as biomarkers to
evaluate causes of PE in pregnancy. Lipid profile was
changedin PE, and has direct effects onthe cardiovascular
health. Itresultsin endothelial damage and atherosclerotic
changes that potentiate PE. Electrolytes imbalances
affect PE by imparting their role in vascular tone and
inflammatory responses. A comparative cross-sectional
study was carried out at the Niazi Welfare Foundation
Teaching Hospital in Sargodha, from 1" January, 2023 to 31"
January 2024, following ethical approval from the
Institutional Review Board(NMand DC-IRB-55). The sample
size was determined based on a mean HDL level of 51.02 +
16.01 in preeclampsia cases and 61.08 + 25.03 in
normotensive individuals, with a 90% confidence level and
80% power[14]. Using Open Epi, the calculated sample size
was 98, rounded to 100. Therefore, the study included 200
participants: 100 patients with preeclampsia and 100
normotensive pregnant women as controls, all from the
Obstetrics and Gynecology Department. Preeclampsia was
diagnosed based on blood pressure readings above 140/90
mmHg and proteinuria levels exceeding 300 mg/24 hours
or a+1on adipstick test. Patients who were hospitalized
were approached directly, and sociodemographic
information was collected from both the patients and their
attendants. Data collection was conducted using a
consecutive sampling method, adhering to specific
inclusionand exclusion criteria. Womenaged 20to 45years
with singleton pregnancies who developed hypertension

DOI: https://doi.org/10.564393/pjhs.vbi08.2084

with BP >140/90 mmHg on two separate occasions six
hours apart and proteinuria >300 mg/24 hours ora+lona
dipstick testduring pregnancy were included in the study.
Exclusions were applied to women with chronic
hypertension, gestational diabetes, cardiovascular
disorders, renal disease, immunological disorders, PCOS,
metabolic disorders, multiple pregnancies, or incomplete
information. This study followed all ethical standardsto
ensure safety and rights of participants. All the
participants and their attendants were clearly explained
regarding the purpose, procedure, potential risk and
benefits related to this study. They were given free choice
for participation and written informed consent was
obtained from all participants and attendants. A5 mlblood
sample was drawn from the median cubital vein using
aseptic techniques and placed into vacutainers without
additives. The sample was then centrifugedat 3000 rpm for
10 minutes to separate the serum, which was stored in
Eppendorf tubes at-20°C. The serum lipid profile and Ca++
and Mg++ levels were analyzed using a Beckman Coulter
AU-680 chemistry analyzer via the spectrophotometric
method. Serum electrolytes were assessed with an Easy
Lyte analyzer using the ion-selective electrode (ISE)
potentiometer method. All tests were conducted
personally by the principal investigator in the Pathology/
Biochemistry Laboratory at NWFTH. The data were
analyzed using SPSS version 25.0. For quantitative
variables, Mean and Standard Deviation (SD) were
computed. Qualitative variables were presented in
frequencies and percentages, and presented in table.
Independent t-test was used to see mean differences in
two groups at 95% confidence interval, and p value <0.05.
This methodology would help in finding and validating the
biomarkersfor timely detection of PE, which could serve as
a base for clinical practice in reducing feto-maternal
consequences.

RESULTS

Demographics of control group showed man age of 30.0 +
5.78 years, gestational age 30.21+ .32 weeks, weight 74.04
+7.06 kg, BMI 26.83 + 3.16, SPB 124.99 + 3.12 mm/Hg while
DBP 83.64 + 1.80. Comparatively, study group presented
with mean age 27.82 + 6.36 years, gestational age 31.45 +
2.81weeks, weight 81.63 + 8.00 kg, BMI 29.51 + 2.96, SPB
166.25 = 11.21 mm/Hg while DBP 36.23 + 20.85. p-values
depicted significant differences in demographics of
preeclampsiaand normotensive group(Table1).

Table 1: Demographic Variables of Cases and Control Groups
(n=200)

Variables Control Cases p-
(Mean £ SD) (Mean £ SD) Value
Age (Years) 30.0+£5.78 27.82 +6.36 0.007
Gestational Age (Weeks) 30.21+.32 31.45+2.81 0.003
Weight (Kg) 74.04 +7.06 81.63+8.00 <0.001
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BMI 26.83+3.16 29.51+2.96 <0.001
SBP(mm/Hg) 124.99+3.12 | 166.25+11.21 <0.001
DBP(mm/Hg) 83.64+1.80 | 36.23+20.85 | <0.001

Inthe normotensive pregnancy, TCwas found 174.88 +13.50
mg/dl, TGs184.65 +12.30 mg/dl, LDL 70.92 + 2.62 mg/dl and
HDL 40.08 +12.45 mqg/dl. Whereas in preeclampsia group,
TC were 210.14 + 20.40 mg/dl, TGs 214.90 + 15.59 mg/dl, LDL
101.78 £ 2.72mqg/dl and HDL 34.23 + 20.85 mg/dl. The mean
levels of TC, TGs and LDL were significantly higher in
women with preeclampsia compared to normal controls (p
<0.0001), as shownintable 2. Conversely, the mean levels of
HDL were significantly lower in women with preeclampsia
than in normal controls (p = 0.0169). This study showed
notable variationsinlipid profileof casesand controlgroup.
The findings (mean + SD) for these parameters are detailed
intable 2.

Table 2: Lipid Profiles of Preeclampsia and Normotensive
Pregnant Women(n=200)

Control 95% Cl Cases 95% Cl =
Variables  (Mean% (Mean + Vaplue
sp) Upper Lower sp) Upper Lower

Total Srommsterol 174882 | 177,419 172.363| 200 /c* | 213.97 [206.519]<0.001
TrioNcery® | 4555 * ies.93[182.329] 2120 * lo18.804(210.996]<0.001

LDL(mgrdL) | 79-92% 173,206 68.62 | 1978 * |104.701| 98.87 |<0.001

HDL(mg/dl) | “%08:* | w059 | 395 | 235 | 3676 | 35.72 | 0.017

Estimation of minerals and electrolyte values in table 3
revealed Mglevels of 2.40+0.25mg/dl, Ca8.69+0.54 mg/dl,
Na 137.35 = 3.04mEq/L and K 3.78 = 0.26mEq/L in control
group. In preeclampsiagroup, Mg levels were 1.37 *
0.35mg/dl, Ca7.55 £ 0.42mg/dl, Na 147.55 + 4.26mEq/L and
K .15 + 0.37mEq/L. Statistically, magnesium, calcium and
potassium levels were lower in cases presenting with
preeclampsia compared to controls (p <0.0001).
Comparatively, sodium levels were high in preeclampsia
women(p<0.0001)asdetailedintable 3.

Table 3: Electrolyte Parameters of Pre-eclampsia and
Normotensive Pregnancy(n=200)

Control 95% Cl Cases 95% Cl p-

Variables
(Mean + SD) Upper Lower (MeanSD) Upper Lower Value

Mg(mg/dL) | 2.40+0.25| 2.45 | 2.358 [ 1.37+£0.35 | 1.431 [ 1.303 |<0.001

Ca(mg/dL) [8.69+0.54 | 8.795 | 8.594 | 7.565+0.42 | 7.633 | 7.475 |<0.001

Na(mEg/L) [137.35 + 3.04/137.929(136.80 |147.55 + 4.26(148.35 | 146.80<0.001

K(mEg/L) |3.78+0.26 | 3.835 | 3.740 | 3.15+0.37 | 3.195 | 3.055 [<0.001

DISCUSSION

The thorough evaluation of the lipid profile, including TC,
TGs, LDL-C,and HDL-C levels, along with key minerals such
as sodium, potassium, magnesium, and calcium, highlights
the multifaceted nature of preeclampsia. Notably, in this
study, preeclamptic pregnant women exhibited
significantly lower HDL-C levels. In this study, we observed
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significantly elevated TC, TGs, LDL in preeclampsia,
indicating abnormal lipid metabolism. Preeclampsia is
typically associated with hypertriglyceridemia. This study
also found decreased HDL-cholesterol levels, which are
consistent with findings from other research studies on
preeclampsia women [6]. Similarly, Tesfa E et al.,
established a connection between preeclampsia and
elevated TG and LDL-C levelsin the African population[14].
Yadav S et al., found that preeclamptic patients had
significantly higher levels of blood TGs and free fatty acids
[15]. Li J et al., observed similar results in the Chinese
population[16]. Additionally, astudy by Ebogo-Belobo JT et
al., in Africaand Sakarde A et al., demonstrated that TC and
LDL-C levels are linked to blood pressure, highlighting the
complex interaction of lipid parameters in the endothelial
damage associated with the pathogenesis of the disease
[17, 18]. In the present study, preeclampsia patients
exhibited decreased levels of magnesium, calcium, and
potassium, while sodium levels were increased compared
to the controls. Ahmed NA et al., reported similar findings
[19]. Additionally, Aslam F et al., noted reduced calcium and
magnesium levels in preeclamptic patients in the South-
Punjab region of Pakistan [20]. This study provided
valuable insights in identification of biomarkers that are
potential basis for PE.Inclinical practice, these biomarkers
could facilitate the timely detection of at-risk cases,
potentially reducing the rate of feto-maternal
complications. Timely diagnosis allows for the
implementation of targeted interventions, effectively
managing the devastating effects of Preeclampsia (PE) in
routine clinical practice. Despite identifying significant
findings, the study has certain limitations, including being
conducted in a single hospital; there is a risk of selection
bias, which may hinder the generalization of the findings to
other populations or healthcare setting. Measurement bias
could also impact the generalizability. Despite using
standard laboratory procedures to measure biochemical
parameters, variations in manual techniques and
equipment calibration could introduce inconsistencies
that affect the accuracy and reliability of the results across
different settings. In future, there is a need to conduct
multi-centered studies to effectively evaluate the effect of
biomarkers on preeclampsia.

CONCLUSIONS

The study reveals significant changes in the lipid profile
and mineral levels in preeclampsia patients. Notably, TC
and TGs within the lipid profile, as well as calcium (Ca) and
magnesium (Mg) among minerals, all demonstrated a
strong association with blood pressure. These findings
suggest that these parameters could potentially serve as
biomarkers for preeclampsia. Integrating these
parameters in clinical approach provides effective
perinatal outcomes.
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The emergence of Extensively Drug-Resistant (XDR) Salmonella typhi in Pakistan has posed a
significant public health challenge. Traditional antibiotics, including ampicillin,
chloramphenicol, and fluoroquinolones, have become ineffective due to widespread
resistance, necessitating the exploration of alternative treatment options. Objective: To
assess the in vitro efficacy of four antibiotics fosfomycin, tigecycline, meropenem and
azithromycin against XDR Salmonella typhi strains isolated from patients in Karachi, Pakistan.
Methods: A cross-sectional study was conducted at the Department of Microbiology, Ziauddin
University Hospital, Karachi, over six months. Blood samples from both inpatients and
outpatients aged 1 to 60 years were collected for culture and sensitivity testing. Antibiotic
susceptibility was determined using the standard disc diffusion method. Data were analyzed to
evaluate the effectiveness of the selected antibiotics against XDR Salmonella typhi. Results:
The susceptibility patterns of Salmonella typhi and XDR Salmonella typhi revealed that
meropenem, azithromycin, tigecycline, and fosfomycin were effective in all tested samples.
Conversely, antibiotics such as ampicillin, aztreonam, cefixime, ceftriaxone, chloramphenicol,
co-trimoxazole, and ciprofloxacin demonstrated resistance, with varying patterns observed
between Salmonella typhi and XDR Salmonella typhi. The distribution of XDR and Non-XDR
Salmonella typhi cases by gender and age, with no significant association found between these
variables and XDR status. Conclusions: Meropenem and azithromycin remain effective against
XDR Salmonella typhi; however, fosfomycin and tigecycline present promising alternatives.
These findings underscore the need for continuous surveillance and the development of new
treatment strategiesto combat therising threat of XDR Salmonella typhiin Pakistan.

INTRODUCTION

Salmonellatyphiisagram negative enteric rod of the family
Enterobacterales. When individuals become infected with
Salmonellae they might present with a range of clinical
symptoms, including Enteric fever, gastroenteritis and
septicemia. In some cases, suppurative lesions may also
develop[1]. According to the WHO, approximately 9 million
people contract typhoid annually, and 110,000 die from it
eachyearas of 2019[2]. Based on international data, there
are about 22 million new manifestations of typhoid fever

annually, resulting in around 200,000 deaths? The regions
of South Central and Southeast Asia have the highest rates
of sickness and mortality [3]. Among countries in this
region, Pakistan has the highest occurrence of typhoid
fever, with a rough annual incidence of 412.9 cases per
100,000 individuals. According to a study, the rate of
typhoid fever in Pakistan is 15.5/1,000 cases, seemed
notably higher compared to other regions[4]. The primary
antibiotics used for treating infections caused by
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Salmonella typhi, including chloramphenicol, ampicillin,
and trimethoprim-sulfamethoxazole, have gradually
become less effective due to the development of
resistance. As a result, fluoroquinolones including
ciprofloxacin have been adopted as a possible treatment
option [5]. The omnipresent spread of Salmonella typhi's
H58 Multi-Drug Resistant (MDR) haplotype has been an
explicitly agitating developmentin current years. This MDR
variation has developed wide spread in Asiaand a few parts
of Africa, and itis unsusceptible to a number of antibiotics,
such as ampicillin, co-trimoxazole, chloramphenicol, and
some fluoroquinolones. Cephalosporins have therefore
been employed as an empirical therapy option for typhoid
infections arising due to this multidrug resistant strain[6].
There was a significant outbreak of typhoid fever that was
reported in Pakistan in February of 2018. This strain of
Salmonella enterica serotype typhi causing the outbreak
was unsusceptible to many different antibiotics, such as
ampicillin, trimethoprim-sulfamethoxazole, and
chloramphenicol both third-generation cephalosporins
and fluoroquinolones [7]. It was therefore termed as an
extensively drug-resistant strain of Salmonella typhi. The
XDR typhi strain is resistant to a wide range of antibiotics,
including carbapenems[8]. It has become a major concern
in Pakistan [9]. The Sindh region of Pakistan had 8,188
cases of typhoid fever between 2016 and December 2018,
5274 of which were classified as XDR typhi, according to
data from the World Health Organization (WHO). Provincial
Disease Surveillance and Response Unit reported these
cases in 14 districts (PDSRU) [10]. In Sindh province, the
highest number of XDR typhi cases were reported in
Karachi, the provincial capital, accounting for 69% of all
cases, Hyderabad district followed with 27% of the
reported cases, while the remaining 4% were distributed
across other districts in the province [8]. Salmonella typhi
has the capability to rapidly transform from MDR to XDR by
obtaining a plasmid, which imparts resistance to all
standard treatment options. The outbreak of XDR
Salmonella typhi in Pakistan has been attributed to a
specific H58 clade which harbors an IncY plasmid that
carries the CTX-M-15 gene bla, resulting in resistance
against fluoroquinolones and ceftriaxone. This plasmid
plays a critical role in the progression of resistance,
enabling the organism to survive and persist in the face of
various antibiotics treatment [8]. At present, meropenem
and azithromycin are the two primary treatment options
available for combating drug-resistant Salmonella typhi.
However, a case of azithromycin resistance has been
reported from India, indicating the need for continuing
monitoring of treatment efficacy and the advent of
antibiotic resistance in this bacterial pathogen [11, 12].
Given the limited options for treating Extensively Drug-
Resistant (XDR) Salmonella typhi, this study seeks to
evaluate the efficacy of four antibiotics: fosfomycin,
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tigecycline, meropenem, and azithromycin. The findings
could inform their potential use in combating these highly
resistant bacteria. The study particularly emphasizes the
need to conserve azithromycin, due to its broad-spectrum
effectiveness, and meropenem, given its high cost and
critical role in treating XDR Salmonella typhi. Since both
drugs have shown significant efficacy against XDR
Salmonella typhi, we are investigating the in vitro
effectiveness of fosfomycin and tigecycline as alternative
treatment optionsforthisinfection.

The primary objective of this study was to assessed the in
vitro efficacy of four antibiotics fosfomycin, tigecycline,
meropenem, and azithromycin against XDR Salmonella
typhistrainsisolated from patientsin Karachi, Pakistan..

METHODS

It was a cross-sectional study conducted at the
Department of Microbiology at Ziauddin University
Hospital, Karachi. The duration of the study was six
months, from 1% January to 31* July 2021. After obtaining
informed consent, blood samples for culture and
sensitivity tests were collected from both inpatients and
outpatients using a convenience sampling method. This
method involved selecting samples based on their
availability and accessibility within the healthcare settings
where the study was conducted in Karachi, Pakistan. The
study included both males and females with an age range 1
to 60 years. Blood samples for culture and sensitivity
showing growth other than bacteria like fungus or yeast
and repeat and duplicative sample from the same patient
were excluded. Written approval was taken from the
institutional ethical committee (Reference Code:
0611118ZIMIC) and permission from the management of
Ziauddin Hospital was obtained. The sample size was
calculated through WHO Sample size calculator, taking
statistics for meropenem sensitivity as 87% margin of error
as 9% and 95% Confidence interval, the sample size came
out as 54 [1]. Additionally, the whole study included 204
blood samples among which Salmonella typhi included 57
blood sampleswhile XDRincluded 147 blood sample. Before
beginning any antibiotic therapy, all blood cultures were
taken from a peripheral vein while following the correct
aseptic procedures. Blood cultures were taken in regular
BACTEC bottles for the adult population and in pediatric
BACTEC bottles for the pediatric population. The blood to
broth ratio was 1:10, and the sample was incubated for five
days at 35.5°C + 1.5°C in a BACTEC 9240 blood culture
equipment. The BACTEC device detects the development
of germsusingafluorescence sensingtechnology. Agram-
stained smear of the broth was used to assess the
microbial growth that the flag and audible sound of the
device could detect. The bacteria were then subculture on
5% sheep blood agar, chocolate and MacConkey agar
plates and incubated at 37°C for 18 to 24 hours in order to
isolate the bacteria. The MacConkey agar plates were kept
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at 37°C aerobically in incubator while chocolate agar and
sheep blood agar were incubated in capnophilic
atmosphere(5-10 % CO,), Identification of Salmonellatyphi
clinical isolates was performed by standard
microbiological methods and their characteristic
appearance on gram staining, the oxidase test, the
catalase test, motility, Triple- Sugar Iron (TSI)
fermentation, colony morphology and for the ultimate
confirmation, biochemical tests of the analytical profile
index (APl 20 E)were used[13].  Antibiotic susceptibility
pattern of the isolates was done by Modified Kirby Bauer
discdiffusionmethod on Muller-Hinton-agarinaccordance
with CLSI recommendations [14, 15]. The Muller-Hinton
agar plates were placed aerobically at 35°C + 2 for 18-24
hours. The control strains used were of Staphylococcus
aureus ATCC-25923® and Escherichia coli ATCC-25922°.
Data were entered and analyzed using the Statistical
Package for the Social Sciences (SPSS) version 20.0. The
results were presented as frequencies and percentages,
with the post-stratification chi-square test applied to
assess significance, setting the threshold at p < 0.05.
Gender was stratified to control for its potential
confounding effects on therelationship betweenantibiotic
resistance and the presence of XDR Salmonella typhi.
Quantitative variables, such as patient age, were
summarized using summary statstics, including mean and
SD. Qualitative variables, including gender, presence of
XDR Salmonella typhi, and resistance profiles, were
displayedusingfrequencydistributionsand percentages.

RESULTS

Table 1presented the CLSI criteriaforantibiotic resistance,
detailing disc content and corresponding resistance
thresholds for various antibiotics. For example,
chloramphenicol is resistant if the zone is <12mm, while
ciprofloxacin is resistant at <20mm. Similarly, resistance
thresholds for other antibiotics like ampicillin, ceftriaxone,
and meropenem are specified, aiding in the accurate
assessment of antibiotic efficacy and guiding effective
treatment choices[14,15].

Table 1: Interpretative Criteria According to CLSI

Antibiotics Dlsc((:lt;r)ltent Rei::::;\ce
Chloramphenicol 30 <12
Ampicillin 10 <13
Trimethoprim-Sulfamethoxazole 1.25/23.75 <10
Ciprofloxacin 5 <20
Ceftriaxone 30 <19
Cefotaxime 30 <22
Cefixime 5 <15
Aztreonam™ ™! 30 <21
Meropenem 10 <19
Azithromycin 15 <12
Fosfomycin 15 <14
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Table 2 displayed the interpretative criteria for antibiotic
resistance based on guidelines from the FDA or EUCAST. It
specifies that tigecycline, with a disc content of 15 ug, is
considered resistant if the zone diameter is 14 mm or less.
This criterion helps in evaluating the effectiveness of
tigecycline against bacterial strains and informs
appropriate treatmentdecisions.

Table 2: Interpretative Criteria According to FDA or EUCAST

Disc Content (pg)

Variables Resistance (mm)

Tigecycline 15 <14

Table 3 presented a total of 204 blood samples were
included. The patient population was made up of 59.3%
male and 40.7% female. XDR Salmonella typhi was detected
in 72.1% of patients, while Salmonella typhi was found in
27.9% of patients.

Table 3: Age and Gender Statistic of Patients

Variables N(%)/ (Mean)

Gender
Male 121(59.3)
Female 83(40)
Age
Age (all Patient) .42
Age (<10 Years) 4.72
Age (>10 Years) 22.93

Table 4 represented that meropenem, azithromycin,
tigecycline, and fosfomycin were sensitive to all the
isolates. 68.4% sensitive to ampicillin; 94.0% to aztreonam
and ceftriaxone; 94.7% to cefixime; 54.4% to
chloramphenicol; 47.4% to co-trimoxazole; and only 7.0%
tociprofloxacin.

Table 4: Frequency Distribution Susceptibility Pattern of
Salmonella typhi(n=57)

Resistant (R)

Sensitive (S)

Antibiotics N(%) N(%) Total
Meropenem 57(100) 0(0) 57
Azithromycin 57(100) 0(0) 57
Tigecycline 57(100) 0(0) 57
Fosfomycin 57(100) 0(0) 57
Ampicillin 39(68.4) 18(31.6) 57
Aztreonam 53(94.0) 4(7.0) 57
Cefixime 54(94.7) 3(5.3) 57
Ceftriaxone 53(94.0) 4(7.0) 57
Chloramphenicol 31(54.4) 26(45.8) 57
Co-Trimoxazole 27(47.4) 30(52.6) 57
Ciprofloxacin 4(7.0) 53(93.0) 57

Sensitive=SResistant=R

Table 5 represented that meropenem, azithromycin,
tigecycline, and fosfomycin were sensitive to all the
isolates while ampicillin, aztreonam, cefixime, ceftriaxone,
chloramphenicol, co-trimoxazole and ciprofloxacin were
resistant to all the isolates against extensively Resistant
Salmonella typhi.
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Table 5: Frequency Distribution Susceptibility Pattern of
Extensively Drug-Resistant Salmonella typhi(n=147)

Antibiotics Sen;‘:!,/‘:‘;(s) ResEt(aoz)t (R) Total
Meropenem 147(100) 0(0) 147
Azithromycin 147(100) 0(0) 147
Tigecycline 147(100) 0(0) 147
Fosfomycin 147(100) 0(0) 147
Ampicillin 0(0) 147(100) 147
Aztreonam 0(0) 147(100) 147
Cefixime 0(0) 147(100) 147
Ceftriaxone 0(0) 147(100) 147
Chloramphenicol 0(0) 147(100) 147
Co-Trimoxazole 0(0) 147(100) 147
Ciprofloxacin 0(0) 147(100) 147

Sensitive=SResistant=R

Table 6 represented distribution of XDR and Non-XDR
Salmonella typhi cases by gender. Among males, 89 cases
(73.6%) were XDR Salmonella typhi and 32 cases (26.4%)
were Non-XDR Salmonella typhi. Among females, 58 cases
(69.9%) were XDR Salmonella typhi and 25 cases (30.1%)
were Non-XDR Salmonella typhi, total 83 cases. The p-Value
for the comparison between genders was 0.566, indicating
no significant difference in the distribution of XDR and
Non-XDR Salmonellatyphibetween malesand females. The
analysis also included stratification by age, categorizing
patients into two groups: those aged < 120 months and
those aged > 120 months. The distribution of XDR and Non-
XDR Salmonella typhi cases across these age groups
showed no significant association, as indicated by a p-
value of 0.103.

Table 6: Distribution of XDR and Non-XDR Salmonella typhi Cases
by Gender

XDR Salmonella Non-XDR Salmonella p-

Gender typhiN (%) typhiN (%) Total y/5jye®
Male 89(73.8) 32(26.4) 121

Female 58(69.9) 25(30.1) 83 |0.566**
Total 147(72.7) 57(27.9) 204
<120 months 98(76.0) 31(24.0) 129

>120 months 49(65.3) 26(34.7) 75 10.103**
Total 147 57 204

Note:(a)**ChiSquare test

Figure 1 mentioned that the four antibiotics meropenem,
tigecycline, fosfomycin, and azithromycin exhibited 100%
effectiveness against XDR Salmonella typhi, as all tested
isolates were found to be sensitive to them. It also showed
varying degrees of resistance, which demonstrates the
challenge in treating XDR infections and reinforces the
critical role of these effective antibiotics in managing
resistant cases. The percentage of XDR Salmonella typhi
isolated that were sensitive or resistant to various
antibiotics, including meropenem, tigecycline, fosfomycin,
and azithromycin. The data highlighted the effectiveness
of these antibioticsagainst XDR strains.
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Figure 1: Susceptibility Pattern of Extensively Drug-Resistant
Salmonella typhi

Figure 2 represented that antibiotic discs create zones of
inhibition, which were clear were asaround the discswhere
bacterial growth was prevented. The size of these zones
indicates the effectiveness of the antibiotic against the
bacteria. Antibiotic discs were placed on Muller-Hinton
agar inoculated with XDR Salmonella typhi, and zones of
inhibition were measured to determine bacterial
resistance or sensitivitytothe antibiotics tested.

Figure 2: Modified Kirby Bauer Disc Diffusion Method on Muller-
Hinton-Agar(Disc Showing Antibiotics).

DISCUSSION

The intent of this study was to address the issue of the
emerging Extensively Drug Resistant (XDR) strain of
Salmonella typhi. The previous treatment options for this
strain, namely ampicillin, ciprofloxacin, ceftriaxone,
chloramphenicol, and trimethoprim sulfamethaxazole,
were once effective but their increasing resistance has
made them less reliable. As a result, two new treatment
options, meropenem and azithromycin, have been
introduced. Azithromycin was an orally-administered
antibiotic that was commonly used to treat typhoid fever,
includingin children.Inour country, thisantibiotic has been
the preferred choice due to its effectiveness and low
resistance rates. However, a recent case of extensively
drug-resistant Salmonella typhi has been presented in a
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patient with suspected endocarditis and a prosthetic valve
replacement [16, 17]. This strain was resistant to
azithromycin, which was the first such case in our country.
Fortunately, the patient responded well to intravenous
meropenem treatment and had a smooth recovery. The
resistance to azithromycin in Salmonella typhi was often
linked to mutations in the AcrB efflux pump and the msrA
gene [16-19]. Tigecycline was a broad-spectrum
glycylcycline antibiotic that has been approved for the
treatment of complicated skin and intra-abdominal
infections, as well as community-acquired bacterial
pneumonia. It has demonstrated in-vitro activity against
both gram positive and gram-negative organisms. Due to
its effectiveness against Multidrug-Resistant (MDR) Gram-
negative bacteria, distinctly carbapenem-resistant
Enterobacteralestigecycline wasregarded as a last-resort
antibiotic for the therapy of serious illnesse [20].
Fosfomycin was an antibiotic that kills bacteria by blocking
the early stages of cell wall synthesis. It has a wide
spectrum of activity for various types of Gram-positive
pathogens, such as methicillin-resistant Staphylococcus
aureus (MRSA), as well as drug-resistant Enterobacterales
and Pseudomonas aeruginosa strains that produce
Extended-Spectrum B-Lactamases (ESBLs) or were
resistant to carbapenems. Fosfomycin was a likely choice
due to its broad spectrum cover against the resistant
organisms for the treatment of severe infections [20]. It
was very beneficial in treating urinary tract infections as it
can reach large amounts in urine. Despite the fact that
fosfomycin was effective in treating resistant organisms,
it's important to remember that there were few were
restrictions on its usage. If it was continuously prescribed
onroutineinfective casesit canlead to the development of
resistance, also there was inadequate research regarding
its safety and efficacy in specific populations, such as
children and pregnant women Regardless of these
disadvantages fosfomycin has proven to be a vital weapon
against theseresistantbugs. Based onitsdistinctive mode
of action it provides to be an intriguing avenue for
additional study and development[11]. Although often used
to treat urinary tract infections, fosfomycin has shown
benefit in the treatment of a variety of other infections,
such as endocarditis, bacteremia and pulmonary
infections[20]. Inthe dealing of Extensively Drug Resistant
Salmonella typhi usage of meropenem and azithromycin
along with tigecycline and fosfomycin can be used as an
effective strategy.

CONCLUSIONS

As anticipated therapeutic drugs, azithromycin and
meropenem have demonstrated good efficacy for the
treatment of Extensively Drug Resistant Salmonella typhi.
Additionally, fosfomycin and tigecycline have shown
favorable invitroresults and can be adapted asan optionin
suchcases.
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Nearly two-thirds of pregnant women in underdeveloped nations suffer from anemia, which
increases the risk of maternal illness and death as well as low birth weight for the baby.
Objective: Hospitalized pregnant women fromrural and urban locations were compared foriron
and serum zinc levels in this study. Methods: Total 146 pregnant women were presented in this
Comparative Cross sectional study. This study was conducted in Department of Pathology,
Laboratory, Liaquat University of Medical and Health Sciences, Jamshoro, Hyderabad. Ared tip
simple tube and Ethylenediaminetetraacetic acid (EDTA) were used to disperse 10 milliliters of
blood sample. Cobas 601was used for the analysis of serum iron. Micro Lab 300 was used for the
analysis of zinc and copper. Results: There were 66 (45.2%) females had age 21-25 years,
followed by 32 (22%) cases had age 26-30 years, 28 (19.1%) cases had age 17-20 years and 20
(13.7%)cases had age >30 years. There were 96(65.8%) cases had history of consumingironfolic
acid. There were 67(45.9%) cases had good meal intake per day. Anemiawas found in 103(75.5%)
cases. It was found that deficiency of serum zinc in 86 (58.9%) cases. Frequency of serum
ferritinlevel was severe lowin 44(42.7%)cases, 49(47.5%)cases had low serum ferritin level and
normal ferritin level was only observed in 10 (9.8%) cases. Conclusions: it was found that
pregnant women have increased anemia rates. Rural pregnant women are more likely than
metropolitan onesto have this condition.

INTRODUCTION

Among the many nutritional deficiency disorders that
affect people around the world, anemia ranks high. While
nutritional anemia can impact people of any age or gender,
it disproportionately impacts women and is associated
with low birthweight, maternal morbidity, and mortality[1].
Nutritionalanemiais a serious health problem thatimpacts
a large percentage of pregnant women in impoverished
nations. The estimated frequency of anemia among non-
pregnant women in underdeveloped countries is about
50% [1]. Nevertheless, a number of these women were
alreadyanemic before they became pregnant. Accordingto
reports, 26% of ever-married women in Pakistan's
metropolitan areas and 47% of rural women suffer from
anemia [2]. Anemia is similarly common among
metropolitan pregnant women, with rates ranging from

29% [3] to 50% [4, 5] among those who visit antenatal
clinicsatabigprivate tertiary hospitalin Karachi. Womenin
developing nations are more likely to experience anemia
during pregnancy, and the causes of this condition vary
greatly among regions [6]. The physiologic needs of the
fetus and the expansion of the mother blood volume during
pregnancy exacerbate iron deficiency, which is a result of
chronic poor food intake and menstruation and is the main
cause of anemia during pregnancy globally [6, 7]. Other
variablesinclude hereditary predispositionandinadequate
personal cleanliness, both of which might increase the risk
of infections and infestations [7]. Anemia has multiple
causes, but one of themis a lack of iron in the body, which
can happen when women don't eat enough. Iron deficiency
is more common in women of childbearing age because of
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menstruation, and it becomes even more of a problem
during pregnancy because of the increased metabolic
demands and fetal growth. The World Health Organization
has suggested that all women and girls in areas where the
anemia burden is greater than 20% receive iron
supplements asameans of combating the epidemic[8-10].
Despite the fact that various initiatives were able to lessen
the worldwide impact of anemia by 12% from 1992 to 2011,
these efforts failed to assist WRA residing in LMICs [10].
Further, iron's potential to alleviate anemia among WRA in
LMICs is the subject of a plethora of epidemiological
investigations, some of which are randomized controlled
trials (RCTs). Although some meta-analyses and
systematic reviews have synthesized the results of these
RCTs, there are certain limitations and gaps in the meta-
analyses conducted during the previous decade. Women
who were pregnant were not included in this review;
however, pregnant women who suffer from anemia
throughout pregnancy and need to take extra precautions
to prevent the detrimental effects on the mother and
unborn child caused by iron deficiency anemia were not
included either. On the other hand, non-pregnant women
were left out of a different systematic review that was
conducted in 2015 [11]. There is some evidence that
observational cohort and quasi-experimental studies,
which were heavily relied upon in the meta-analysis may
have introduced residual and unmeasured confounding
into the conclusions regarding the efficacy of iron therapy.
Last but not least, a meta-analysis on the effects of iron
treatment on women's physical exercise was carried out by
Pasricha et al., in 2014, instead of focusing on iron
deficiency markers asan outcome[12]. When compared to
other South Asian countries, Pakistan has an even smaller
percentage of pregnant women who take iron or folic acid
supplements [13]. According to the available data, about
3.190 disability-adjusted life years (DALYs) may be
prevented in the short and long term if iron
supplementation was made available to women in order to
reduce the prevalence of iron deficiency anemia [14]. To
achieve this goal, first identify the demographics most
impacted by iron deficiency anemia and the factors that
tendtolead peopletotakeironsupplements. Thereisalack
of national-level studies onthe factorsassociated withiron
consumption among women, especially during pregnancy,
and while there is some evidence on the predictors of iron
deficiency anemia among Pakistani women [15], our
understanding of the factorsis very limited overall. Despite
research showing thatiron supplementscan help pregnant
women with anemia, no studies in Pakistan have looked at
what factors are linked to taking iron supplements while
pregnant. This highlights the importance of conducting
thorough research into the factors that influence iron
consumption in Pakistan. To improve iron intake by
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pregnant women, it is necessary to have a comprehensive
understanding of these factors. Only then can local
strategiesandspecificinterventions be developed.
Therefore, the purpose of this research was to examine
what factors in Pakistani pregnant women are most likely
to use iron supplements for at least 90 days. Furthermore,
it was investigated these indicators in both rural and urban
areas since it was hypothesized that they may differ
dependingonwhere peoplelived.

METHODS

This Comparative cross sectional study was conducted at
Department of Pathology, Laboratory, Liaquat University
of Medical and Health Sciences, Jamshoro, Hyderabad.
Duration of 6 months, from July 2023-December 2023 with
Reference No. LUMHS/REC/-40. A single population
percentage sample size calculation formula was used to
estimate the prevalence of zinc deficiency. The formula
took into account the following factors: a 95% confidence
level,a5% margin of error, a10% non-response rate, and an
expected prevalence of 66.7% of zinc deficiency [23].
Pregnant women with age 17-45 years of rural and urban
areas, those provided written consent with no chronic
disease in history were included while non pregnant
women of gynecological problems, women with diabetic
disease or skin infection were excluded from this study.
This study was conducted after ethical approval by the
ethical review committee of LUMHS and a well-versed
written consent was taken from the study patient or next of
kin. A structured proforma was used for both cases and
comparative groupto collect data. Aredtip simple tube and
Ethylene diamine tetra acetic acid (EDTA) were used to
disperse 10 milliliters of blood sample. Cobas 601 was used
for the analysis of serum iron. Micro Lab 300 was used for
the analysis of zinc and copper. Zinc present in the sample
was chelated by 5-Br-PAPS. 2-(5-bromo-2-pyridylazo)-5-
(N-sulfopropylamino) -phenol in the reagent. The
formation of this complex was measured at a wave length
of 560nm. Quantitative determination of iron in human
serum are performed on Roche/Hitachi cobas c systems.
Serum zinc deficiency was defined as <50 pg/dl and serum
iron deficiency was defining as < 11 pg/dl. Data were
analyzed by using SPSS version 23.0. Frequencies and
percentages were used for categorical variables. T-test
was used to compare the difference of outcome variables
among (rural/urban) areas. P-value <0.05 was considered
as statistically significant.

RESULTS

There were 66 (45.2%) females had age 21-25 years,
followed by 32 (22 %) cases had age 26-30 years, 28(19.1%)
caseshadage 17-20 yearsand 20(13.7%) cases had age >30
years(Figure1).
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Figure 1: Distribution of study participants according to age
ranges

Among all, 61 (41.8%) cases were had third trimester.
Frequency of multi-gravidity was found in 95 (65%) cases.
There were majority 107 (73.3%) cases had no any
miscarriage/abortion history. Majority of the cases 102
(69.8% ) were housewives. 112(76.7%) cases had low socio-
economic status. 95 (65.1%) cases had rural residency
(Table1).

Table 1: Demographics of the Pregnant Females(n=146)

Variables N(%)
Trimester
First 40(27.4% )
Second 45(30.8% )
Third 61(41.8 %)
Multi-Gravida
Yes 95(65 %)
No 51(35%)
Miscarriage/Abortion History
Yes 39(26.7%)
No 107(73.3%)
Housewives
Yes 102(69.8%)
No 44(30.2%)
Socioeconomic Status
Poor 12(76.7%)
Good 34(23.3%)
Residence

Rural 95(65.1%)

Urban 51(34.9%)

There were 96(65.8%) cases had history of consumingiron
folic acid. There were 67 (45.9%) cases had good meal
intake perday(Table 2).

Table 2: Meal Intake and History of Consuming Iron/ Folic Acid
(n=146)

Variables N (%)
Consumption of Iron / Folic Acid
Yes 96(65.8%)
No 50(34.25)
Meal Intake /Day
Poor 67(45.9%)
Good 79(54.1%)

DOI: https://doi.org/10.54393/pjhs.v5i08.1590

It was found that deficiency of serum zinc was reported in
86 (58.9%) cases. Higher percentage of deficiency was
found in women of rural areas 34.2% as compared to urban
resident with pvalue <0.005(Table 3).

Table 3: Deficiency of SerumZinc

Variables Rural Urban
Serum Zinc N (%)
Normal 45(30.8%) 15(10.3%)
Deficient 50(34.2%) 36(24.7%)

Anemiawas foundin103(75.5%)cases(Figure 2).
Anemia

mYes ENo

Figure 2: Frequency of Anemiaamong study participants
Frequency of serum ferritin level was severe low in 44
(42.7%)cases, 49(47.5%)cases had low serum ferritin level
and normal ferritin level was only observed in 10 (9.8%)
cases. Significantly higher proportion was seen in women
of ruralareas with pvalue<0.05(Table 4).

Table 4: Association of serum Ferritin Levels with residential
statusamongPregnant Cases

Variables Rural Urban p-value
Serum Ferritin Level N (%)
<12ng/mL 30(29.1%) 14(13.6%) 0.024
12-30ng/mL 33(32.03%) 16 (15.5%) 0.018
31-300ng/mL 3(2.9%) 7(6.8%) 0.685
Total 66(64.1%) 37(35.9%) 0.002

DISCUSSION

Prevalence of anemia in this study was much higher than
reported by AgrizziVT et al., from Tanzania. Theyreporteda
prevalence of 18.0% among the pregnant women in their
study [16]. Anemia was one of the world's most prevalent
prenatal diseases, with dietary iron deficiency being the
most common factor. Maternal anemia has been linked to
an increased like hood for both maternal and newborn
complications. There are several factors that determine
maternal nutritional status are multifaceted, and each
one's influence changes depending on dietary habits,
region, socio-demography, and season. The overall
prevalence of anemia among pregnant women in the
present study was 70.5% of which the majority of them
were fromrural settings compared tourban. Thisfinding

PJHS VOL. 5 Issue. 8 Aug 2024 Copyright ® 2024. PUHS, Published by Crosslinks International Publishers
BY This work is licensed under a Creative Commons Attribution 4.0 International License. 57




Serum Zinc and Iron Levels in Pregnant Women

AnsariSetal.,

was consistent with findings reported by Kumar A et al[17].
Our findings related to the prevalence of anemia among
pregnant women are consistent with previous studies
carriedoutindifferentruralareas of the country, where the
prevalence of anemia was reported to be between 41.0%
and 77.0 % [18]. In our study, 21-25 years and 26-30 years
age groups were found to be the most affected groups and
categorized as high-risk groups as the majority of pregnant
women with anemia were from this group. These findings
are consistent with those reported by Wu S et al [19]. Our
study demonstrated that the majority (37.0%) of
participants have meat once a week while 27.7% of them
never take meat. Another Pakistani study reported that the
majority of their participants weren't consuming meat and
they found a significant relation between meat
consumption status and anemia among pregnant women.
iron: heme iron, which was mostly found in foods
containing animal flesh, and non-heme iron, which was the
only type present in plant-based foods [20]. Moreover,
most (52.7%) participants in our study replied that they
never consumed green leafy vegetables, and 56.2% replied
they take milk and its products on aregular basis. This may
be due to the reason that there are two forms of dietary
grainsandvegetables.Zincisamineral thatis essentialand
is recognized to be vital for the regular physiological
processes of immune system. Its deficiency during
pregnancy has negative effects on the mother as well as
the growing fetus [21-23]. The consequences of the
eventual deliveryis associated with the adverse outcomes.
In underdeveloped nations, zinc deficiency is widespread,
and earlier studies have linked pregnancy problems to low
maternal bloodzinc concentrations.

CONCLUSIONS

It was concluded that prevalence of anemia was
significantly high among the pregnant women. This
prevalence was much higher among the pregnant women
residing in rural areas compare to those residing in urban
areas.
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A comprehensive knowledge of anatomy of roots and root canals was a key for successful
treatment outcomes. Maxillary second premolars often display variability in root and canal
numbers. Traditional 2-dimensional imaging techniques have limitations in exact diagnosis of
dental anatomy, encouraging the practice of Cone Beam Computed Tomography (CBCT) for
comprehensive three-dimensional imaging. Objective: To explore the variations in the number
of rootsand root canals in maxillary second premolars using CBCT. Methods: The current study
was a retrospective and conducted at the Radiology department of Fatima Memorial Hospital
College of Dentistry, Lahore. A total of 143 CBCT scans with completely formed roots were
included. Datawere analyzed using Planmeca Romexisimaging software and statistical analysis
was performed using SPSS version 23.0. Results: Among 143 individuals, the majority exhibited
one root and one canal in maxillary second premolars. In terms of root number, 77% of the 2nd
premolars had a single root and 23% had two roots. In relevance of root canals, 62.5% were
found to have a single canal and 37.5% had two root canals. However, no any case was found
having three roots and canals. Bilateral symmetry in root canal patterns was observed in most
cases, with statistically significant differences between genders. Conclusions: The findings of
this study may contribute to the understanding of variations in dental anatomy in Pakistani
population and emphasize the importance of one's treatment approaches for optimal patient
care.

INTRODUCTION

The most frequent dental problems for which the patients
visit the dental Outpatient Department (OPD) is complaint
of painfuland carious dentition that may require Root Canal
Treatment (RCT) or extraction of a tooth. One of the most
considerable causes of root canal failure is missed canal
and simple extraction leading to surgical extraction is
Broken Down Root (BDR) during extraction [1]. For
successful RCT and safe extractions, a comprehensive
knowledge of the number of canals and roots is important.
In addition to molars, premolars especially maxillary
second premolars, are well known for their variability in
root and canal numbers [2]. Maxillary 2™ premolars are
expected to erupt between 10-12 years of age with roots

development completed approximately at the age of 12-14
years. The maxillary second premolars are commonly
known to have one canal in one root. However, studies
conducted on various populations of the world disclosed
that roots and canals in maxillary 2™ premolar may vary
from one to three [3]. This variation is not only observed
between various populations but also among individuals
within the same population. Therefore, accurate
knowledge of the root canal system is mandatory to
prevent treatment failures[2]. Two-dimensional imagining
technique that is routinely used in dental practice may
result into challenging situations because of
superimposition, distortion, and limited magnification,
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hindering accurate diagnosis and treatment planning [4].
To overcome such situations, Cone Beam Computed
Tomography (CBCT) was emerged in 1988. It served as a
revolutionary technique that has contributed to precise
and accurate three-dimensional imaging of the oral and
maxillofacial regions [1]. CBCT has additional advantages
over conventional 2-dimentional imaging as it has the
ability to reproduce more detailed images with accurate
geometrical dimensions having less ionizing radiation
exposure[4]. It enables detailed evaluation of pathologies
of jaws, periapical lesions, root fractures, joint
dysfunctions, and periodontal bone defects. By offering
dentistsincomparableinsights, CBCT helps significantly to
prevent the failure of root canal treatment [2, 5].
Therefore, the current study aims to explore the variability
in the number of roots and root canals of the maxillary
second premolar. Thisresearchis designedtoenhance our
understanding of population-specific variations of
Pakistani population. To achieve this, CBCT was employed
in this study as an observational tool to precisely identify
variations in the number of roots and root canals in the
maxillary second premolar.

METHODS

The current study was a retrospective study and it was
conducted in the Radiology department of Fatima
Memorial College of Dentistry, Shadman, Lahore. This
study was approved by the Institutional Review Board of
Fatima Memorial Hospital College of Medicine and
Dentistry, having reference number FMH-16/05/2024-1RB-
1408. The record of previously done CBCTs of the patients
who hadvisited the radiology department of FMH college of
Dentistry from October 2022 till March 2023 was taken.
This study was retrospective and the collected record was
anonymous only having information of gender and age of
the patient. Therefore, the consent of the patient was not
taken. The data were obtained by simple random sampling
technique and sample size was obtained from the following
formula: n=p(1-p) (Z/e)2, Effect size = 10%, 1-B at Desired
Power of 0.9(90%)=1.28 A at desired level of significance of
0.05 (5%) =1.96, Constant proportion of 2" root canal =
74.5%. The sample size according to above mentioned
formula was 141. Patient selection criteria focused on
individuals who had undergone CBCT scans and exhibited
fully formed maxillary second premolars. Consequently,
participants aged 12 years and above, with maxillary
second premolars intact for dental treatment purposes,
were included. Exclusions were made for patients lacking
maxillary second premolars or falling below the age
threshold of 12 years. Imaging procedures relied on CBCT
technology calibrated to 90kV and 10 mA, with an exposure
duration of 12 seconds. Scan dimensions were
standardized to a diameter and volume of 100mm and
80mm, respectively, with a slice thickness of 0.35mm.
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Images were evaluated using Planmeca Romexis imaging
software version 6.0.0.3 on a 24 inches monitor in a dim
light. The CBCT images of maxillary premolars were
observed in axial, coronal and sagittal planes by all the
investigators of this study having interval of few days
between the assessments. The proforma documented
patient demographics, including age and gender, as well as
the number of roots and root canals for both right and left
Maxillary 2" premolars. After the completion of data
collection, statistical analysis was performed using the
Statistical Package for the Social Sciences (SPSS) version
23.0. Categorical variables were presented as frequencies
and percentages to provide a comprehensive overview of
the dataset. To assess the significance of differences
between genders and between the right and left sides, the
Chi-square test was employed. A significance level of 0.05
or lower was considered statistically significant, adhering
tostandard conventionsinhypothesistesting

RESULTS

In the present study, 143 individuals participated, with a
mean age of 36 years and standard deviation of 13.83.
Among them, five patients lacked a right 2 premolar, and
nine lacked left 2™ premolar, leaving 138 right and 134 left
premolars, totaling 272, for analysis. Of the participants,
40%(n=57)were male and 60% (n=86)were female. Interms
of root configuration, 77% (n=209) of the 272 maxillary 2"
premolars had a single root, while 23% (n=63) exhibited two
roots; none presentedwiththreeroots(Table1).

Table 1: Variationin Number of Roots of Maxillary 2™ Premolar

Root/s Left N(%) Right N (%) Total N (%)
One Root 104(78) 105(76) 209(77)
Two Roots 30(22) 33(24) 63(23)
Three Roots 0 0 0
Total 134 138 272

Upon examination of the root canals of the maxillary 2™
premolar, it was observed that 62.5% (n=170) had a single
canal, while 37.5% (n=102) exhibited two root canals.
Notably, noinstances of three root canals were detected in
any of the maxillary 2™ premolarsanalyzed(Table 2).
Table 2: Variationin Number of Canals of Maxillary 2™ Premolar

Canal/s Left N(%) Right N(%) Total N(%)
One Canal 87(65) 83(60) 170(62.5)
Two Canal 47(35) 55(40) 102(37.5)

Three Canal 0 0 0
Total 134 138 272

While the predominant observation revealed one root and
one canal, variations were noted in the presence of one or
two canals withinasingleroot(Table 3).
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Table 3: Root Number and Root Canal Pattern in Left and Right

Quadrants

Root/s and Canal/s

Left N(%)

Root Canal Morphology of Maxillary Second Premolars

Right N (%)

Total N(%)

One Root One Canal 87(65) 83(60) 170(62.5)
One Root Two Canals 18(13.4) 22(16) 40(14.7)
Two Roots Two Canals 29(21.6) 33(24) 62(22.7)

Total 134 138 272

Among the 272 premolars examined, 62.5% (n=170)
exhibited one root and one canal, 14.7% (n=40) displayed
two canalswithinasingleroot(Figure1),

Figure 1: Maxillary Second Premolars Exhibitinga Single Root with
Two CanalsinBoth Quadrants
In the study, 22.7% (n=62) of the maxillary second
premolars were found to have two roots, each containing
tworoot canals(Figure 2).

Figure 2: Maxillary Second Premolars Exhibiting Two Roots With
Two Canals Each InBothQuadrants

Bilateral variationinroot canal patterns was evidentin only
14% (n=20) of individuals, with 76% (n=110) exhibiting
bilaterally consistent patterns of root canals and root
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numbersonboth sides. A statistically significant p-value of
0.000 was obtained upon comparison of right and left
guadrants. The most prevalent pattern observed was one
root with one canal in both males and females. Among the
111 maxillary second premolars of males examined, 56%
(n=62) featured one root with one canal, 18% (n=20)
displayed one root with two canals, and 26% (n=29)
exhibited two roots with two canals each. Conversely,
among the 161 maxillary second premolars of females, 67%
(n=108) had one root with one canal, 12.4% (n=20) had one
root with two canals, and 20.4% (n=33) had two roots with
two canals. Although not statistically significant (p=0.12),
females showed a higher tendency toward a single root
with one canal, whereas males exhibited a greater
tendency toward two canals in one root and two roots with
two canalseach(Table 4).

Table 4: Comparison of Root Number and Canal Pattern between
Maleand Female

Root/s and Canal/s MaleN(%) FemaleN(%) Total N(%)
One Root One Canal 62(56) 108(87) 170(62.5)
One Root Two Canals 20(18) 20(12.4) 40(14.7)
Two Roots Two Canals 29(26) 33(20.4) 62(22.7)
Total m 161 272

DISCUSSION

Dental morphology and root canal anatomy play a crucial
role in dentistry, supplying valuable insights into the
complex and diverse anatomy of teeth[6]. The first stepin
achieving a successful endodontic result was the
evaluation of the root canal system and its anatomical
variations. Therefore, sufficient knowledge should be
there to avoid the failure of root canal treatment and a
traumatic extraction. Usually, it was considered that
maxillary 2™ premolars have one root and one canal only.
But there was probability of this tooth to be having more
than one root and canal [7]. The present study was
designed to evaluate the prevalence of extra roots and
canals in maxillary 2" premolar among the population of
Lahore by using CBCT. In this study, Cone Beam Computed
Tomography(CBCT)served as the primary assessment tool
for evaluating root canal morphology and numbers. This
technology enables detailed visualization of anatomical
structures in axial, coronal, and sagittal planes, facilitating
more precise observations compared to conventional
radiographs. Additionally, CBCT obviates the needfortooth
extraction, allowing for comprehensive comparisons of
both dental quadrants within individual subjects [8].
Significant variations in root canal morphology and
numbers were known to exist among diverse global
populations, as well as within specific national
demographics. However, limited data regarding these
parameters were available for the Pakistani population.
Therefore, the present investigation aimed to explore the
variability in root and canal configurations within the
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Pakistani subpopulation residing in Lahore. The results of
the present study showed that single root was the most
common finding (77%)followed by two roots(23%)while no
case was found to have three roots. Regarding the number
of root canals, 62.5% of the sample population had 1canal,
37.5% had two canals while no case of three canals in
maxillary 2™ premolar was found. These results were in line
with another study conducted by Yan Y et al., in 2021 who
also reported that a single root was the most prevalent
finding, accounting for 94.2% of cases, with only 5.8% of
teeth exhibiting tworoots. Additionally, they observed that
single canals were present in 55.1% of cases, while two
canals were foundin 44.7% of cases, and three canals were
detected in only 0.2% of cases [5]. The finding of three
canals is not in line with the current study. The results of
another study conducted by Al-Zubaidi SM et al., on Saudi
Arabian populationin 2021 were also in consistent with the
results of present study as they also described that one
rootwas found most frequentlyin83.2%, tworootsin15.8%
and only 1% sample population had three roots [9].
Similarly, AsheghiB et al., in Brazilin 2019 reported one root
in 71.2% of cases, two roots in 28.4% of cases, and three
roots in 0.4% of cases using CBCT imaging [10].
Furthermore, Algedairi A et al., conducted a study in Saudi
Arabia in 2018, where 85.2% had one root, 14.5% had two
roots, and 0.3% had three roots[11]. Although the results of
the above-mentioned studies were consistent with the
present study in terms of the most frequent finding. But in
many populations, three roots and canals were also found
diverging from our results. However, a study by Martins JN
et al., in 2018 on the Portuguese population and
Felsypremila G et al., in 2015 in India Indian population
reported that no cases exhibited three roots, consistent
with the findings of the current study [12, 13]. Neither this
study nor theirs observed any radiographs with three roots
and canals. Abella F et al., in 2015 studied a population in
Spain (n=374), where one root was observed in 82.9% of
cases, two roots in 15.5% of cases, and three roots in 1.6%
of cases [14]. Yang L et al., in their 2014 study on the
Chinese population(n=392), found that 86.5% of individuals
had one root, 13.5% had two roots, and no cases exhibited
three roots, aligning with our findings [15]. The results of
the present study showed that males exhibited a higher
tendency to have two canals as compared to the females.
Similar results were found in Turkey in 2014 by Ok E et al.,
and one canal was more frequently found on the left side,
while two canals were more common on the right side [16].
Many populations worldwide have been assessed for the
root number and morphology of the maxillary 2™ premolar,
including studies conducted on the Pakistani population.
However, variations were observed, particularly
concerning the presence of three roots. Although, the
most prevalent root number was one root, typically with
one canal. Butaclearvariationwas observedin percentage
for these entities in Pakistani sub-population. The current
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study aimed to have knowledge of variation in root number
and canals in various populations of the world. However,
variation was observed within the Pakistani population.
Various areas of Pakistan showed variation in results. For
instance, three roots were not found in current study but
Shah SA conducted a study in 2023 in Peshawar, reporting
that among the study population, 58.27% were single-
rooted, 41.35% were two-rooted, and 0.37% were three-
rooted [1]. On the other hand, Hanif F et al., conducted a
study in Islamabad in 2022, and explored one root as the
most common finding and one canal as the most common
canal configuration, consistent with the present study[17].
Furthermore, Dil F et al., in 2022 found out that the
population in Peshawar had most commonly one canal
(54%), followed by two canals (46%) and only 1% had three
canals [18]. However, Alkahtany MF et al., studied the
number of roots and canals in Peshawar in 2021, reporting
that 96.7% of teeth had a single root, 3.3% were two-
rooted, and no teeth had three roots. Contrary to the
current study, they found a higher prevalence of having two
canals instead of one, with 73.3% of teeth having two root
canals, while 26.7% had one canal. However, similar to the
present study, no maxillary second premolar was found to
have threerootsorthree canals[19]. The findings of astudy
in Peshawar regarding the prevalence of root canals were
comparable to those of Hussain SM et al., in 2020 in
Rawalpindi. Both studies observed that the majority of
patients, with 150 cases (75%), exhibited a two-canal
system, while 50 cases (25%) showed a single canal
configuration [20]. Moreover, similar to current study,
Nazeer MR et al., conducted a study in 2018 in Karachi,
Pakistan, showing that out of 115 cases, one root was
observed in 84.3%, two roots in 15.7% and no cases had
three rooted premolars. Additionally, they reported one
canal in 49.6% of cases, two canals in 48.7% and three
canalsin1.7%[21]. Another study in Karachi by Sardar KP et
al., in 2006, utilizing the shift cone technique during root
canal treatment, found that out of 43 males, 63% had two
canals, and out of 57 females, 53% had two canals, with no
significant difference between the two groups
contradicting the frequent one canal finding in the current
study[22].

CONCLUSIONS

Understanding the intricate anatomy of teeth, particularly
the root canal system, was essential for successful dental
treatments like root canal therapy and extractions.
Variability in the number of roots and canals, especially in
premolars like the maxillary second premolar, underscores
theimportance of precise diagnostics. Our study enhances
the understanding of root canal morphology in maxillary
second premolars, aiding clinicians in providing more
precise and effective dental care. This knowledge can help
prevent treatment complications and ensure better
outcomes for patients undergoing dental interventions.
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Additionally, this study concluded that variations in dental
anatomy are not only observed among different
populations worldwide but can also be found within the
same country's population across different ethnic groups.
Specifically, variations were observed in the Punjabi, KPK,
and Sindhi populations. Further research with broader
population samples and more geographical areas can
deepen our understanding of dental anatomy and its
clinicalimplications.
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Preoperative oral carbohydrate treatment improves postoperative recovery. Fasting before
surgery increases stress response and insulin resistance. Objective: To examine the effects of
preoperative oral carbohydrate loading and traditional fasting on gastrointestinal function,
independent walking time, and hospital stay after colorectal surgery. Methods: A quasi-
experiment study with 90 individuals diagnosed by extensive history, clinical examination, and
pertinent investigations split patients into Group A and Group B. General Anesthesia was used
for all surgeries. Group A had surgery after 6 hours of nil per os, whereas Group B had a clear
carbohydrate drink 14 hours before surgery and another 2 hours before anesthesiainduction. Up
to 72 hours after surgery, bowel noises, first flatus and feces, and time to independent
ambulation were monitored. Results: The conventional approach in Group A produced a mean
time of 51.4 £ 5.2 hours for bowel sounds, 62.9 + 6.5 hours for first flatus, 77.95 + 1.00 hours for
defecation, 82.73 + 9.6 hours for independent ambulation, and 5.02 + 1.4 days for hospital stay.
Group B, who received oral carbohydrate loading therapy before surgery, had shorter times for
bowel sounds (43.5 + 9.1 hours), first flatus (54.8 + 4.6 hours), defecation (67.5 £ 11 hours), and
independent ambulation (72.7 + 6.6 hours), but a similar hospital stay (5.02 + 1.49 days Hospital
stay was not substantially different (p-value = 0.744), but surgical results were (0.000).
Conclusions: Oral carbohydrate loading before colorectal surgery improves gastrointestinal
function, speedsindependent walking, and reduces hospital stays.

INTRODUCTION

Preoperative oral carbohydrate therapy shows good
postoperative recovery[1]. Preoperative fasting increases
the risk of postoperative stress response and
postoperative insulin resistance [2]. The stress response
is characterized by inflammatory cytokine, pituitary, and
sympathetic changes, leading to lipolysis, hyperglycemia,
nitrogen loss and postoperative insulin resistance.
Peripheral insulin resistance causes less glucose uptake
and hyperglycemia; on the other side, hepatic insulin
resistance increases gluconeogenesis, leading to
“diabetes of injury” [3]. Enhanced Recovery After Surgery
(ERAS) perioperative protocols includes a shift from

conventional fasting to preoperative oral carbohydrate
loading practices [4]. Preoperative carbohydrate loading
boosts the immune response, reduces inflammatory
cytokine response, and has a good outcome of decreased
surgical site infections [5]. Postoperative outcomes are
measured in many ways ranging from time to return of Gl
function, time to first flatus, time to independent
ambulation and hospital stay [6]. All these domains are
measured and need to be measured to determine surgery
and postoperative outcomes[7]. Outcomes are measured
to find out the best possible outcome [8]. Preoperative
intake significantly influences insulin levels and body

Copyriqht © 2024. PJHS, Published by Crosslinks International Publishers PJHS VOL. 5 Issue. 8 Aug 2024
66 BY This work is licensed under a Creative Commons Attribution 4.0 International License.




Carbohydrate Loading and Fasting in Colorectal Surgery

Mureed A etal.,

physiology, whether through oral or intravenous routes. Nil
per oral status, indicating no intake, also profoundly
impacts body physiology. Preoperative diet or
carbohydrate loading effect postoperative recovery; for
example, it affects the time to return of Gl function, patient
if nil per oral or carbohydrate loading, and it is time latency
to operation time affects the time to first flatus
postoperatively [9]. Same way fasting preoperatively,
which is explained as pure nil per oral six hours before
surgery [10]. Preoperative fasting induces metabolic
stressandinsulinresistance, impacting factors like time to
independent ambulation and hospital stay, which are
influenced by carbohydrate intake timing and route,
including nil per oral status [11]. In terms of time to
independent ambulation, time to flatus, time of the return
of Gl function and time of defecation postoperatively and
also hospital stay is also strongly affected by carbohydrate
loading, time of its intake preoperatively or no
carbohydrate intake at all before surgery affects
postoperative outcome also affect its postoperative
outcomes [12]. Stress-induced high blood sugar levels,
common in critically ill patients, influence both
preoperative condition and postoperative recovery,
irrespective of diabetes, due to the release of counter-
insulin hormones. Various colorectal surgeries, including
colectomy, hemorrhoidectomy, and others, were
performed, with surgical protocols like antibiotic use or
carbohydrate loading having significant effects on
postoperative recovery, particularly on outcomes such as
ambulation, Gl function, and defecation[13]. The timing of
carbohydrate ingestion in relation to surgery affects
postoperative results by affecting inflammatory pathways
and interleukin 6 (IL-8) levels. Preoperative carbohydrate
loading has been demonstrated in numerous clinical trials
to decrease hospital stay, peripheral insulin resistance,
and the duration needed for the return of gastrointestinal
functions and resumption of work [14,15]. Surgery is a
significant process that brings physiological changes in
body that prompts metabolic changes. Postoperative
insulin resistance contributes to hyperglycemia, which is
linked to adverse clinical outcomes, complications, and
prolonged hospital stays. To improve perioperative care
and outcomes, institutions have developed pathways
focusing on managing surgical patients to alleviate
physiological stress during procedures [16]. Perioperative
dietary approaches encompass fasting or carbohydrate
provision, with increasing attention to nutrition.
Preoperative carbohydrate loading is advocated by various
experts across surgical specialties, showing promising
benefits for patient outcomes and mitigating
postoperativeinsulinresistance[17,18].

This study aimed to assess the efficacy of preoperative oral
carbohydrate loading and conventional fasting in
colorectal surgery in return for gastrointestinal function,
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timetoindependent walkingand hospital stay.

METHODS

The study, a quasi-experiment study, was conducted at
Benazir Bhutto Hospital in Rawalpindi, Pakistan for 6
months from July 2021 to 2022. Patients meeting
predefined criteria were selected from the outpatient
department after obtaining informed consent. Included
were those undergoing open colorectal surgery on elective
list and aged between 20 to 65 years old; those detected
with stage 4 colorectal malignancy, urgent colorectal
surgery, diabetes mellitus, increased risk of gastric
content aspiration, immune-modulatory therapy, and
history of any drug allergy were excluded from the study.
Convenient sampling technique was used. They were
divided into two groups, Group A and Group B. Group A
underwent surgery after a 6-hour fasting period, while
Group Breceivedaclear carbohydrate drink before surgery.
General anesthesia was administered for all surgeries, and
postoperatively, patients received antibiotics and
analgesics. Time to return of bowel sounds, first flatus
passage, defecation, independent ambulation, and total
hospital stay duration were recorded up to 72 hours post-
surgery, with discharge upon tolerating a soft diet. The
sample size was determined using the powertwo means
analysis of the statistical software Stata[19]. Withan alpha
threshold of lessthan 0.05, study powerused80% and95%
confidence levels. With 45 patients in each group, the
computed sample size was 90. Attached in Apendix. The
findings were displayed as (mean + SD) values. At the
probability level of < 0.05 statistical significance was
acknowledged. The paired-t test was used to compare the
times for bowel noises, first flatus, defecation,
independent walking, and hospital stay days for intergroup
comparisons. The Independent t-test was used to compare
the groups. Allanalysis were performed using SPSSversion
25.0. Ethical approval was received by the Ethical Review
Committee (ERC) Rawalpindi Medical University and Allied
Hospitals Rawalpindiunder Ref No: 61/REF/RMU/2021.

RESULTS

Figure 2showed the distribution of gender male and female
respectively. Graph shownthe 40% female which were 36in
qualityand 60% were male which 54 in quantity were.
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Gender Distribution

60%

L1Male ®mFemale

Figure 2: Quantity of Sample Gender Wise Distribution

Table 1 showed the time to first flatus and time to
defecationin two groups. It describes the Comparing time
toreturntobowel sounds(Hours).

Table 1: Comparing Time to Return to Bowel Sounds (Hours)(n=45
perGroup)

Outcome

Measures SICUR (Mean £ SD) Value
Time to Group A Conventional Fasting | 51.48+5.28
Return to Group B Preoperative Oral 0.000

Bowel Sounds | Carbohydrate Loading Therapy 43.53£9.12

Time to Group A Conventional Fasting | 62.93+6.53
First Flatus Group B Preopergtive Oral 54.80 + 4.60 0.000
Carbohydrate Loading Therapy
Time to Group A Conventional Fasting | 77.95+6.745
Defecation Group B Preoperative Oral 67.53 + 11.104 0.000

Carbohydrate Loading Therapy

Table 2 showed the time to first flatus and time to
defecation in two groups. It describes the Gender
Stratification and Comparing time to return to bowel
sounds(Hours).

Table 2: Gender Stratification and Comparing Time to Return to
Bowel Sounds(Hours)(Male(n=27), Female(n=18)

Outcome Measures Group Gender (Mean +SD) p-Value
Male 52.14 £ 6.06
Group A 0.31
Time to Return to Female 50.50+3.79
Bowel Sounds Male 44.85 +11.05
Group B 0.239
Female 41.55+4.63
Male 52.14 £ 6.06
Group A 0.653
Time to First Female 50.50+3.79
Flatus Male 63.29+7.57
Group B 0.223
Female 41.55+4.70
Male 77.92 +6.37
Group A 0.972
Time to Female 78.00 £7.45
Defecation Male 65.51 +13.16
Group B 0.138

Female 70.05+6.15
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DISCUSSION

The average time for the return of bowel sounds was 47.5 +
8.4 hours, while the mean time for the passage of the first
flatuswas58.8 +6.9 hours, and defecation occurred at 72.7
+10.5 hours postoperatively. Independent ambulation was
achieved at 77.7 + 9.6 hours, and the average hospital stay
was 5.07 + 1.60 days. In the conventional group (Group A),
the time for thereturn of bowel sounds was 51.4 +5.2 hours,
whereas in Group B, which received preoperative oral
carbohydrate loading therapy, it was 43.5 £ 9.1 hours. An
independent T-test revealed a significant difference
between the two groups in the time for the return of bowel
sounds (p-value = 0.000). Previous research suggests that
postoperative mortality may decrease with insulin
treatment, but similar outcomes can be achieved through
strategies like preoperative carbohydrate loading and
immune nutrition, indicating the potential benefits of
optimizing preoperative nutrition for improved outcomes
[20]. In the conventional group, the mean time for the
passage of the first flatus was 62.9 + 6.5 hours, while in
Group B, where patients received preoperative oral
carbohydrate loading therapy, it was 54.8 + 4.6 hours. A
significant difference was observed between the two
groups in the time for passage of the first flatus (p-value =
0.00). Similarly, the mean time for defecation was 77.95 +
1.005 hours in the conventional group and 67.5 + 11 hours in
Group B, indicating a significant difference(p-value=0.00).
Additionally, the mean time for independent ambulation
postoperatively was 82.73 + 9.6 hours in the conventional
group and 72.7 = 6.6 hours in Group B, with a significant
difference between the two groups (p-value < 0.001). This
suggests that perioperative dietary supplementation,
particularly preoperative oral carbohydrate loading
therapy, may positively influence postoperative outcomes
in patients undergoing gastrointestinal procedures. Qin PP
et al., reported that experimentation included: protein
supplementation (preoperative day 30-6),
"immunonutrition"(preoperative day 5-1and postoperative
day 1-5)and carb loading surgical or medical procedure day
[21]. 90-day postoperative confusion rate, including
postoperative irresistible complexities, diminished span
from enlistment to medical procedure from 4 weeks to
about fourteen days. And it was concluded that blood
glucose and other metabolic outcomes of body return back
to normal faster in healthy individuals as compared to
those diseased and in those who used fluid carbohydrate
therapyascomparedtothose who fasted before surgery.In
the conventional group mean time period for hospital stay
was found to be 5.13 + 1.7 days and in group B mean time
period for hospital stay was found to be 5.02 + 1.49. T test
showed that no significant difference was seen between
two groups in time period for hospital stay with P value of
0.74. Stenberg E et al., reported that carbohydrate fluid
were associated with return of bowel sound earlier as
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compared to nil per oral group and these results were in
accordance with results of this study [22]. Prior research
involved 14 participants assigned to the rehabilitation
group and 15 to the control group. Patients undergoing
rehabilitation exhibited higher mean levels of complete
protein both before surgery (7.4 versus 6.8, p = 0.004) and
after surgery (4.9 versus 4.3, p = 0.005). Intraoperative
complicationswere observedin 40% of controls compared
to14.3% inthe rehabilitation group, with significantly lower
rates of intraoperative blood transfusion in the
rehabilitation group (14.3% versus 53.3%, p = 0.027).
Despite similar timing of initial ambulation, postoperative
complication rates, and length of hospital stay, the study
concluded that postoperative recovery occurred more
quickly and earlier in healthier individuals with statistical
significance.

CONCLUSIONS

Preoperative oral carbohydrate loading therapy has shown
early signs of recoveryintermsof return of gastrointestinal
function, time to independent walking and hospital stay in
patients undergoing colorectal Surgery. Gender was also
found toimpact time toreturnto first bowel sound and first
flatus, with the female gender showing early recovery
comparedtomales.
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Pityriasis versicolor, a fungal infection causing skin discoloration, was commonly treated with
antifungal agents like ketoconazole and adapalene, either alone or in combination. Objective:
To compare the efficacy of ketoconazole alone versus the combination of ketoconazole and
adapalene in the treatment of pityriasis versicolor. Methods: This study was conducted at
Department of Pharmacology, Banu Medical College, Banufrom May 2023 to October2023. Total
90 (45 in each group) adult patients diagnosed with the condition were assigned to either
treatment group. Group A was treated with ketoconazole 2% cream monotherapy, while Group-
B was given combined therapy with ketoconazole 2% cream and adapalene 1% gel. Both groups
underwent treatment for duration of four weeks, with instructions for application provided by
the investigators. Treatment outcomes, including lesion clearance rates were evaluated at
follow-up. The collected data underwent processing and analysis utilizing IBM SPSS, version
23.0. Results: Out of total participants 57(63.3%)were male and 33(36.7%) were females, with a
mean age of 30.63 + 8.38 years. Regarding lesion type, the distribution between
hyperpigmented (51.1%) and hypopigmented (48.9%) lesions were relatively balanced. This
study depicted a significantly higher proportion of patients in the combination therapy group
(n=39, 86.7%) experienced improvement compared to those in the ketoconazole monotherapy
group 21(46.7%) (p < 0.001). Conclusions: In conclusion, this study demonstrates that the
combination of ketoconazole and adapalene exhibits superior efficacy compared to
ketoconazolealoneintreatingpityriasisversicolor.

INTRODUCTION

Pityriasis versicolor, often known as "tinea versicolor," is a
prevalent fungal skin disease. Although this condition can
be a rather harmless one, the skin's signature appearance
of discolored patches is often displeasing and leads to
embarrassmentinthe patientsaffected by the condition[1,
2]. Therefore, to enhance understanding of pityriasis
versicolor by both the healthcare providers and the
patients, the causes, morphology, diagnosis, and available
treatment options for this condition should be well
understood [3]. The cause of this is the yeast malassezia
furfur, whichis present on everyone's skininherently[4,5].
Pityriasis versicolor can occur if this yeast multiplies under
certain conditions mainly when there is warm and humid

conditions or excessive secretion of sebum. Small round or
oval macules are some of the most common complaints in
pityriasis versicolor. These patches differ in colour as of
brown, white, tan or pink depending on the colour of the
skin of the patients. In persons, they manifest more on
areas that are normally profusely sweating, including the
chest, back, shoulders, and upper arms. Occasionally, the
affect area of skin may be associated with modest itching
or slight dryness of the skin[6]. Physician usually diagnose
pityriasis versicolor usually through visual examination of
skin by naked eyes. Sometimes reveals additional
informationisrevealed from skin scrapings or Wood's lamp
examination for typical mycological features. They found
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out that pityriasis versicolor must be differentiated from
other diseases that exhibit similar symptoms, for example,
vitiligo, or eczema to give it the right treatment [7]. A
number of therapeutic strategies are generally prescribed
for pityriasis versicolor and these include the use of anti-
fungal agents, which can be applied in form of creams,
lotions or shampoos. These medications help to get rid of
the yeast and allow the normal processes of self-cleaning
of the skin flora. A type of systemic antifungal drug
commonly employed is ketoconazole, which is well
researched in the treatment of pityriasis versicolor [8].
When administered alone ketoconazole exerts its action
through suppressing the growth of the aetiologic agent,
which is Malassezia furfur. It also comes in the form of
creams, shampoos, and oral tablets to suite the extent and
areas of infection [9]. Over the last few years, there have
been interest towards combination therapy of
ketoconazole with adapalene to improve the prognosis of
pityriasis versicolor. Adapalene is an anti-inflammatory
substance that also contains properties of a keratolytic
agent, thus making it compatible with ketoconazole in this
regard. Pityriasis versicolor is thus treated by both the
fungicidal effect reducing the fungal overgrowth, and the
inflammatory and skin turnover effect, trying to manage all
theareasaffected[10].

The purpose of this study was to establish whether the
combination of ketoconazole with adapalene has more
effective in the treatment of pityriasis versicolor. In
seeking to study this potentially complementary
combination therapy, it was aimed to treat both the
antifungal and inflammation triggers of the disease to
perhaps improve the treatment results. This research
could prove to be very useful in expanding the
understanding of how to better deal with pityriasis
versicolor; thus, providing a broader approach to treat this
frequently encountered fungal disorder. Furthermore, the
assessment of the efficacy of this combination therapy
would help to cover the reported lack of relevant
literatures, and contribute to the derationing of evidence-
based management of pityriasis versicolorforclinicians.

METHODS

The study was done after getting ethical clearance from
the set institutional review body (BMC/IRB/23/37). This
study was conducted in the department of pharmacology,
Banu Medical College, Banu from May to the end of October
in the year 2023. Type of study adopted was experimental
study. This research conformed to World Medical
Association Declaration of Helsinki, and participants'
written informed consent secured beforehand; patient-
identifying information was kept confidential and
anonymous. A prospective, randomized comparative study
design was used. The sample size was determined using

DOI: https://doi.org/10.54393/pjhs.v5i08.1679

WHO calculator (www.openepi.con) assuming
improvement with the combination therapy ketoconazole
2% cream and adapalene 1% gel to be (87.5%) compared to
ketoconazole alone (47.5%) with a power of 80% and a
significance level of 0.05 using a two-sample proportion
formula for independent samples [11]. Pityriasis versicolor
was identified clinically and verified by microbiological
microscopy or culture in adult individuals. Excluded
patients had allergies to study drugs or dermatological
disorders. Participants were assigned to two treatment
groups: Group A was treated with Ketoconazole 2% cream
monotherapy, while Group-B was given combined therapy
with ketoconazole 2% cream and adapalene 1% gel. Both
groups underwent treatment for duration of four weeks,
with instructions for application provided by the
investigators. Treatment commenced promptly upon
diagnosis and continued for 4 weeks. Follow-up
assessments were scheduled at 1-month intervals post-
treatment initiation to monitor progress and evaluate
treatment outcomes. The primary outcome measure was
the percentage of participants achieving complete
clearance of pityriasis versicolor lesions. Complete
clearance of Pityriasis versicolor lesions was defined as
the absence of visible lesions upon clinical examination
and confirmed by photographic documentation at the end
of the treatment period. Specifically, lesions were
considered cleared if no signs of scaling, erythema, or
hypopigmentation were observed. Clinical evaluation of
skin lesions was performed using wood's light lamp by
trained dermatologists The infected areas typically exhibit
a yellow-green fluorescence under wood's light [22].
Compliance was monitored through regular follow-ups,
andany mildirritation or redness at the application site was
documented as an adverse effect. The assessment of
adverse effect mild irritation was labeled as slight
discomfort or redness at the application site, noticeable
but not interfering significantly with daily activities or
requiring specific treatment. Satisfaction levels were
categorized into "well satisfied" for strong positive
feedback, "moderately satisfied" for mixed responses, and
"unsatisfied" for negative feedback, based on patient self-
reports. The data were analyzed using the statistical
software SPSS version 23.0. The mean and standard
deviation were employed to analyzed quantitative data
such as age and duration of disease. Qualitative factors
(gender, type of lesion, improvement yes/no, side effects
yes/no, patients satisfaction) were analyzed to determine
their frequency and percentage. Chi-square tests and
unpaired t-test were employed to assess the comparative
effectiveness of the treatments in the two groups. A p-
value less than 0.05 was considered to be statistically
significant.

RESULTS
The baseline characteristics of the participants were
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summarized in table 1. Many participants i.e. 57 (63.3%)
were male, with an average age of 30.63 + 8.38 years. Most
patients fell within the age group of 18-30 years 58(64.4%),
and the duration of the disease varied, with a substantial
proportion 31 (34.4%) experiencing symptoms for 1-2
months. Regarding lesion type, the distribution between
hyperpigmented (51.1%) and hypopigmented (48.9%)
lesions wasrelatively balanced.

Table 1: Baseline Characteristics of Study Participants

Variables N(%)/ Mean * SD

Gender
Female 33(36.7)
Male 57(63.3)
Age Groups (Years)

18-30 58(64.4)
31-50 32(35.6)

Age (Years) 30.63 +8.38
Less than 1Month 30(33.3)
1-2 Months 31(34.4)
More than 2 Months 29(32.2)

Type of Lesion

Hyperpigmented 46(51.1)
Hypopigmented 44(48.9)

Table 2 presented a comparison between the two
treatment groups concerning baseline characteristics. No
statistically significant differences were observed
between the groups in terms of gender, age distribution,
age mean, durationof disease, or type of lesion.

Table 2: Comparison between the Treatment Groups Regarding
Baseline Data

Group A Group B

DOI: https://doi.org/10.54393/pjhs.v5i08.1679

Table 3: Comparison of Improvement between Treatment Groups

Group B p-
Improvement
N(%) value
Yes 21(46.7) 39(86.7)
<0.0071°
No 24(53.3) 6(13.3)

*Chisquaretest

Regarding side effects and patients' satisfaction, the
combination therapy group reported a higher incidence of
mild irritation(n=16, 35.6%) compared to the Ketoconazole
monotherapy group (n=3, 6.7%) (p < 0.001). However,
patients in the combination therapy group also exhibited
higher satisfaction levels, with 55.6% reporting being well
satisfied, compared to 31.1% in the monotherapy group(p =
0.048)(Table 4).

Table 4: Comparison between the Treatment Groups Regarding
Side Effectsand Patients'Satisfaction

Treatment G:'(':Z)B vV a'::l e
Side Effects (Mild Irritation) 3(6.7) 16(35.8) <0.001
Patients Satisfaction
Well Satisfied 14(31.1) 25(55.6)
Moderately Satisfied 20 (44.4) 15(33.3) 0.04
Unsatisfied 11(24.4) 5(11.1)

Variables N(%)/MeanSD N(%)/Meansp © o€
Gender
Female 16(35.8) 17(37.8) X
Male 29(64.4) 28(62.2) 0827
Age Groups (Years)
18-30 28(62.2) 30(66.7) .
31-50 17(37.8) 15(33.3) 0660
Age (Years) 31.4+£8.46 29.9+8.32 0.402°
Duration of Disease
<Imonth 16(35.6) 14(31.1)
1-2 month 15(33.3) 16(35.6) 0.905°
>2 month 14(31.1) 15(33.3)
Type of Lesion
Hyperpigmented 21(46.7) 25(55.6) R
Hypopigmented 24(53.3) 20 (44.4) 0-599
*Chisquaretest; "Unpaired t-test

The efficacy of the treatment regimens was evaluated
based on the improvement observed in the patients. As
depicted in Table 3, a significantly higher proportion of
patients in the combination therapy group (n=39, 86.7%)
showed improvement compared to those in the
Ketoconazole monotherapy group 21(46.7%)(p < 0.001).

*Chisquaretest

DISCUSSION

Pityriasis versicolor,acommon fungal infection of the skin,
presents with characteristic discolored patches that can
cause discomfort and self-consciousness. Ketoconazole, a
widely used antifungal medication, has been a mainstay in
the treatment of this condition, effectively targeting the
underlying fungal overgrowth. Nonetheless, new studies
show that ketoconazole increases adapalene, an anti-
inflammatory compound, leading to better results in
sufferers of pityriasis versicolor. Thus, the purpose of this
work was to compare the effectiveness of ketoconazole
used alone and in combination with adapalene, which will
help in determining the further approach to the treatment
of this dermatological lesion [12, 13]. Similar to Jha S
findings, this study observed a higher prevalence of males,
with 63.3%males and 36.7% females. Participants mean
age 30.63 (SD =8. 38) was quite comparable to Jha S in
participant's age of 31.1(SD =9. 22) Likewise, participant's
age distribution especially in younger age group of 18 to 30
years confirm both this study finding and that of Jha S[14].
Additionally, while this study noted variability in the
duration of the disease, ranging from one to two monthsin
a substantial proportion of patients (34. 4%), Mohankar's
findings corroborate the notion of a relatively short
duration of symptoms, with an average duration of three
months (range: (First time users - 1to 6 months)[15]. The
outcomes of this study corroborate the research of
Hameed S et al., in 2022, namely, the higher efficacy of
combination therapy as opposed to monotherapy for
pityriasis versicolor. In the present study, a significantly
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higher proportion of patients in the combination therapy
group 39(86.7%) showed improvement compared to those
in the ketoconazole monotherapy group 21 (46.7%) (p <
0.001)[16]. The present study established the results same
as Tawfik KM et al., in 2022 who established that in the
frequency of improvement, a combination of drugs fared
much better than Ketoconazole [17]. Shi TW et al., in 2015
conducted the study on the effectiveness of different
concentrations of adapalene in treating acne and
established that combined therapy with ketoconazole 2%
cream and adapalene 1% gel has been shown to increase
theratio of the patients who feltimprovement compared to
the control group (92% vs 72%; P= 0. 0009), which was in
parallel to this findings[18, 19]. Further, the findings of this
research were in harmony and line with other research
carried out by Gobbato AA et al., in 2015. The results of the
present study were in line with those of Bakr E et al., in
2020, who found that 93.3% of patients in the combination
group and 83.3% in the monotherapy group both showed
substantial improvement; this sample size was similar to
that of the former [20, 21]. Results of present study were
consistent with the results of other studies thus strongly
support the conclusion that combining medications was
more effective than using a single therapy for treating
pityriasis versicolor [19-22]. Lack of long-term follow-up
limits assessment of treatment durability. Future research
should consider larger sample sizes and longer-term
follow-up to evaluate treatment sustainability and relapse
occurrence.

CONCLUSIONS

In conclusion, this study demonstrates that the
combination of ketoconazole and adapalene exhibits
superior efficacy compared to ketoconazole alone in
treating pityriasis versicolor, highlighting the potential of
combinationtherapyasapreferredtreatmentapproach for
this dermatological condition. These findings contribute to
the optimization of therapeutic strategies, ultimately
improving patient outcomesand quality of life.
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Letrozole was an aromatase inhibitor that has gained prominence as an alternative to the
clomiphene citrate for ovulationinduction in females with Polycystic Ovarian Syndrome (PCOS).
Objective: To assess the frequency of mature follicle rate as a result of letrozole treatment in
subfertility due to PCOS. Methods: This interventional study was performed at Obstetrics and
Gynecology Department, Combined Military Hospital, Multan, over a period of 6 months, from
March 1, 2023 to September 1,2023. The study included 322 cases aged between 20-40 years,
who reported infertility forlonger than ayear, had Body Mass Index(BMI)<28, and had subfertility
due to PCOS. All study participants were subjected to letrozole treatment. Development of
mature follicles was observed utilizing transvaginal ultrasound starting from the 10" day of
treatment. Results: The mean age of patients was 32.82 + 4.30 years. The mean weight was
61.74 + 7.35 kg, whereas the mean height was 1.61 + 0.069 m. The mean BMI| was 23.68 + 2.96
kg/m” Among the participants, 161(50.0%) patients had primary infertility, and 161(50.0%) had
secondary infertility. After receiving letrozole treatment, 237 (73.6%) patients had mature
follicles on ultrasonography. Conclusions: Letrozole seems to improve the rate of follicle
maturation in women with subfertility due to PCOS, thereby increasing the likelihood of
pregnancy. Based on these findings, letrozole can be regarded as a suitable alternative to first-
line therapies such as clomiphene citrate, providing favorable outcomes and minimal side
effects, specificallyin patients with clomiphene citrate resistance.

INTRODUCTION

Polycystic Ovarian Syndrome (PCOS)is the most frequently
occurring endocrine dysfunction in females, affecting
approximately 4-18% of reproductive age women all over
the world [1]. The prevalence of PCOS is higher among
Pakistani women (33.3%) compared to Western women
(20-25%)[2, 3]. Itisidentified asirregular menstrual cycle,
manifestation of overabundance of androgen suchasacne
and hirsutism, and the presence of multiple small cysts in
the ovaries, as seen on USG [4]. Although it is one of the
many paramount reasons of infertility in women of
reproductive age, its cause is still undetermined and its
management is complex [5, 6]. Recent studies have
demonstrated that PCOS is linked with anovulatory

infertility and the induction of ovulation is the primary goal
in managing PCOS-induced infertility. Weight reduction,
lifestyle modifications, and several pharmacological
agents such as metformin and clomiphene citrate are
various strategies for managing PCOS [7]. Aromatase
inhibitors, specifically letrozole, were introduced by
Mitwally and Casper in 2001 for the induction of ovulation
[8]. It is a potential non-steroidal agent that functions by
reducing the conversion of androstenedione and
testosterone into estrogen [9]. By diminishing the body
levels of estrogen, letrozole alleviates the negative
feedback on the hypothalamus and pituitary gland. This
causes raised Follicle-Stimulating Hormone (FSH) and
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Luteinizing Hormone (LH) levels, which stimulate the
ovarian follicle development [10]. Letrozole exhibits a
mono-follicular response and does not cause adverse
effects on endometrium and mucosa of cervix, due to its
lack of estrogen receptor blockage. Also, it is cleared from
circulation more quickly due to its shorter half-life (2 days)
[11]. Compared to other similar drugs, it has a lower risk of
multiple pregnancies, ovarian hyperstimulation syndrome,
and congenital fetal malformations [12, 13]. The main side
effects of this drug are headache, gastro-intestinal
disturbances, jointache, flushing, and sweating[14]. Due to
presence of evidence regarding safety and efficacy of
letrozole, it has been approved by the US Food and Drug
Administration for first line treatment [15, 16]. Several
studies have reported a varied impact of letrozole in
treating subfertility in women with PCOS. A study reported
that mature follicles rate (=17 mm in size) was 38% in
patients receiving letrozole treatment [6]. Another
systematic review reported that the possibility of ovulation
was much higher in letrozole [17]. Another study reported
the ovulation rate was 86.7% following the administration
of letrozole[18].

Given the dearth of local evidence and the contrasting
results from global data regarding the number of mature
follicles, the rationale of this study was to determine the
frequency of mature folliclesin patientsreceiving letrozole
for the treatment of subfertility due to PCOS. If this study
finds a higher number of mature follicles, it could possibly
result in considering letrozole as a first-line therapy in the
future. Moreover, letrozole is a safer drug and can
effectively substitute the first-line drugs for ovulation
inductionin patientswithPCOS.

Thereby, it could be regarded as a feasible first-line
treatment optionforinducingovulationinthese cases.

METHODS

The interventional study was carried out at Obstetrics and
Gynecology department, Combined Military Hospital,
Multan, for 6 months from 1" march to 1% September 2023.
Sample size of 322 was measured utilizing 95% confidence
level, 5% margin of error and expected percentage of
mature follicles in the group getting letrozole as 70.21%
[19]. Consecutive sampling technique was utilized to
gather the data. Patients aged between 20-40 years,
reportinginfertility forlongerthanayear, havingbody mass
index <28 kg/m?, and having subfertility owing to PCOS
(absence of ovulation, symptoms of increase inandrogenin
the blood such as hirsuitismand acne, and the raised levels
of testosterone in the blood) were included in the study.
Patients having tubal patency on hysterosalpingography,
abnormal follicle stimulating hormone, luteinizing
hormone, prolactin, progesterone, estrogen, and
testosterone levels or patients whose husbands had
abnormal semen analysis report were excluded from the
study. The study proposal was submitted to the
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institutional ethical committee of Combined Military
Hospital, Multan for review and approval. The Committee
examined the adherence of the study to ethical standards,
including participant safety, privacy, and the risk-benefit
ratio and the approval was granted on 1% Jan, 2023 with the
reference number (ERC No. 24/2024). Informed consent
was obtained from all patients before including them in the
study. Detailed information regarding the objectives,
procedures, possible risks, and benefits of the study was
given to patients through a written consent form. It was
designed to ensure that patients had ample and
appropriate information to make an informed decision
about their inclusion in the study. Data were then taken
from each patient meeting the inclusion criteria. All cases
were diagnosed for subfertility and PCOS using Rotterdam
criteria[20]. Initial dose of 2.5 mg letrozole was given to all
patients, and then the dose was escalated up to 5 mg per
day for 5 consecutive days beginning from the day 3 of the
menstruation, as recommended in the literature [9, 18].
Eachwoman continuedtoreceive metformin 500 mgthrice
a day, as recommended in the previous studies [21].
Development of mature follicles was observed utilizing
transvaginal ultrasound starting from the 10" day of
treatment. Asubcutaneousinjection of 10,000 IU of Human
Chorionic Gonadotropin (hCG) was given to activate
ovulation as soon as at least one mature follicle having a
mean diameter >18 mm was seen on TVUS. All data was
collected by researcher herself. All data was entered and
analyzed utilizing Statistical Package for Social Sciences
(SPSS)version 23.0. Quantitative data such as age, weight,
height, and body mass index were presented as mean +
standard deviation. Categorical data like type of infertility
and number of mature follicles were presented as
frequenciesand percentages. Chi-square test was utilized
to compare the number of mature follicles following
letrozole treatment with respect to age, body mass index
andtype of infertility.

RESULTS

Atotal of 322 patients were included in the study. Baseline
characteristics were explained in table 1. Mean age of
patients was 32.82 + 4.30 years, with a range of 20 years.
Meanweight of the patientswas 61.74 +7.35 kg whereas the
mean height was 1.61+ 0.069 m. Mean BMl was 23.68 + 2.96
kg/m?. Among these patients, 161(50.0%) patients had
primary infertilityand 161(50.0%)had secondary infertility.
Table 1: Baseline Parameters of Patients Having Subfertility due
toPCOS(n=322)

Variables ((CELEXD) VATEA)
Age*(Years) 32.82 +4.30
Weight*(Kg) 61.74+7.35
Height*(m) 1.61+0.069
BMI*(Kg/m?) 23.68+2.96
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Type of Infertility

Primary 161(50.0)

Secondary 161(50.0)

PCOS = polycystic ovarian syndrome; n = number of study
participants; % =percentage of study participants; kg =kilogram;
m = meter; BMI= Body mass index; kg/m? = kilogram per meter
square; * = mean * standard deviation was used to explain the
data.

Figure 1 illustrated the frequency of mature follicles in
patients with PCOS treated with letrozole for subfertility.
Amongthese patients, 237(73.60%)had mature follicles on
ultrasonography afterreceivingletrozole treatment.

Mature Follicles

85,
26.40%

M Yes

237,
73.60% B No

Figure 1: Frequency of Mature Follicles in Women with PCOS
Treated with Letrozole for Subfertility

Table 2 showed the comparison of mature follicle rate
following administration of letrozole with respect to age,
body mass index, and type of infertility. Results
demonstrated that patients who belonged to 20-30 years
age group responded better to letrozole in terms of
follicular maturation (p = 0.004). Similarly, patients who
were underweight had a significantly higher number of
mature follicles following letrozole treatment(p=0.028), as
compared to over-weight individuals. Letrozole showed
more beneficial impacts in patients having primary
infertility(p <0.000).

Table 2: Comparison of Mature Follicle Rate Following
Administration of Letrozole With Respect to Age, Body Mass Index
and Type of Infertility(n=322)

Variables Description HaturelFollicls N1{%) p-

Yes No Total  Value

Age Groups 20-30 85(84.16) | 16(15.84) [ 101(100.0) 0.004
(Years) 31-40 152(68.78) | 69(31.22) | 221(100.0) ’

Underweight | 4(100.0) 0(0.0) 4(100.0)
BMI(Kg/m?) [Normal Weight | 148(69.16) | 66(30.84) | 214(100.0) | 0.028
Over Weight | 85(81.73) | 19(18.27) |104(100.0)

Primar: 133(82.61) | 28(17.39) | 161(100.0)
Type of y 0.000

Infertility Secondary |104(64.60)| 57(35.40) | 161(100.0)

n =Number of study participants; BMI= Body mass index; kg/m?=
kilogram per meter square; * = Chi-square test was utilized to
calculate p-value and p<0.05 was taken significant.

DISCUSSION

PCOS was the most frequently encountered female
endocrine dysfunction responsible for subfertility among

DOI: https://doi.org/10.54393/pjhs.v5i08.1878

women of reproductive age [22]. Safe and effective
induction of ovulation was crucial for women with infertility
[18]. So, this study was executed to assess the frequency of
mature follicle rate as a result of Letrozole treatment in
subfertility due to PCOS. In this interventional study, 322
women with subfertility were included. All patients
received Letrozole treatment for follicular maturation. In
the present study, mature follicular development was
reported in 237 (73.60%) cases in response to Letrozole
treatment. In a study by Bansal S et al., mature follicular
development was observed in 68.47% patients who
received Letrozole treatment [18]. In another study
conducted by Hegde R et al., it was reported that mono-
follicular development was higher as a result of Letrozole
therapy (86.9%). Ovulation rate was also greatly enhanced
following Letrozole treatment (92.0%) [23]. Likewise,
JaveriaMetal., reported that the successful ovulation was
achieved in 81% in patients taking Letrozole [24]. A clinical
trial carried out by Gupta E et al., revealed that the number
of follicles 218 mm for the Letrozole group was 1.11 + 0.43
and 2.53 +1.10 for the Clomiphene Citrate group (P<0.001).
Letrozole group also had a higher endometrial thickness
than the group taking Clomiphene Citrate (P<0.001). Higher
ovulation rate was also observed in the letrozole group
(P =0.047), compared to the findings of the present study
[25]. Various other studies documented the similar results.
In an Indian study, it was found out that ovulation rate was
73% in patients who received a combination of letrozole in
comparison to 38% in those who received Letrozole alone
(p=0.003)[6]. Similarly, a Bangladeshi study also reported
that mono-follicular development was higher in Letrozole
group (p =0.004)[12]. Another study conducted by Zeba D
et al., showed that 65% of patients had ovulation following
Letrozole administration [5]. However, an RCT reported
that patients who received the combination of letrozole
and Clomiphene citrate had a higher ovulation rate (77%)
than those who received letrozole alone (43%) this study
has several limitations [9]. First, the interventional nature
of the study restricts the ability to determine the long-term
effects and causality of Letrozole treatment. Secondly, no
control group was included in the study, limiting the ability
to compare the effects of Letrozole against a baseline or
alternative treatments.

CONCLUSIONS

Letrozole seems to improve the rate of follicle maturation
inwomen with subfertility due to PCOS, thereby increasing
the likelihood of pregnancy. Based on these findings,
letrozole can be regarded as a suitable alternative to first-
line therapies such as clomiphene citrate, providing
favorable outcomes and minimal side effects, specifically
inpatientswith clomiphene citrateresistance.
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Ambulatory sedation in pediatric dentistry is crucial for managing anxiety and pain, ensuring
effective treatment. Assessing the knowledge and practice of dental graduates regarding this
techniqueis essential forimproving pediatric dental care. Objective: To evaluate the knowledge
and practice of dental graduates in Karachi regarding ambulatory sedation in pediatric
dentistry. Methods: A cross-sectional survey was conducted from July 2023 to December 2023
among dental graduates in Karachi using a simple random sampling technique. Data were
collected through a structured, self-administered questionnaire, which included 5
demographic questions, 14 knowledge questions, and 3 practice questions. The knowledge
questions were scored, with each correct answer allocated 1 point, and the total score
categorized into poor (0-4), good (5-9), and excellent (10-14) knowledge levels. Data were
analyzed using SPSSversion 25.0, with descriptive statistics and Chi-square tests employed for
analysis. Results: Out of 200 respondents, 45% demonstrated excellent knowledge, 40% had
good knowledge, and 15% had poor knowledge regarding ambulatory sedation in pediatric
dentistry. The practice assessment revealed that 60% of the graduates regularly used
ambulatory sedation techniques, while 40% reported occasional use. Significant associations
were found between knowledge levels and years of practice (p<0.05). Conclusions: The study
indicates that while a substantial proportion of dental graduates in Karachi have excellent
knowledge of ambulatory sedation, there is a need for continued education and training to
ensure consistent practice. Enhancing knowledge and practice through targeted programs can
improve pediatricdental care outcomes.

INTRODUCTION

Children can be difficult during dental work due to the fear
and anxiety that comes withit[1]. There are several unique
challenges to pediatric dentistry. This fear and anxiety
often results in incomplete procedures being done or the
parents refusing to let their kids receive necessary
treatments which they need [2]. In light of this problem,
dental professionals have come up with different methods
for dealing with young patients. One of these methods
involves giving them drugs that make them sleepy but not
unconscious known as ambulatory sedation. The dentist
administers medications which depress the central
nervous system while still being able to talk with the child.
Through experience it has been shown that this method
creates an environment where the kid is more comfortable
and willingto corporate thus making the treatment process

smoother[3, 4]. Common medications used by dentists to
aid sedationinchildrenwho are visiting the dental office for
serious procedures are midazolam and Propofol. They
preferthese because they work well and are safe if given by
someone who knows what they're doing[5]. The American
Academy of Pediatric Dentistry (AAPD) and other top
medical organizations support the use of sedation therapy
during office-based treatment where children have their
teeth looked at, noting advantages like affordability,
simplicity, and early care access among others [6]. Even
with these developments, there is still a great deal of
unknown about the proper use of sedation by dentists in
pediatric dentistry, especially in areas such as Karachi.
With the goal of improving chair side efficiency, lowering
visit frequency, and improving patient comfort, this study
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examines outpatient sedation practices and
advancements in pediatric dentistry settings. The goal of
the study is to enhance juvenile dental care procedures by
addressing these important factors. Level of knowledge
and practice of ambulatory sedation among dental
professionals in Tanzania, Majority of dentist have enough
knowledge of sedation in dentistry, it's been reported that
onlyoneintenhave had propertrainingon sedation[7]. The
requirement of sedation for dental treatments is more in
preschool patients in the city of Cuenca. Ambulatory
sedation plays a vital role in situations where it is
impossible to use operating rooms. This study concluded
that the knowledge isinadequate about the procedure and
conditions of giving sedatives [2]. Individual adjustments
should be made to the appropriate amount of sedation in
order to properly balance the demands of the patient, the
operator, and the procedure's safety. The amount of time
spent on surgery is crucial for the recovery stages, and it
may be significantly impacted by the patient's cooperation
or interruptions of the surgeon [8]. Oral sedatives have
historically been the primary source of pediatric dental
sedation; however, new developments have led to the
introduction of innovative drugs and techniques that are
producing outstanding outcomes [9]. Experts in sedation
must anticipate the negative consequences of sedation,
which is why carefully chosen patients under precise
therapeutic guidelines are needed to prevent the as-yet-
undetermined potential neurological repercussions. The
prevalence of pediatric dental diseases makes it likely that
sedation will be required in the near future. By utilizing the
right medications and delivery methods and fine-tuning
the behavioral evaluation criteria, this scenario will
improve the effectiveness of sedation [10]. Following
dental treatment under GA, a number of the children
experiencedrelapses; 24-59% acquired new carieslesions
and 6.5-87% needed further restorative dental care. Dental
practitioners should put more of an emphasis on
prevention rather than the conventional strategy of
treating the symptoms of oral disorder [11]. The use of
general anesthesia and sedation in dentistry offices is not
well documented throughout Latin America. During the
COVID-19 confinement period in Ecuador, mobile
anesthesia became essential as it was nearly difficult for
children to receive dental care in a hospital setting [12].
Children's anatomical, pharmacokinetic, and psychological
characteristics are always changing; thus, sedation
attempts to preserve safety, relieve pain, lessen anxiety,
and requlate behavior so that the intended intervention
may be carried out. Since deep sedation or general
anesthesia are necessary to safely develop dental
treatment due to factors like the child's extensive
treatment needs, age, acute situational anxiety, limited
cognitive functioning, long intervention times, physical
disability, or medical conditions, minimal pharmacological
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or non-pharmacological interventions are frequently
insufficient to achieve adequate comprehensive care in
pediatric dentistry [13]. Ambulatory sedation is used to
relieve anxiety, pain and discomfort in a broad spectrum of
patients during many types of diagnostic or therapeutic
procedures. Number of students who have obtained a
recognized qualification in dentistry in a given years are
dental graduates. Among those are Fresh Graduates, Post
Graduates and Dental practitioners. No previous study has
been conducted so far in Karachi to Assess the Knowledge
and Practice about the Ambulatory Sedation in Pediatric
Patients. This study will help to lessen the feeling of pain
during dental treatments, which will contribute to the
development of trust and a positive relationship between
the pediatric patient and the dentist, as well as the
elimination of fear and anxiety and the promotion of a
positive patientattitude towards dental care.

METHODS

The Cross-sectional design was used in this study. The
study settings were dental OPDs of dental colleges and
clinics in Karachi. Study duration was 6 months (July 2023
to December 2023) after approval of synopsis from IRB Ref.
No. IRB/D-000070/23. Study population was Dental house
officers, FCPS/MCPS/ MDS trainees, Post Graduates and
Clinical faculty members and sample size was calculated
using online software. Inclusion criteria was dental
graduates and post graduates, practicing dentist, male /
female dentist, age above 20 years. Exclusion criteria was
dental graduates who have not practiced in the last year,
dental graduates who are currently not residing in Karachi;
dental graduates who did not consent to participate in the
study. A simple random sampling technique was used to
ensure that every dental graduate in Karachi had an equal
chance of being included in the study, minimizing bias and
ensuring a representative sample. A structured, self-
administered questionnaire was developed for data
collection. The guestionnaire was pre-tested on a small
group of dental graduates to ensure clarity and validity. It
consisted of three main sections: Demographic
Information: 5 questions assessing the demographic
characteristics of the dental graduates. Knowledge
Assessment: 14 questions, each correct answer allocated 1
point, assessing the knowledge regarding ambulatory
sedation in pediatric dentistry. The questions were
developed and validated based on previous studies by
SalesNetal., and LiSFetal.,[3,14]. Practice Assessment:
3 questions assessing the practice of dental graduates
regarding ambulatory sedation. The total score for the
knowledge assessment ranged from O to 14. Based on the
scores, the knowledge levels were categorized as follows:
poor knowledge: 0-4 points, good knowledge: 5-9 points
and excellent knowledge: 10-14 points. Data were analyzed
using SPSS software version 25.0. Descriptive statistics,
including frequencies and percentages, were used to
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summarize the demographic characteristics and
knowledge levels of the respondents. Inferential statistics
were used to identify associations between demographic
variables and knowledge levels. Specifically: The Chi-
square test was used to assess associations between
categorical variables. Mann-Whitney U test was used to
compare knowledge scores between two independent
groups when the data did not follow a normal distribution.
However, this test was not used in the results section,
indicatinganeed forreconsideration of its application. A p-
value of <0.05was considered statistically significant.

RESULTS

Results revealed that the majority of participants were
aged between 25-35 years, with a relatively equal
distribution of male and female participants. Most
respondents were dental graduates practicing in private
settings, with more than five years of experience(Table 1).

Table 1: Sociodemographic Characteristics of study Participants

DOI: https://doi.org/10.54383/pjhs.vbi08.1594

Can a Sedative Drug Be Used To Replace
A Local Anesthetic Agent?

Is Midazolam A Sedative Agent?
Is Lidocaine A Sedative Agent?
Is Propofol A Sedative Agent?

Is Articaine A Sedative Agent?

Is Nitrous Oxide A Sedative Agent?
Is Diclofenac A Sedative Agent?

Can Diazepam Be Administered By
Nasal Spray?

186(75.6%) | 60(24.4%)

230(93.5%)| 16(6.5%)
26(10.6%) |220(89.4%)
198(80.5%) | 48(19.5%)
20(8.1%) |226(91.9%)
202(82.1%) | 44(17.9%)
16(6.5%) |230(93.5%)

140(56.9%) [ 106 (43.1%)

Is Nitrous Oxide Administered Only As
Inhalation Gas?

Does Midazolam Affect Neuromuscular
Transmission?

Does Diazepam Have A Greater Amnesic
Effect Than Midazolam?

178(72.4%) | 68(27.6%)

162(65.9%) | 84(34.1%)

126(51.2%) |120(48.8%)

Does Midazolam Have A Longer Duration Of

Action Than Diazepam? 186(75.6%) | 60(24.4%)

Is It True That Propofol Is Both An Analgesic
And A Sedative That Is Administered Through| 214(87.0%) | 32(13.0%)

Intravenous Route?

Category Frequency (%)
Age
25-35 Years 150(61%)
36-45 Years 80(32.5%)
>45 Years 16(6.5%)
Gender
Male 130(52.8%)
Female 16(47.2%)

Level of Dental Education

Graduates 200(81.3%)

Post Graduates 46(18.7%)

Settings

Private 180(73.2%)

Government 66(26.8%)

Years of Experience

<5 Years 90(36.6%)

>5 Years 156 (63.4%)

A significant proportion of participants believed that
sedation can reduce patient anxiety. Many participants
correctly identified midazolam as a sedative agent, while
recognizing that local anesthetic agents like lidocaine and
articaine are not sedatives. Participants were aware that
propofol is a sedative administered intravenously, and
nitrous oxide is used as an inhalation gas sedative. A
considerable number of respondents correctly answered
questions related to the pharmacological effects of
sedative agents, such as midazolam's impact on
neuromuscular transmission and the comparative
properties of diazepamand midazolam(Table 2).

Table 2: Knowledge Assessmentamong study participants

Yes

A No
Questions N (%) N (%)
210(85.4%)| 36(14.6%)

Can Sedation Reduce Patient's Anxiety?

Out of 200 respondents, 45% demonstrated excellent
knowledge, 40% had good knowledge, and 15% had poor
knowledge regarding ambulatory sedation in pediatric
dentistry(Figure1).

Knowledge of Ambulatory Sedation in PD
50

40 45%
40%

10 15%

Excellent Good Poor
O Knowledge of Ambulatory Sedation in PD

Figure1: Distribution of Knowledge Levelsamong Respondents
A notable percentage of participants reported practicing
sedation in children. Reasons for not practicing sedation
included a lack of training, cost concerns, and perceived
patient(Table 3).
Table 3: Practice of Sedationamong study participants

Yes (%) No (%)

Practice of sedation

Are you practicing sedation in children? (19%) (81%)
The reason for not practicing sedation
Due to lack of training (67%) (33%)
Due to cost (23%) (77%)
Due to risk factors of patients (10%) (90%)
Recommendation of sedative dose in a child
Pain (45.5%) (54.5%)
Anxiety (60.2%) (39.8%)
Other (30.9%) (69.1%)

DISCUSSION

The outcomes of this cross-sectional study shed light on
dental practitioners' knowledge and practices regarding
ambulatory sedation in pediatric dentistry in Karachi. The
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research examined a number of topics, including sedative
use, expertise evaluation, and sociodemographic traits.
The sample size for the study was 246 people, including
postgraduates and graduates in dentistry. The majority of
participants were dental graduates with over five years of
experience, which shows that they have some knowledge
and expertise with pediatric dental operations [1=7]. The
study's knowledge evaluation component found important
facts about dental practitioners' understanding of
ambulatory sedation. The majority of participants
correctly recognized sedation's ability to lower patient
anxiety as a significant benefit of pediatric dental
treatment. Inasimilarvein, manyindividuals seemtohavea
good grasp of the pharmacological elements of sedationas
they know that sedatives may be employed in place of local
anaesthetics [14]. Also, the volunteers clearly knew their
way around the various sedatives, including propofol and
midazolam, and how to administer them. There were
significant knowledge gaps on certain drugs, such
lidocaine and articaine, which are local anaesthetics and
not sedatives. The need formore knowledge and trainingin
differentiating between anesthetics used in dental
treatments is highlighted by this [2]. Sedation has been
found to be a promising trend in pediatric patients. Many
respondents indicated that they often gave children drugs
for sedation and this could mean a willingness to use drug-
induced sleep more frequently for the benefit of the
patient. However, others said that they did not use sedation
because they were not trained on it, considered it as
expensive or feared that the patient would be at risk. By
using these obstacles as targets for interventions and
teaching campaigns, dentists canincrease their utilization
of these methods. In keeping with established principles of
pediatric dental sedation, most commentsrevolved around
the best time to administer relaxants in order to alleviate
pain and fear in children. The results of the survey showed
that these surveyed practitioners are aware that thorough
painandanxiety assessments should be performedsoasto
make dental visits positive experiences for both child [4].
According to recent research by Wiener RC et al., in 2022,
dental practitioners today have a better grasp of sedation
procedures than they had in the past. This has led to
improved support for sedation treatments and an
awareness of the hazards connected with them. It was
shown that less anxious patients had more frequent dental
checkups and improved overall dental health [15].
According to a study of 2024, ambulatory sedation is a
substantial substitute for general anesthesia in pediatric
dentistry treatment cases when research shows it to be
more beneficial [16]. The technique should be selected
with the patient's unique qualities in mind. For juvenile
patients, both ambulatory and general anesthesia have
advantages, but they shouldn't be used asthe maintools for
behavior control. It is important that dentists have a
thorough grasp of various sedation methods in order to
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provide the best possible dental treatment [17,18]. In
Kuwait, parents and dentists' knowledge and use of nitrous
gas sedation were assessed in 2024 by Alkandari SA et al.,
despite their willingness to use it based on their dentist's
prescription, the majority of parents still know very little
about nitrous oxide sedation as a Behavior Management
Strategy (BMT). The study does, however, also show that a
sizable percentage of these dentists are devoid of the
knowledge and tools required to properly provide sedation.
This emphasizes how important it is for dentists to have
greater access to the right instruments and improved
training programs in order to administer nitrous gas
sedation to children [19]. Li SF et al., in 2013 conducted an
examination of dental practitioners' knowledge, attitude,
and practice regarding conscious sedationin children. The
findings indicated that although the majority of dental
professionals were aware of the practice, they frequently
lacked practical experience in administering appropriate
dosages. According to their survey, 15% of dental
practitioners did not employ the oral route of sedative
administration, whereas 85% liked it [14]. In their
evaluation of the elements needed to create an efficient
sedative, Hazara R emphasized the need of blending many
medicines into a single formulation. The technique of
choice, the patient's characteristics, and the expectations
of healthcare practitioners and patients all have a role in
the selection of sedative medications. As aresult, there is
stillno clearanswerintheliterature onthe bestdrugto take
inagivensituation[20].

CONCLUSIONS

The study concludes by identifying dental practitioners in
Karachiwho are presently engaged inambulatory sedation
and areas where they need improvements most. Findings
revealed that the respondents knew what sedation need to
be given to patients thus making them more comfortable,
and they could mention some of the various drugs which
can be used as sedatives and how to give them properly.
This indicates that there is a need for an improved and
expanded pharmacological education as there exists a
significant knowledge gap between sedatives and local
analgesics. However, despite these gaps, several
participants reported routinely administering sedation to
pediatric patients suggesting a positive attitude towards
utilizing sedative techniques to enhance patient care.
Strengthening the quality of pediatric dentistry care canbe
achieved in future through standardization of sedation
protocols, continuous education and training programs,
comprehensive training courses among others. For safe
and effective operationsinvolving sedationsitis necessary
for dental organizations, educational institutions, and
reqgulatory bodies work together. This will lead to better
outcomes and experiences for patients in pediatric
dentistry. Dental professionals' sedation knowledge and
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practices can be improved through future research that
focuses on long-term impacts of sedation methods and
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Myomectomy was one of the most frequently performed gynecologic procedures. It was a core
competency of training in the field of Obstetrics and Gynecology internationally and was
increasingly performed. Objective: To find the impact of trainee's involvement on surgical
outcomes of abdominal and laparoscopic myomectomy in tertiary care hospital. Methods: This
retrospective study was conducted at Igra National University Department of Allied Health
Sciences Peshawar from May 2022 to January 2023. Data were collected from 245 patients who
had undergone abdominal and laparoscopic myomectomy in tertiary care hospital. Data were
collected by using questionnaire which include all the information related to demographic,
socioeconomic status of patients, trainee's information, operative details, preoperative
measures, postoperative measures, length of hospital stay, blood loss during surgery. Results:
Data were collected from 245 patients from hospital records. Mean age in group A was 42.01+
8.23 years and group B 41.76 + 9.09 years. Mean uterine size in trainee involved group was 10.2 +
2.lcm and in group B was 10.5 + 2.3 cm. In simple abdominal myomectomy, procedures
performedwith trainees took longer compared to those without trainees, withamean operative
time of 110 + 20 minutes versus 90 + 15 minutes, respectively (p <0.05). Conclusions: It was
concluded that trainee involvement in abdominal and myomectomies surgeries create a
significant but negative impact on surgical outcomes due to increased operative time and
complications.

INTRODUCTION

Myomectomy is one of the most frequently performed
gynecologic procedures.Itisacore competency of training
inthefield of Obstetricsand Gynecologyinternationallyand
is increasingly performed in a minimally invasive fashion.
However, myomectomies are complex surgical
procedures, with the risk of blood transfusion as high as
10%. It is therefore prudent that we understand the impact
of trainee's involvement on outcomes of myomectomy to
balance education with patient safety [1]. To our
knowledge, whether trainee's involvement is associated
with surgical outcomes of myomectomy is unknown.

Furthermore, no studies have evaluated the impact of an
abdominal versus (vs) laparoscopic approach to
myomectomy. Surgical trainees play a pivotal role in the
delivery of surgical care, contributing to patient outcomes
through their participation in various procedures [2].
Abdominal and laparoscopic myomectomy, commonly
performed to treat symptomatic uterine fibroids,
represent intricate surgical interventions that require
skillful execution and precise technique [3]. The impact of
trainee involvement in these procedures on surgical
outcomes, including safety, efficacy, and patientrecovery,
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has garnered significant interest in the medical
community. Treatment systems for uterine leiomyoma can
incorporate medical choices, (for example, oral
contraceptives, progesterone, gonadotropin-delivering
chemical agonist (GnRHa), particular progesterone
receptor modulators, or the blend of relugolix-estradiol-
norethisterone), careful mediations (like hysterectomy,
laparoscopic myomectomy, and hysteroscopic
myomectomy), and non-careful choices (uterine artery
embolization)[4]. Uterine artery embolization is a helpful
strategy to save the uterus if a patient encounters
significant dying [5]. Notwithstanding potential
confusions associated with uterine artery embolization,
the primary concern is harm to the ovarian vascular
stockpile [6]. The myomectomy can protect richness and
keep up with the physical trustworthiness of the pelvic
floor. Patients are progressively choosing laparoscopic
myomectomy on account of the fast headway of negligibly
intrusive methods. Nonetheless, utilizing a fibroid
morcellator and different issues limit the utilization of this
methodology [7]. The laparoscopic electric fibroid
morcellator has been generally utilized in laparoscopic
myomectomy since the U.S. Food and Medication
Organization(FDA)endorsedits clinical use in 1995. It might
likewise prompt the scattering of sores, for example,
parasitic leiomyomata, iatrogenic endometriosis, and
disease movement [8]. Freeman AH et al., reflectively
reviewed the data of 4478 patients going through
laparoscopic myomectomy, and the incidence of uterine
sarcomas was 0.54%. Uterine sarcoma incidence in
individuals matured 50 to 60 years was pretty much as high
as 10/375 (2.6%), and utilizing a fibroid morcellator
expanded the gamble of harmful growths spreading to the
abdominopelvic cavity [9]. Consequently, the FDA
expressed the use of fibroid morcellator and alerts in 2014,
restricting the use of laparoscopic myomectomy. Tertiary
care hospitals serve as vital centers for surgical training,
providing trainees with opportunities to develop their
surgical skills under the guidance of experienced mentors
[10]. The involvement of trainees in abdominal and
laparoscopic myomectomy procedures offers valuable
hands-on experience, facilitating skill acquisition and
professional development [11]. However, the extent to
which trainee participation influences surgical outcomes,
such as operative time, intraoperative complications,
blood loss, length of hospital stay, and postoperative
morbidity, remains a subject of investigation and debate
[12].

The main objective of the study is to find the impact of
trainee's involvement on surgical outcomes of abdominal
andlaparoscopic myomectomy intertiary care hospital.

DOI: https://doi.org/10.564393/pjhs.vbi08.1753

METHODS

This quasi-experimental study was conducted at Iqgra
National University Department of Allied Health Sciences
Peshawar from May 2022 to January 2023. Data were
collected from 245 patients after calculating sample size
using the Open Epi calculator. The calculation included a
95% confidence level, 80% study power, an anticipated
effect size of 0.3, and the prevalence of outcomesbased on
pilot data(0.2). Adjustments were made to account for the
quasi-experimental design and division into two groups.
Data collection was conducted after obtaining informed
consent from the patients. Patients who had undergone
surgery in hospital and willing to participate in the study
were included. Those who were not willing to provide data
were excluded from the study. Data were divided into two
groups: Group A: cases where trainee participated in the
surgery procedure, Group B: cases where no trainee
present and surgery were done by attending surgeon. Data
were collected by using designed questionnaire which
include all the information related to demographic,
socioeconomic status of patients, trainees information,
operative details, preoperative measures, postoperative
measures, length of hospital stay, blood loss during
surgery. Thereliability of questionnaire was tested by using
SPSS version 29.0. Cronbach alpha for questions was
between 0.70 to 0.85. The validity of the data was checked
by expert from surgery departments from Igra National
University, department of Allied health sciences. The
primary outcome measures were operative time and
transfusion rate. Secondary outcomes were length of
hospital stay, major and minor complications after surgery.
Trainee involvement and intraoperative participation were
also recorded. Data were then entered into SPSS. We
conducted bivariate analysis to compare the two groups
using Chi-square tests for categorical variables and
independent t-tests for continuous variables. For mean
differences between the two groups, independent t-tests
were applied. Percentage differences between the groups
were analyzed using Chi-square tests. P value <0.05 were
considered as significant. Ethical approval was received by
the Ethical Review Committee (ERC) Iqra National
University, Peshawarunder Ref No: INU/AHS/286-22.

RESULTS

Among the 120 cases involving trainees, 67% (n=80) had
trainees assisting in the surgery, 17% (n=20) had trainees
leading the surgery, and 17% (n=20) were observing only.
This distribution indicates that the majority of trainee
involvement was in supportive roles, with a smaller
proportion taking onleadership or observational roles. The
data reflects a significant focus on hands-on training
through assistance, while leadershipand observation offer
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opportunities for differentlevels of engagementin surgical
procedures(Figure1).

80

n (%)

Assisting Leading the Surgery  Observing Only

Trainee Role

B ) e—

Figure 1: Distribution of Trainee Rolesin Surgeries

Data were collected from 245 patients from hospital
records. Table 1showed that the mean age in group A was
42.01 + 8.23 years and group B 41.76 + 9.09 years. Mean
uterine size in trainee involved group was 10.2 + 2.1cm and
in group B was 10.5 + 2.3 cm. BMI was slightly lower in the
Trainee-Involved Group (25.5 + 3.2 kg/m”2 vs. 26.0 + 3.5
kg/m?2). Hypertension (60% vs. 50%), diabetes mellitus
(30% vs. 34%), and other comorbidities (10% vs. 16%) were
somewhat more prevalent in the Trainee-Involved Group.
The uterine size was slightly smallerin the Trainee-Involved
Group(10.2 £2.1cmvs. 10.5 + 2.3 cm), with a higher median
number of fibroids (4 (3-6) vs. 3 (2-5)). Myoma locations
showed minor differences, with 40% fundus, 35% body,
and 25% cervix in the Trainee-Involved Group compared to
45% fundus, 30% body, and 25% cervix in the Attending
Surgeon-0nly Group. Preoperative anemia was present in
20% of the Trainee-Involved Group and 18% of the
Attending Surgeon-Only Group(Table1).

Table 1: Demographic Data of Patients(n=245)

Trainee-Involved

Attending Surgeon

DOI: https://doi.org/10.54393/pjhs.v5i08.1753

Variables Group Only Group
(Mean+SD)/N(%) (Mean+SD)/N(%)
Age(Years) 42.01+8.23 41.76 £9.09 0.25
Socioeconomic Status™
Low 48(40%) 44(35%) 0.12
Medium 54(45%) 63(50%) 0.25
High 18(15%) 19(15%) 0.55
BMI (Kg/m®) 255+3.2 26.0+3.5 0.005
Comorbidities
Hypertension 72(60%) 63(50%) 0.12
DM 36(30%) 43(34%) 0.35
Others 12(10%) 20(16%) 0.35
Uterine Size (cm) 10.2+2.1 10.5+2.3 0.3
Myoma Location
Fundus 48(40%) 56 (45%) 0.45
Body 42(35%) 38(30%) 0.65
Cervix 30(25%) 31(25%) 0.55
Preoperative Yes: 24(20%) Yes: 22(18%) 0.002
Anemia No: 96(80%) No: 103(82%)

Fibroid Number Median (I0R) 4(3-6) 1.15(1.05-1.30)
NodomnSergery | 38(30%) 31(25%) 0.4
Type of Surgery
Abdominal 84(70%) 100(80%) -
Laparoscopic 36(30%) 25(20%) -
Use of Morcellation

Yes 54 (45%) 50(40%) -

No 66(55%) 75(60%) -
Uterine Weight(g) | 300.09 +50.12 280.98 +60.01 0.05
Blood Transfusion 18(15%) 13(10%) 0.25

*Low SES: This typically refers to individuals or groups with lower
income, less education, and jobs that may be less secure or lower
in status; Middle SES: This group includes individuals or groups
with moderate income, higher education levels, and more stable
or prestigious jobs compared to the low SES group; High SES:
This category includes individuals or groups with higher income,
advanced education, and high-statusor highly securejobs.

Mean operative time in trainee involved group was higher
(150 + 30 min) as compared to other group (130 + 25 min).
Mean blood loss in group A was 300 ml and in group B was
250 ml, p value was <0.05 which was non-significant.
Lengthof hospital staywere alsoincreased 3(IQR: 2-5)days
intraineeinvolved group(Table 2).

Table 2: Comparative Analysis of Operative Parameters

Trainee-Involved Attending Surgeon p-
(Mean £ SD) Only (Mean+SD)  Value

150 £ 30 130 £ 25 0.001
300(I0R: 200-400) | 250 (I0R: 150-350) | 0.001

Variables

Operative Time (minutes)

Blood Loss (mL)

Length of Hospital
Stay (Days)

3(I0R: 2-5) 2(I0R: 1-3) 0.002

This study compares the mean operative time between
surgeriesinvolving trainees and those performed solely by
attending surgeons, assessing the impact of trainee
involvement on procedural efficiency(Figure 2).

Mean operative time

Attending-Only -

Trainee-Involved - '

1 1 I 1 1

100 120 140 160 180 200
Figure 2: The Comparison of Mean Operative Time in Trainee-
Involved Group and Attending Surgeon-Only Group

In simple abdominal myomectomy, procedures performed
with trainees took longer compared to those without
trainees, with a mean operative time of 110 = 20 minutes
versus 90 + 15 minutes, respectively (p < 0.05). Similarly,
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complex abdominal myomectomies and laparoscopic
procedures also exhibited prolonged operative timeswhen
traineeswereinvolved, withmeantimes of 180+ 30 minutes
and 150 + 25 minutes, respectively, compared to
procedures without trainees (p < 0.01 and p < 0.05,
respectively)(Table 3).

Table 3: Operative Time According to type of Myomectomy and
Trainee Involvement

Mean Operative

Types of . . -
Myomectomy Involvement Tl(np::,:T;:)e)S) Value
Simp[e Trainee-Involved 110+20 0.002
Abdominal Attending Surgeon-Only 90+15 ’
CompI.ex Trainee-Involved 180 + 301 0.01
Abdominal Attending Surgeon-Only 50+ 25 ’
i Trainee-Involved 150 + 25
Laparoscopic - 0.01
Attending Surgeon-Only 120+ 20

Pre-operative data includes the size of the fibroids, the
number of fibroids, and preoperative hemoglobin levels.
Both groups were comparable with no significant
differencesinthesevariables(Table 4).

Table 4: Preoperative Data

Preoperative Trainee Involvement  Attending Surgeon p-
Data Group (Mean £ SD) Only Group (Mean + SD) Value
Size of Fibroids (cm) 6.5+2.1 6.3£2.0 0.42
Number of Fibroids 3.2+15 3.0+1.6 0.30
Preoperative
Hemoglobin (g/dL) 1n.8+1.2 1M.9+£1.1 0.55

When trainees were present, a higher percentage of cases
experienced surgical site infections (30% vs. 20%),
hemorrhage (16% vs. 10%), wound dehiscence (8% vs. 6%),
and urinary retention (6% vs. 4%) compared to cases
without trainees. These differences were found to be
statistically significant with p-values less than 0.05 for
surgical site infection, wound dehiscence, and urinary
retention, and less than 0.01 for hemorrhage (Table 05). In
abdominal myomectomy, trainee involvement was not
significantly associated with surgical site infection (p =
0.108)orwound dehiscence(p=0.294)(Tableb).

Table5: Post-Operative Complications

Post-Operative Number of Cases p-

Complications Involvement N(%) Value
Surgical Site Trainee-Involved 15(30%) 0.108
Infection Attending Surgeon-Only 10(20%) )
Trainee-Involved 8(16%)
Hemorrhage - 0.021
Attending Surgeon-Only 5(10%)
. Trainee-Involved 4(8%)
Wound Dehiscence - 0.294
Attending Surgeon-Only 3(6%)
) : Trainee-Involved 3(6%)
Urinary Retention - 0.020
Attending Surgeon-Only 2(4%)

DISCUSSION

The study demonstrated that surgeries involving trainee
participation resulted in longer operative times, greater

DOI: https://doi.org/10.54393/pjhs.v5i08.1753

blood loss, and a higher incidence of both intraoperative
and postoperative complications compared to those
performed solely by attending surgeons. These outcomes
align with existing literature, which frequently reports
extended procedure durationsand increased complication
rates when trainees are involved [13]. Several factors may
explain these differences. Trainees, especially those early
in their training, may lack the technical proficiency and
decision-making skills of experienced attending surgeons
[14]. The increased complexity of procedures and the
learning curve associated with laparoscopic techniques
could further impact the outcomes of surgeries involving
trainees. Barber et al. highlighted that the surgical
approach influences how trainee involvement affects
perioperative complications, with operative time serving
as a key, potentially modifiable factor in this relationship
[15]. Kim et al. also emphasized that the impact of trainee
involvement on surgical outcomes varies based on the
procedure, the skills required, and the training paradigms
inplace[16]. Interestingly, the study found that the majority
of trainee involvement (67%) was in a supportive role, with
fewer trainees taking on leadership (17%) or observational
roles(17%). This suggests a significant emphasis on hands-
on training through assistance, while leadership and
observation offer opportunities for different levels of
engagement during surgical procedures. Trainee
involvement in laparoscopic myomectomy was associated
with an increase in operative time. This may be due to the
advanced technical skills required for laparoscopic
procedures, which are often performed by more senior
trainees or with more significant involvement from the
attending physician[17]. Another potential factoris the use
of robotic assistance, as robotic skills are generally
acquired more rapidly than laparoscopic skills, potentially
influencing trainee participation and operative efficiency.
A cross-sectional study using ACS-NSQIP data supported
this, finding that trainee involvement in common
procedures like laparoscopic appendectomy, laparoscopic
cholecystectomy, and open inguinal hernia repair
significantly increased operative time, regardless of
trainee seniority [18]. The association between trainee
involvementand complicationrateslikely varies depending
on the procedure, the skills required, and the training
paradigmsin place[19, 20]. For instance, when comparing
resident and fellow involvement in abdominal
myomectomy, no significant difference in operative time
was found between groups. However, there was a higher
rate of blood transfusionsand complicationsin procedures
involving fellows, possibly because fellows, as more senior
and skilled trainees, were more likely to be involved in more
complexcases.

CONCLUSIONS

Procedures involving trainees had longer operative times
compared to those performed by attending surgeons
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alone. The trainee-involved group experienced slightly
higher blood loss and longer hospital stays. These
differences were statistically significant for primary
outcomes such as operative time and blood loss. The
presence of trainees was significantly associated with an
increased risk of hemorrhage, although no significant
associations were found for surgical site infections or
wound dehiscence. While the trainee involvement may lead
to longer procedure durations and a higher likelihood of
certain complications, its effect on primary surgical
outcomes was minimal. It was suggested that to make
optimizing protocols for trainees to ensure safe and
efficientsurgical procedures.
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C-Reactive Protein (CRP) is important in identifying and evaluating bacterial infections as a
conventional biomarker. Objective: To determine the diagnostic accuracy of CRPin diagnosing
pneumonia keeping blood culture and radiological findings as a gold standard. Methods: A
descriptive cross-sectional study was conducted in the Department of Pediatrics at Lady
Reading Hospital, Peshawar Pakistan from December 2022 to December 2023. After selecting
246 patients who satisfied the required inclusion criteria for pneumonia, an
immunoturbidimetric assay was utilized to quantitatively measure CRP levels. To compare the
results to those of the gold standard of blood culture, patients with both positive and negative
cultures were included. Among the 246, the mean age of the children was 9+2.73 years. There
were 136 males(55%)and 110 females(45%), with male to female ratio of 1.24:1. Results: Results
were true positive in 207(84.15%), true negative in 7(2.85%), false positive in 9(3.66%)and false
negative in 23(9.35%). Diagnostic accuracy was analyzed as CRP had a sensitivity of 87.77%,
specificity of 52.94%, Positive predictive value of 96 %, negative predictive value of 24.32%, and
overall diagnostic accuracy was 85.36%. Conclusions: Clinicians and laboratory professionals
face difficulties in making a precise and prompt diagnosis of pneumonia. However, by
conductingasingle, inexpensive, and rapid test using CRP as a qualitative estimator, physicians
canpreventthe unnecessary use of antibiotics withanaccuracy of 85.36 %.

INTRODUCTION

Community-acquired Pneumonia (CAP) is a significant
source of ilinessindeveloped nationsandacrucial cause of
morbidity and mortality in underdeveloped nations[1].CAP
impacts 0.3%-1.5% of children every year in Western
nations[2]. The current conventional treatment approach
in international guidelines for CAP involves administering
7-10 days of oralamoxicillin, irrespective of the etiology[ 3 ].
Viruses, either alone or in mixed infections with bacteria,
dominate asthe primary cause of CAP in children below the
age of 5 years [4]. Studies have established that
Mycoplasma pneumoniae contributes to over 50% of cases
in children above 10 years of age, but the efficacy of
antibiotics in such cases remains unclear [5].
Streptococcus pneumoniae is the most significant

bacterial pathogen in all age groups [6]. Overlapping
symptoms, non-specific physical exam findings, and
limited access to diagnostic tests are challenges in
diagnosis of pneumonia, in low-resource settings. Chest X-
rays and blood cultures are still thought to be the gold
standards for diagnosis [7]. However, these methods are
not always feasible or affordable in such settings, which
highlights the need for a rapid, accurate, and affordable
diagnostic tool for pneumonia, especially in low-resource
settings. Tillet and Francis discovered C-Reactive Protein
(CRP) in 1930, which is a homopentameric protein that is
highly conserved in plasma. CRP is an acute-phase
inflammatory agent that shows increased expression in
inflammatory conditions such as cardiovascular disease,
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and rheumatoid arthritis, infection. Inflammatory
disorders cause the CRP levels in plasma to deviate by at
least 25% [8]. Recent meta-analyses have highlighted the
variability in diagnostic approaches and the effectiveness
of CRP in distinguishing between bacterial and viral
pneumonia in pediatric populations. Such analyses have
provided the need for improved diagnostic algorithms for
pneumonia diagnosisin resource-limited environments[9,
10]. CRPisimportantinidentifying and evaluating bacterial
infections as a conventional biomarker. Among the several
tests available, CRP's role in pneumonia has been
extensively studied which indicates its high sensitivity and
specificity in diagnosing bacterial infections in children
with pneumonia.

This study aimed to assess the diagnostic accuracy of C-
Reactive Proteins (CRP) in diagnosing pneumonia by
utilizing radiological findings and blood cultures as the gold
standard. Although pneumonia is a prevalent disease
worldwide, it can be difficult to diagnose the iliness early
and accurately. Studies that have already been conducted
have shown conflicting results about the validity of CRP as
a stand-alone marker. Some of these studies have not
included a thorough comparison with gold-standard
diagnostics, or they have given inconsistent information
about the predictive usefulness of CRP. By carefully
measuring CRP levels in addition to using recognized
diagnostic techniques, this work fills up these gaps. In
doingso, ithopestoprovide light onwhether CRP canserve
as a trustworthy early indicator of pneumonia, facilitating
prompt clinical decision-making. In the end, the results
may contribute to a decrease in the overuse of antibiotics,
and enhance patient outcomes.

METHODS

A descriptive, cross-sectional study was carried out at the
Department of Pediatrics at Lady Reading Hospital,
Peshawar Pakistan from December 2022 to December
2023. The study was conducted after obtaining the
necessary approvals from the Department of Pediatrics at
Lady Reading Hospital, Peshawar (Reference No.
422/CBW/LRH). The sample size was 246 patients, using
95% sensitivity, 45% specificity, and 52% proportion of
pneumonia with a margin of error for sensitivity as 3.2%
and specificity as 8% using Raosoft software for diagnostic
accuracy. The sensitivity value of 95% was selected based
on existing literature indicating that CRP has a high
potential to correctly identify true positive cases of
pneumonia [11]. Specificity was set at 45% to account for
the possibility that CRP, while sensitive, may also be
elevated in other conditions, reflecting a moderate ability
to exclude non-pneumonia cases. The proportion of
pneumonia was estimated at 52% based on local
epidemiological data, providing a realistic reflection of the
prevalence of pneumonia in the pediatric population
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studied. A non-probability purposive sampling technique
was followed. All children from 2 to 14 years of age with high
suspicion of pneumonia were involved in the study.
Pneumonia was suspected when children had a fever of
more than 100°F at the time of presentation and tachypnea
upper limit according to age. Children with a history of
surgical intervention, renal insufficiency (serum urea level
of>50mg/dl and creatinine level of >1.Img/dl), and trauma
were excluded from the study. The exclusion criteria was
set to eliminate factors that could confound CRP levels and
affect the accuracy of the study. Patients with a history of
surgical intervention and trauma were excluded due to the
potential for surgery-induced or trauma-induced
inflammation, which could falsely elevate CRP levels.
Children with renal insufficiency were excluded because
renal dysfunction can alter CRP metabolism, leading to
inaccurate measurements. An explanation was provided to
the parents of the child regarding the purpose and benefits
of the study. They were reassured of the study's objectives
and advantages, informed of any associated risks, and
made aware that the study was solely conducted for
research and data publication. Once the parents agreed to
participate, written consent was obtained. A thorough
clinical examination was conducted on all children, and a
brief history was obtained from their parents. To detect
pneumonia, 5cc of blood was collected from each child
using strict aseptic techniques and sent to the hospital
laboratory for CRP testing. An immunoturbidimetric assay
was utilized to quantitatively measure CRP levels, with a
threshold of 5mg/dL. The same blood specimen was also
sent for complete blood culture analysis in the same
laboratory to confirm the presence of pneumonia.
Additionally, a chest X-ray was performed for the resultsin
the meantime. The laboratory investigations were
conducted under the supervision of a microbiologist who
had a minimum of five years of experience. A pre-designed
form was used to record all the relevant information. To
ensure control of confoundersand bias in the study results,
strict exclusion criteria were followed. The collected data
were analyzed using SPSS version 24.0, with numerical
variables such as age calculated for mean and standard
deviation. Categorical variables, including qualitative CRP
and blood culture results were presented as frequency and
percentages. Furthermore, sensitivity, specificity and
negative, and positive predictive values for CRP in
identifying children with blood culture and x-ray-proven
pneumoniawere also computed.

RESULTS

In this study, 246 patients with pneumonia were included.
The meanage of the childrenwas 9+2.73years. There were
136 males(55%)and 110 females(45%), with male to female
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ratio of 1.24:1. Results were true positive in 207 (84.15%),
true negative in 7(2.85%), false positive in 9 (3.66%) and
false negativein 23(9.35%)(Table1).

Table1: Total Accuracy of CRPin Diagnosis of Pneumonia(n=246)

Blood Culture Sensitivity and X-Ray Diagnosis

False False
Positive (%) Negative (%)

CRP levels Positive  Negative Total

Positive 207 9 216 84.15% 2.85%
Negative 23 7 30 3.66% 9.35%
Total 230 16 246 87.81% 12.19%

Diagnostic accuracy was analyzed as CRP had a sensitivity
of 87.77%, specificity of 52.94%, Positive predictive value
of 96%, negative predictive value of 24.32% and overall
diagnostic accuracy was 85.36% (Table 2). To align with the
study objectives, theresultsdemonstrate ahigh diagnostic
accuracy of CRP in diagnosing pneumonia, keeping blood
culture and radiological findings as the gold standard.
Specifically, CRP exhibited a high sensitivity (87.77%) in
identifying true cases of pneumonia, which supports its
effectiveness as a diagnostic tool. However, the 9 false
positives and 23 false negatives observed in the study
indicate potential limitations in CRP diagnostic accuracy.
Moreover, the lower specificity (52.94%) indicates that
while CRP is useful in detecting pneumonia, it may not be
sufficientasastandalone marker.

Table 2: Validity and Predicted Outcomes of CRP

Diagnostic Test (%)
Sensitivity 87.77%
Specificity 52.94%

Positive Predictive Value 96%
Negative Predictive Value 24.36%
Accuracy 85.36%

DISCUSSION

Pneumonia remains a significant cause of morbidity and
mortality, particularly in the developing world where its
incidence was significantly higher. The delay in diagnosis
and initiating therapy were the main reasons for high
mortality. Diagnostic tests for pneumonia may include
chest X-rays, blood tests, sputum analysis, and sometimes
a CT scan. Starting from the early 1990s, the World Health
Organization (WHO) has suggested using quantitative
tachypnea to identify children who may need antibiotic
treatment for potential Pneumonia [12]. However, this
technique relies on subjective assessment. Blood culture
and chest x-ray were still considered as a gold standard for
diagnosis. Among the different tests used to diagnose
pneumonia, the role of CRP in the diagnosis of pneumonia
has been vastly considered. Based on the results, there
were 246 total children, of which 84.15% (207 children)were
classified as true positive for pneumonia based on CRP
results, and 9.35% (23 children) were classified as false
negative. This means that the CRP test correctly identified
the majority of cases of pneumonia, but missed a small
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number of cases. The efficacy of CRP in identifying
pneumonia in children was also reported by previous
studies [9, 13, 14]. Studies should also explore its
effectiveness in diverse clinical settings, especially where
advanceddiagnostics were limited. Additionally, examining
CRP role in monitoring treatment response and disease
progression could be beneficial for clinical practice. A
similar study was conducted by Barek-CorrenY et alin 2021
[15]. In that study, 835 children with CSP were examined,
out of which 87 had viral pneumonia and 89 had invasive
bacterial pneumonia. According to the study, the viral
pneumonia group exhibited lower levels of PCT and CRP in
the absence of malaria parasites compared to the invasive
bacterial pneumonia group. PCT and CRP cut-offs were
determined at 0.72 ng/ml (with a sensitivity of 94.6% and
specificity of 74.2%)and 20.9 mg/l(with a sensitivity of 95%
and specificity of 54.2%), respectively. Wrotek A et al., also
compared prolactin and CRP and showed similar results
[16]. Another study by Dudognon D et al., which included
586 children under 5 years of age with severe clinical
pneumonia, also yielded similar results [17]. The positive
bacterial culture (BC+) group comprised all children with
bacteremia, while arandom selection of other children was
placed in the negative bacterial culture (BC-) group. The
resultsindicated that at a sensitivity of 95%, the specificity
of CRP was 45%, similarly, at a sensitivity of 85%, the
specificity of CRP was 57%. The Area under the curve for
evaluating BC+ was 0.79 for CRP, slightly lower than the
AUC of 0.80 for Procalcitonin. However, the difference
between the two markers was not statistically significant
(P=0.617). The meta-analysis by Gunaratnam LC et al., Tsou
PY et al., and Gentilotti E et al., also comply with these
results[10, 18, 19]. Gunaratnam LC et al., aimed to evaluate
the effectiveness of various biomarkers in diagnosing
bacterial pneumonia in children, particularly in resource-
poor settings. The study analyzed 31 observational studies
and found that CRP and procalcitonin were the most
effective in distinguishing bacterial from viral pneumonia.
Their results demonstrated moderate accuracy with the
though theiraccuracy was moderate, with sensivities from
60% to 85% and specificities from 76 % to 83%. CRP slightly
outperformed procalcitonin. The study concluded that
while CRP and PCT were useful diagnostic tools [10].
Another study by Tarhani F et al., evaluated the diagnostic
accuracy of CRP level for pneumoniain children presenting
at an emergency department[20]. Of the 687 children, 286
went through CRP measurement and chest radiography
and 148 had pneumonia. The study found that higher CRP
levelswererelatedtoahigherproportion of pneumoniaand
that CRP level was independently associated with
pneumonia, even after adjusting baseline characteristics.
However, low CRP levels did not exclude pneumonia. The
study suggests that CRP could have a diagnostic
significance for pneumoniain childrenand prompts further
evaluationinprimary care settings.
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CONCLUSIONS

Thestudy'sradiological findings suggested that CRP canbe
a useful tool for clinicians to accurately diagnose
pneumonia and avoid unnecessary antibiotic use with an
accuracy of 85.36%, as they have difficulty in making an
accurateandtimelydiagnosis of pneumonia. However, CRP
alone cannot be relied upon to definitively diagnose
pneumonia, as it has limitations. It should be used in
conjunction with other diagnostic tests and clinical
assessmentsto make anaccurate diagnosis.
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In the area of maxillofacial surgery, taking out of impacted teeth, particularly third molars
represents a common practice. Corticosteroids play a substantial role in reducing edema and
have been found to have anti-inflammatory belongings. Objective: To compare the outcome of
Dexamethasone vs. Triamcinolone Acetonide after impacted third molar surgery. Methods: A
quasi-experimental study was organized at the Department of Oral and Maxillofacial Surgery,
Liaquat University of Medical and Health Sciences, Jamshoro/Hyderabad. A total of 288
patients with Mesioangularimpaction of mandibular 3 molar tooth were placedinto two groups
atrandom. Group-A(Dexamethasone Injection) 4mg was injected instantly into the submucosal
at about Tcm above the surgical area and in Group-B (Triamcinolone Acetonide Injection) 4mg
was also injected immediately at the same place. Measurements were made on the mouth
opening, severity of pain, and swelling. Results: The mean pain score was significantly lower in
groupBthaningroup Aonthe 7" postoperative day(p=0.0005). Mean facial swelling size was not
statistically significant between groups at 2™ day but it was significantly low in group B as
compared to group A at 5" and 7" postsurgical days. Mean mouth opening was also significantly
higherin group B than in group A at the 5" and 7" postoperative days (p = 0.0005). Conclusions:
Submucosal applying corticosteroid medication may be a very painless, effective, cheap, less
hazardous, simpler technique for both the patient and the doctor, and its systemic effect is
limited.

INTRODUCTION

The obstructed tooth declines to explode into its
appropriate place at the period of emissionanditis the last
tooth to erupt in permanent dentition[1]. It is categorized
radio graphically using angulations categorization based
on the inclination to the long axis of the second molar i.e;
Mesioangular (37.4%), Vertical (32.8%), Distoangular
(16.6%), Horizontal impaction (11.2%), among the types of
impaction. Mesioangular impaction is the most common
type of mandibularimpaction[2, 3]. The surgical processto

take out third molars frequently includes incision, flap
reflection, and bone removal to expose the socket is
associated with postoperative complications [4]. Due to
the anatomical location of submerged mandibular third
molars, both soft and hard tissue trauma occurs and
causes post-operative complications [5]. The impacted
mandibular third molar tooth is on the point of the inferior
alveolar vessels, so the surgical areais very highly vascular
leading to postoperative complications [6, 7]. These
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complications interfere with the patient's comfort and
social life. Many clinical studies investigate drug therapy to
improve clinical results with minimization of postoperative
complications of impacted mandibular third molar surgery
usingantiseptic mouthwash, antibiotics, muscle relaxants,
corticosteroid treatment, and physiotherapy [8-10].
Amongst steroids are useful in surgery for decreasing
chemical mediators of inflammatory tissues, by falling
transudation of fluids and decreasing edema, pain, and
trismus; Betamethasone, Triamcinolone Acetonide,
Prednisolone, Hydrocortisone, Dexamethasone,
Methylprednisolone [11-13]. The long-standing production
of dexamethasone is un-justifiable because of half-life is
36-48 hours, so its duration of action is up to the 2nd day
butnot onthe 7thday[14]. Another study shows that 63% of
dexamethasone was slightly affected by post-operative
pain and only 21.6% of dexamethasone experienced
moderate to severe pain. Some authors showed the ability
to reduce swelling by 42-50% and another study shows
73.7% mouth opening improved in 72% after using the
dexamethasone [15]. The purpose of this study is to
compare the efficacy of dexamethasone and
triamcinolone acetonide on postsurgical complications
after impacted third molar surgery. It may reduce post-
operative morbidity and complications like pain, swelling,
and trismus. The study was beneficial for clinicians/
surgeons to have a better treatment choice and for
patientstohave goodtreatment protocols.

This study aimed to compare the outcome of
Dexamethasone vs Triamcinolone Acetonide after
impactedthirdmolar surgery.

METHODS

A quasi-experimental study was conducted at the
Department of Oral and Maxillofacial Surgery, Liaquat
University of Medical and Health Sciences, Jamshoro/
Hyderabad by employing a non-probability consecutive
sampling technique in the time frame of six months (from
11-10-2019 to 10-03-2020) with approval of research ethics
committee (LUMHS/REC/336) after getting the written
consent from the patients. The epitools online calculator
was applied to calculate the sample size. The study
reported ameanreductionin pain, swelling, and trismus on
the outcome variable on day 7 Dexamethasone group(1.23 +
3.01,0.22 + 0.51and 3.46 + 6.24 respectively) compared to
current outcome variable on day 7. Triamcinolone Acetonid
(0.42 +1.65,0.08 £ 0.10 and 2.53 + 3.90 respectively)[ 9, 10].
Considering 95% confidence interval, considering power
as 80% is 288 with 144 patientsin each group. Patients with
mesioangular impaction mandibular 3™ molar tooth
diagnosed clinically and on radiographic examination,
having age from 18 to 45 years, either gender and good oral
hygiene in terms of healthy, functionally and esthetically
stable mucosa, were included and patients on steroid
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therapy, immunocompromised patients like; AIDS,
Diabetics Mellitus, Alcoholism, Malnourished and patients
with Acute Severe Pericoronitis were excluded from the
study. The impacted tooth was diagnosed by history,
clinical assessment, and radiographs like periapical and
panoramic radiographs. The demographics age, gender,
and clinical parameters like swelling, pain, and mouth
opening were recorded. SPSS version 26.0 was employed
for data analysis. The Mean and Standard deviation were
counted for age. Frequency and percentage were figured
for age, and gender. Comparison of facial swelling, pain,
and trismus among groups was conducted by independent
t-test. The p-value was measured as significant<0.05. The
surgical procedure to remove the third molar was made
withlocalanesthesiaby givingaconventionalinferiornerve
block also anesthetizing the lingual nerve and buccal nerve
by injecting xylocaine 2% with epinephrine 1:100000.
Surgical blade no.15 was used for incision. An envelope
mucoperiosteal flap was lifted to uncover the third molar.
Before the start surgical process, all patients were given
Clorohexidine mouth wash for at least two minutes. A
Standardized surgical procedure was under taken as a
means of to disclose the impacted mandibular third molar,
the corticalboneatthe buccalside, around with slow speed
handpiece for the alveolotomy under continuous irrigation
of 0.9% normal saline solution, then the tooth was exposed
and extracted after taking away of a tooth any sharp bone
was smoothened by same round bur and the socket was
washed with 0.9% normal saline. The flap was repositioned
and sutured with vickryl 3-0 in both groups. Submucosal
injection of single dose dexamethasone (4mg) or
Triamcinolone Acetonid was immediately injected at about
lcm above the surgical area following the surgical
mandibular impacted third molar [8]. The pressure pack
was placed for thirty minutes [3]. Post-operative
directions consist of a soft diet, and maintaining oral
hygiene via mouthwash, antibiotics, and analgesics three
times a day for five days [6]. Analgesic Ibuprofen 600mg
three times a day for five days. Antibiotic Amoxicillin with
clavulanic acid 1 gram twice daily for five days. The
sternness of pain was assessed by using a Visual Analog
Scale. The extent of swelling was calculated by facial size
through Amin and Laskin's criteria which was measured in
millimeters. Normal inter-incisal distance is 35 to 45mm,
less than 35 mm distance is considered as limiting mouth
opening, which can be measured by ruler. Mouth aperture
was considered by interincisal distance through aruler(35-
45mm normal value). All the data were documented on the
2", 5", and 7" day by the clinician.

RESULTS
A sum of 288 participants were integrated for this study,
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the gender distribution shows male preponderance 168
(58.3%)were male and 120(41.7%)were female. The greater
part of the sample was aged between 31-40 years old
(47.56%) followed by 21-30 years (29.51%) and a large
amount of the patients have primary level education
(32.63%) and bulk of the extractions were from the right
side(52.08%)of the lower 3“molar(Table1).

Table 1: Demographic Status of Participants
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Table 4: Comparison of Mouth Opening Size Between Groups

Group A

Group B

Mouth Opening p-
(mm) Mean £ SD Mean £ SD Value
2" day 23.47 +5.46 22.36 +6.58 0.120
5" day 25.28 +5.28 39.74 +10.04 0.0005
7" day 31.11+11.03 40.28 +10.37 0.0005

Characteristics Group A Group B
Age

18-20 12(4.17) 18(6.25)

21-30 39(13.54) 46(15.97)

31-40 75(26.04) 62(21.53)

>40 18(6.25) 18(6.25)

Mean + SD 32.45+7.81 Years
Gender

Male 85(59.02) 83(57.64)

Female 59(40.98) 61(42.36)
Site of Extraction

Right 74(51.39) 76(52.78)

Left 70(48.61) 68(47.22)
Educational Status

Illetrate 48(16.67) 33(11.46)

Primary 51(17.71) 43(14.93)

Matriculation 14(4.86) 20(6.94)

Intermediate 24(8.33) 33(11.46)

Graduate and Above 7(2.43) 15(5.21)

The mean painscore of the patientson different daysit was
not statistically significant between groups at 2™ and 5"
postoperative days however mean pain score was
significantly lowin group Bthangroup Aat 7" postoperative
day(p=0.0005)(Table 2).

Table 2: Comparison of Pain Betweenthe Groups

Group A Group B p-
Pain

Mean £ SD Mean + SD Value
2" day 4.59+0.97 4.68+0.85 0.402
5" day 3.33+0.87 3.17+1.06 0.170
7" day 1.27+0.73 0.53+0.59 0.0005

The comparison of facial size that was measured on 2", 5"
and 7" days after impacted 3 molar surgery. Likely mean
facial swelling size was not statistically significant between
groups at 2™ days but it was significantly low in group B as
comparetogroupAat5"and 7" postoperative day(Table 3).
Table 3: Comparison of Facial Size Swelling Between Groups

Facial size Group A Group B p-
(mm) Mean £ SD Mean £ SD Value
2" day 1.42 £0.27 1.46 +0.26 0.177
5" day 1.20+0.26 1.05+0.39 0.0005
7" day 1.14+0.22 0.73+0.25 0.0005

The mouth opening size measured on 2™, 5", and 7" day
mouth opening was significantly highin group B than group
Aon5"and 7" postoperative days(p=0.0005)(Table 4).

DISCUSSION

The highest percentage of individuals with at least one
impaction had lower third molars accounting for 33% of
cases. Third molars are often impacted due to skeletal
deficiency in the area of eruption. Sagittal growth of
mandible finished earlier than eruption of the third molarin
many cases leading to impaction. Subtraction of impacted
third molar is allied with postsurgical obstacles. Since
corticosteroids have anti-inflammatory attributes, they
are frequently used to treat these side effects [16-18].
Complications related to impacted teeth removals are not
irrelevant and their improvement is conditioned via local
and general elements inclusive of tooth position, age, and
fitness popularity of the affected person, understanding
and experience of the surgeon, and surgical device. Unlike
the research conducted by Grossi et al., and Graziani et al.,
the current investigation discovered statistically
significant differences between the DEX and TA groups on
the seventh postoperative day[18,19]. Incomparisonto the
current study, high extent of patients older than 40 years
were observed in a study that could be due to lack of oral
health attentiveness leading to holdup in treatment [20].
While it is a minor surgical method, the common sequelae,
which are pain, swelling, and trismus, can harshly influence
patients' quality of life through the post-operative phase
Both steroidal and non-steroidal anti-inflammatory drugs
are extensively utilized to manage pain and inflammation
[21-23]. In present study, the age ranges from 18 to 45 years
with an average age 32.45 + 7.81 years. In contrast to
another study, age was counted from 20 to 50 years [15].
This age disparity can be because of a diversity of reasons
like rational differences, or delayed reports by the patients
at the hospitals. In current study out of 288 patients, there
were 168 (58.3%) male and 120 (41.7%) female. In a
comparable study by Tegginamani and Prasad 58% of the
patients were male and 42% female thus demonstrating
male dominance [16]. Comparably, a study carried out in
India by Srinivasulu et al., revealed that 45.33% of the
patients were menand 54.67% of the patients were women
[14]. This gender gap may be a result of specific social,
environmental, and geographic factors. There were
statistically significant differences between the two
groups on the 7" day of the postsurgical time. The mean
pain score was not statistically significant between groups
at 2" and 5" postoperative days however mean pain score
was significantly low in group B (triamcinolone acetonide)
thangroup Aat 7" postoperative day(p=0.0005). Similarly
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mean swelling facial size was not statistically significant
between groups at 2™ days but it was significantly low in
group B as compare to group A at 5" and 7" postoperative
day. Mean mouth opening was also significantly high in
group B than group A at 5" and 7" postoperative days (p =
0.0005). On the second and fifth postoperative days, there
were no statistically significant differences between the
DEX and TA groups for the assessment of pain.
Triamcinolone acetonide works postoperatively, and its
effect on trismus and pain was better than that of other
groups, according to Srinivasulu et al., comparison of the
effectiveness of submucosal injection of dexamethasone
and triamcinolone acetonide on postoperative pain,
swelling, and occurrence following impacted mandibular
third molar surgery in 150 patients [14]. Because of its
greater local potency, alonger period of action, and lesser
systemic absorption, trimetinone is a superior
corticosteroidforintralesionalinjection.

CONCLUSIONS

The present study showed that administration of
submucosal dexamethasone and TA produced similar
effects in reducing edema, pain, and trismus after third
molar surgery on day 2 to 5 postoperatively but on 7th
postoperative day, TA was found to be more potent and
effective. It may reduce the post-operative morbidity and
complications like pain, swelling, and trismus. The study
was beneficial for clinicians/surgeons to have a better
treatment choice and for patients to have good treatment
protocols.
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Hypertension was a serious global health issue, with over half of the adults in underdeveloped
nations remained undiagnosed. Given its prevalence and associated repercussions, non-
hypertensive people continue to have low awareness of hypertension. Objective: To assess
Knowledge of hypertension and identify determinants of inadequate Knowledge among non-
hypertensive adult Pakistanis. Methods: A cross-sectional survey was conducted from January
to May 2024. A sample of 500 non-hypertensive adults was recruited using the snowball
sampling technique. The information was gathered using an online survey based on the
Hypertension Knowledge-Level Scale(HK-LS). Dataanalysis was performed using SPSS version
26.0, and chi-square tests were applied to identify determinants of inadequate Knowledge.
Results: The research project comprised 265 males (53%) and 235 females (47%), averaging
35.2 years. According to the total knowledge score, only 33.64% of participants had the
necessary hypertension information, while 66.36% did not comprehend it. Knowledge about
medication compliance, medical care, and hypertension problems was shown to have
significant gaps. Age, educational attainment, and a family history of hypertension were among
the demographic characteristics that significantly influenced Knowledge (P<0.05). Higher
education levels and a family history of hypertension were associated with better knowledge
levelsamong participants. Conclusions: In Pakistan, the non-hypertensive populationislargely
unaware about hypertension. Inordertoreduce hypertensionandincrease awareness, targeted
outreach initiatives were necessary. Enhancing health literacy through media, healthcare
providers, and family health communication canbridge the knowledge gap.

INTRODUCTION

Global sociodemographic shifts toward aging, fast
urbanization, and the expansion of sedentary lifestyles
promote tobacco use, excessive salt intake, weight gain,
and inactivity, which raises the risk of noncommunicable
diseases, particularly hypertension [1, 2]. According to
numerous studies, hypertension is the leading cause of
premature mortality andis a serious medical condition that
primarily affects the kidneys and brain and increases the
risk of cardiovascular disease [1, 3]. The prevalence of

hypertension is the same in high-income and middle-
income nations. On the other hand, hypertension is a
serious health risk in low- and middle-income nations [ 4,
5]. Southeast Asia contributes to 80% of all cardiovascular
disease deaths in those with poorly managed blood
pressure [6]. Researchers have found that various factors
influence understanding of hypertension, including
socioeconomic level, lifestyle decisions such as high salt
intake, medication adherence concerns, and gaps in
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clinical practice adherence to guidelines [7, 8]. Studies
were out in poor nations found a correlation between high
blood pressure and a lack of Knowledge about
hypertension. The research highlights the need for all-
encompassing health education initiatives that prioritize
lifestyle modifications [9-11]. Similarly, a mixed-methods
study conducted in Tanzania revealed a high prevalence of
hypertensive disease (28%); remarkably, almost half of the
participants(48%)acknowledged having hypertension but
found it difficult to control because of various obstacles,
including inadequate access and care from unqualified
medical personnel [8]. The latter situation reflects issues
within health service delivery systems that hinder effective
care [12]. Another study conducted in Saudi Arabia
investigated hypertension patients' Knowledge of their
blood pressure measurements; despite higher educational
levels only 74.4% were aware of their target blood pressure
readings[13]. Later studies pinpoint awide range of factors
thatlead tonon-hypertensive individuals'low Knowledge of
hypertension. It is widely accepted that early adulthood is
the best time to start primary prevention, early detection,
and blood pressure control. By highlighting gaps and
increasing awareness, Knowledge of HTN in hypertension
patientsis crucial to controlling modifiable risk factors and
reducing burden. Studies in Africa Asia revealed that good
awareness of HTN is connected with higher rates of blood
pressure control, medication adherence, and reduced
morbidity and death[1, 7,14, 15]. Furthermore, Nadeem MK
et al., examined hypertension-related Knowledge among
Pakistanis, demonstrating a gap between Knowledge and
appropriate management. Although the people had
relevant information about hypertension(79%), only 64.8%
could maintain their blood pressure [11]. To the best of the
researcher's Knowledge, no study has used the standard
Hypertension Knowledge-Level Scale (HK-LS) to assess
Knowledge status and identify causes of low awareness
among non-hypertensive adult Pakistanis [14]. Our study's
objectives were to evaluate adult Pakistanis without
hypertension's understanding of the condition and identify
the factors contributingto thisignorance.

METHODS

A cross-sectional survey was carried out in 2024 between
January and May. Open Epi software version 3.0 was used
to calculate the sample size using the statistical approach
n=[DEFF*Np(1-p)V/ [(d2/Z21-a/2*(N-1) +p*(1-p)]1[ 16 ]. Based
on the 40.7% prevalence of hypertension among
participants from the prior study, the sample size was
calculated, with a5% margin of errorand a 95% confidence
interval, yielding a sample size 525. Nevertheless, we
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manage to assemble a 500-person sample size with a
95.2% response rate[3]. The snowball technique (Figure 1)
was used to select participants who fulfilled the following
requirements: they had to be Pakistani citizens who had
been in the country for more than five years, not have a
history of hypertension, be at least eighteen years old
(regardless of gender), able to understand and write in
English, have given written consent to participate, and be
able to use electronic devices with a basic understanding
of computers in order to complete the survey. The RLKU
Medical College, Lahore Institutional Review Board (IRB)
granted ethical permission before the research
investigation could begin (Reference Number: RLKU.IRB-
003/12/23). People gave their informed consent in writing
before enrollment. Thirty volunteers helped validate the
questionnaire. More than 0.7 isregarded as an appropriate
value for a Cronbach's alpha coefficient in a survey used to
gather data. Three knowledgeable researchers assessed
the validity of the complete form. For every question, the
item-objective congruence index was more significant
than 0.5, which was considered satisfactory. The
Hypertension Understanding Level Scale (HK-LS), an
instrument designed by Erkoc SB et al., to measure Turkish
adults' comprehension of hypertension, comprises 22
items in Section 2[14]. Six subdomains were created from
the twenty-two components, including definition of iliness,
medical treatment, medication adherence, lifestyle, food,
and repercussions. The number of questions that the
research volunteers answered correctly indicated whether
or not their level of knowledge was appropriate. The
participant was asked to indicate whether the supplied
assertion was true, false, or unknown for each item, which
consisted of a whole sentence." For every accurate
response, one point was given; 'do not know' or erroneous
responses yielded zero points. At least 75% of the right
answerswererequired forasatisfactory level of knowledge
(17 or more of 22). Should the percentage of correct
answers stay below 75% (17 out of 22), the participant
considered their knowledge to be insufficient. An online,
self-administered, closed-ended survey made with the
Google Forms platform was used to collect the research
data. The SPSS version 26.0 was used to analyze the data.
Frequencies and percentages were used to represent
different types of variables. The mean and standard
deviation were used to express the overall and
subdimensionalresults of the HK-LS.

RESULTS

The Shapiro-Wilk test was utilized to confirm the normality
of the data. Using Chi-Square, the factors that lead to
inadequate knowledge were discovered. Every test was
deemed significant when the P-value was less than 0.05.
Arc GIS software displayed the participants' geographic
locations(Figure1).
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Figure 1: Geographical Distribution of Study Participants

The dataset provides an insightful glimpse into various
demographic and socio-economic characteristics of non-
hypertensive adults in Pakistan (Table 1), focusing on their
awareness and Knowledge of hypertension. The sample
consists of 500 individuals, with a slight male majority (265
males, or 53%, and 235 females, or 47%). The mean age of
participants is 35.2 years, with a standard deviation of 5.1
years. Age distribution reveals that 31.25% were between
18 and 30 years old, 33% were between 31 and 40 years,
14.43% fall within the 41to 50 yearsrange, 11.57% were aged
between 51and 60 years, and 9.75% were over 60 years old.
Participants come fromvarious provinces in Pakistan, with
Punjab being the most represented (42.50%), followed by
Sindh (23.25%). Education levels vary, with most having
completed bachelor's degrees (38.50%) or master's
degrees (36%). Secondary education was reported by
20.25%, and 5.25% have a PhD. According to
socioeconomic level, 42.75% of people have balanced
financial conditions, 34.50% occasionally face financial
difficulties, 12% frequently experience financial
difficulties, and 10.75% have financial difficulties all year
round. The nearly equal distribution of genders guarantees
that both the views of men and women were taken into
account. The need of focusing awareness campaigns on
younger individuals was underscored by the prevalence of
youngerage groups, particularly those between the ages of
31 and 40. The necessity for region-specific tactics was
seen in the strong presence of Punjab. Given the high
proportion of married people, family-based therapies may
be successful. The noteworthy percentage of individuals
possessingadvanced education suggests the possibility of
utilizing academic accomplishments in health awareness
initiatives. The socioeconomic data emphasize the
financial difficulties experienced by many participants, and
the varying job status emphasizes the necessity for
customized methods based on various employment
conditions.

DOI: https://doi.org/10.54383/pjhs.v5i08.1926

Table 1: Socio-Demographics Characteristics of the Participants
(n=500)

Variables Category Frequency (%)
Male 265(53)
Gender
Female 235(47)
18-30 155(31.25)
31-40 165 (33)
Age (Years) 41-50 72 (14.43)
51-60 58(11.57)
>60 49(9.75)
Age (Mean +S.D) - 35.2+5.1
Sindh 115(23.25)
Punjab 213(42.50)
Province Gilgit Baltistan 36(7.25)
KPK 78(15.5)
Balochistan 58(11.50)
Single 146(29.25)
Marital Status Married 308(61.50)
Separated / Divorced 46(9.25)
Secondary 101(20.25)
Bachelors 193(38.50)
Education Level
Masters 180(36.00)
PhD 26(5.25)
Employed 204 (40.75.5)
Self-Employed 84(16.75)
Employment Looking for a Job 74 (14.75)
Status Housewife 36(7.25)
Student 82(16.50)
Retired 20(4)
Insufficient Funds for the Whole Year 54(10.75)
Socio-Economic Insufficient Funds for Some Time 172(34.50)
Status Balance 214(42.75)
Sufficient Funds for Most of the Times 60(12)
Yes 88(17.50)
No 230(486)
Don't Know 182(36.5)
Media 157(31.5)
Source of Healthcare Workers 96(19.25)
Information - -
about HTN Friends and Family Members 202 (40.25)
Others 45(9)

The assessment of participants' Knowledge regarding
hypertension (Table 2), evaluated through the
Hypertension Knowledge Level Scale (HK-LS), reveals
varying levels of understanding across different sub-
dimensions of Knowledge. Participants' responses
indicate significant gapsin Knowledge about hypertension,
its treatment, and its complications. Regarding the
definition of hypertension, 51.04% correctly identified that
increased diastolic blood pressure indicates increased
blood pressure, while 50.37% correctly noted that high
diastolic or systolic blood pressure indicates increased
blood pressure.
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Table 2: Assessment of Participant's Knowledge through the
Hypertension Knowledge Level Scale

Sub-

Dimensions
of Knowledge

Variables

Higher diastolic blood pressure suggests

Correct
Responses
Frequency

(%)

levels of blood pressure

high blood pressure 255(51.087)
Definition - 19 I I blood
evated diastolic or systolic blood pressure
demonstrates a higher blood pressure 250(50.37)
There is no need to change your lifestyle if
your blood pressure medication can control it 153(30.63)
Aging causes high blood pressure;
thus, treatment is unnecessary 198(39.62)
Drug
Compliance | Individuals with elevated blood pressure can 160 (32.15)
avoid therapy by changing their lifestyle .
People with high blood pressure can eat
salty meals as long as they take their 130(26.07)
medications regularly
Medications for High Blood Pressure
need to be Used Daily 154(30.88)
Individuals with elevated blood pressure
Should only take their medicine when 207(41.39)
Medical they are feeling not well
Treatment Those with high blood pressure must take 230/(46.96)
their medicine throughout their lives :
People with elevated blood pressure levels
Should take their medicine in a way that 183(36.63)
makes them feel well
If not addressed, high blood pressure
may result in premature death 196(39.25)
Untreated high blood pressure can lead
to cardiac disease, including heart attacks 160(31.96)
Complications If not treated, high blood pressure 96(19.24)
can lead to strokes ’
Untreated high blood pressure might 175 (35.06)
lead to renal failure ’
Untreated high blood pressure might cause
vision problems 164(32.78)
White meat is ideal for those with high
Diet ' S with hig 168(33.67)
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People with high blood pressure
benefit most from red meat 124(24.81)
People with high blood drink
eople with high blood pressure may drin 108(21.77)
alcoholic beverages
People with high blood pressure
should avoid cigarettes 157(31.13)
. Individuals with high blood pressure should
Lifestyle consume fruits and vegetables frequently 165(32.91)
For people with high blood pressure, frying is
their preferred cooking method 182(36.45)
The optimum cooking techniques for people 94(18.73)
with high blood pressure are boiling or grilling .
Total Adequate Knowledge 168(33.64)
Knowledge
Score Inadequate Knowledge 332(66.36)

Among adult Pakistanis who were not hypertensive,
sociodemographic factors related to several subdomains
of hypertension knowledge exhibit some noteworthy
relationships(Table 3). The Hypertension Knowledge Level
Scale (HK-LS), which has subdomains for Disease
Definition, Medical Treatment, Drug Compliance, Lifestyle,
Diet, and Complications, was used to convey the data.
According to residency areas, although the difference was
not statistically significant, urban inhabitants have slightly
better knowledge of disease definition (2.98 + 1.64) than
rural residents (1.97 + 1.35). There were no appreciable
disparities between residents of urban and rural areas in
other subdomains. Another factor was family history of
hypertension; individuals with a positive history
demonstrated slightly more Knowledge of Medical
Treatment(3.44+0.88)and Complications(4.65+1.87)than
those with a negative history. Complications has a p-value
of 0.004, which suggests a significant difference. Qverall,
the total knowledge score indicates significant gaps in
hypertension knowledge among the participants, with
education and family history being strong determinants.
These findings suggest that targeted educational
interventions focusing onthese sociodemographic factors
could help improve hypertension awareness and
managementamongnon-hypertensive adultsin Pakistan.

Table 3. Association of Sociodemographic Determinants with the Subdomains of Hypertension Knowledge Level Scale(HK-LS)

Disease Definition

Variables

Min-Max

0-3

Medical Treatment
Min-Max

0-4

Drug Compliance

HK-LS Subdomens (Mean £ SD)

Lifestyle Diet Complications
Min-Max

0-5

Min-Max

0-4

Min-Max

0-2

Min-Max

0-4

Male 1.62+1.21 2.14+1.24 3.44 +1.55 5.36+2.27 1.21+ 042 2.31+1.52
Female 1.66 £1.31 2.51+1.15 3.31+1.24 5.25+2.21 1.11+£0.70 2.60+1.46
p-Value® 0.876 0.003 0.324 0.075 0.631 0.301

Age Group

18-30 1.560 +1.38 1.78 £+1.33 2.26+£1.54 5.10+2.00 0.78+0.63 2.59+1.59

31-40 1.568 +1.36 113 +1.25 2.35+1.53 5.24+1.73 1.04+0.68 2.51+1.55

41-50 1.48+1.26 2.42 +1.4 2.54+1.26 5.42+1.28 1.38+0.72 3.56+1.71
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51-60 1.87+1.34 2.38 £1.46 2.77+1.22 5.42 +1.33 1.22 +1.35 2.63+£1.292

>60 1.75 £ 1.44 1.85+0.83 2.62+1.37 4.51+1.42 1.44+£1.85 3.87+1.23
p-Value® 0.650 0.034 0.094 0.185 0.229 0.732

Educational Level

No Formal Education 1.41+£0.45 1.65+1.24 1.81+1.49 4.83 £1.46 0.79 £1.34 1.84+1.76

Primary 2.17+1.28 1.47 £1.35 2.67+1.26 5.27+2.56 1.56 + 0.95 2.76 +1.45

Intermediate 1.34+1.25 2.47+0.89 1.37+£1.87 5.41+2.55 1.29+0.69 2.63+1.97

Secondary 1.78 £1.38 1.41£1.45 2.49+1.49 5.44 +1.78 0.75+0.92 2.67+1.93

Higher Education 1.30+1.26 2.78+1.39 2.76 +1.56 5.78+1.78 1.37+1.93 1.78 £1.07
p-Value® <0.002 0.004 <0.002 0.001 0.204 0.090

Residency Area

Urban 2.98£1.64 1.23+1.28 2.42+1.36 5.47+1.81 2.34+1.10 3.68+2.87

Rural 1.97+£1.35 2.57+1.07 2.87+1.33 5.87+1.22 2.45+1.21 3.56+2.23
p-Value® 0.751 0.304 0.325 0.786 0.5633 0.344

Family History of HTN

Negative 1.76 £1.55 3.56+1.24 3.65+1.33 5.41+1.67 1.61+0.94 4.54 +1.567

Positive 1.66 £ 0.87 3.44+0.88 3.67+2.34 5.67+1.89 1.22+0.89 4.65+1.87
p-Value® 0.359 0.046 0.531 0.235 0.543 0.004

Source of Information about HTN

Media 2.56£1.34 2.78 +1.65 3.45+1.63 5.34+1.82 2.13+0.53 2.65+1.87

Healthcare Workers 2.56 +1.36 1.78 £1.97 2.72+1.72 5.56 £1.97 1.87+0.76 2.53+1.65

Friends and Family Members 1.89 +1.461.3 2.76 £1.34 3.87+1.72 5.67+1.76 1.86 £0.32 2.63+1.47

Others 2+1.67 2.67+1.32 1.24 +1.62 5.53+1.85 1.42 +1.53 3.13£1.67
p-Value® 0.635 0.045 0.256 0.374 0.546 0.087

Total 1.68 £1.45 1.89+1.73 2.987 £1.53 6.01£1.23 112 +1.40 3.86+1.95

DISCUSSION

This study aimed to explore the Knowledge of hypertension
andidentify determinants of inadequate awarenessamong
non-hypertensive adult Pakistanis. The findings reveal
significant gaps in hypertension knowledge, with various
sociodemographic factors influencing the levels of
understanding across different subdomains of
hypertension knowledge. Our analys was shows that overall
hypertension knowledge was inadequate among most
participants. Only 33.64% demonstrated adequate
Knowledge, while 66.36% had inadequate Knowledge.
These findings align with previous studies conducted in
similar contexts, which have also reported low levels of
hypertension awareness in developing countries[1, 16, 17].
The study showed that there are slight differencesin men's
and women's knowledge levels. In the subdomains of
Disease Definition, Lifestyle, Diet, Drug Compliance, and
Complications, there were no statistically significant
variations between the performance of males and females.
Women outperformed men significantly in the Medical
Treatment subdomain(mean score: 2.51+1.15versus 2.14 +
1.24, p-value = 0.003). This suggests that women could
know more about the medical aspects of managing
hypertension. Gender differences in hypertension
knowledge have also been observed in previous research
conductedinlow-income countries; these studies typically
attribute women's greater awareness to their more
frequent interactions with the healthcare delivery system
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[7,11,15]. The study discovered that participants who were
younger (18-30 years) had poorer knowledge scores in
Medical Treatment (mean score: 1.78 + 1.33) and Drug
Compliance(meanscore: 2.26 +1.54). Participants aged 41-
50 demonstrated the highest Knowledge in the
Complications subdomain (mean score: 3.56 + 1.71). Age
substantially impacts Knowledge in the Medical Treatment
subdomain, as indicated by the p-value of 0.034. The
results suggest that older persons may be more
knowledgeable or interested in understanding the effects
of hypertension and available treatment options. Similar
findings were made by K Mohanty S et al., in 2021and Cissé
K et al., in 2021: older adults in low- and middle-income
nations are more knowledgeable about hypertension
because of their higher risk and more frequent encounters
withtheillness.[18,13]. Level of schooling was asignificant
predictor of hypertension knowledge. Respondents
without formal education scored the lowest in Drug
Compliance (mean score: 1.81 + 1.49) and Complications
(mean score: 1.84 + 1.76). The results presented highlight
the importance of education in promoting health literacy.
Similarly, India (2020) and Sri Lanka (2020) revealed a
favorable association between educational achievement
and hypertension knowledge in Asian populations[20, 21].
The studies discovered no substantial differences in
hypertension knowledge between urban and rural
populations across all subdomains. This contrasts with
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prior studies, indicating that metropolitan inhabitants
generally have better access to health information and
services, resulting in greater Knowledge [22, 23]. This
study'slack of significant variations could be attributedtoa
balanced mix of urban and rural participants and similar
exposure to hypertension information across Pakistan's
varied resident areas. Due to direct or indirect encounters
with family members, individuals with a history of
hypertension were more likely to be aware of the disease's
treatment and complications. This result was in line with
studies conducted in Uganda and India [10, 19], which
showed how family history affects hypertension
awareness and treatment. With a mean score of 3.87+1.72,
the participants who depended on friends and family
exhibited greater knowledge of the Drug Compliance
subdomain. These variations show the value of reliable
sources in disseminating health information, even though
none were statistically significant. Prior research has
highlighted the contribution of social media and the media
to raising public health awareness, especially in areas
where access to healthcare was scarce [24, 25].
Limitation of the study was it was started with a cross-
sectional design, which may offer a basic knowledge of
hypertension and its origins. It was advised to do
longitudinalresearch to gainadeeperunderstanding of the
influence of each factor and how it interacts with different
situations.

CONCLUSIONS

The study focuses on the variables affecting adult
Pakistaniswho were not hypertensive intheirhypertension
awareness. The Hypertension Knowledge Level Scale
provides different degrees of understanding for different
information sub-dimensions. The replies from the
participants reveal significant ignorance of the causes,
symptoms, and treatment of hypertension. Better health
outcomes for Pakistan will result from addressing these
variables through targeted educational initiatives that
increase understanding of hypertension and its
management.
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Malocclusion was a group of dental deviations that have a particular psychological influence on
the society. Objective: Toassessthe correlationsbetween malocclusion severity andits effects
on self-confidence and facial appearance in patients seeking orthodontic treatment. Methods:
The hospital-based study was performed at Orthodontic Department, Institute of Dentistry of
Liaquat University of Medical and Health Sciences, Jamshoro. Participants aged 7 to 30 years
who were diagnosed with varying degrees of malocclusion, were included in the study while
those with congenital or traumatic facial deformities unrelated to malocclusion were excluded
from the study. Data were collected via questionnaires (Rosenberg Self Esteem and Dental
Aesthetic Index) and clinical assessments. Correlation analysis was used as data analysis.
Results: The research comprised of 383 individuals, with 110(28.7%)were males, and 273(71.3%)
females. 361(94.3%) participants having aesthetics problem, 19(5.0% ) reported with Functional
issues, and 3(0.8%) had found with Temporomandibular Joint (TMJ) complications. There were
moderate to strong negative correlations between malocclusion severity and self-confidence
(r=-0.45,p<0.05)and between theimpact on facialappearance and self-confidence(r=-0.52, p<
0.05)A positive correlation was observed between malocclusion severity and facial appearance
impact(r=0.65, p<0.05)(Table 5). Conclusions: The study found that malocclusion significantly
impacts self-confidence and facial appearance, with 71% of participants reporting negative
effectsonappearance and 47.3% experiencing reduced self-confidence.

INTRODUCTION

Malocclusion exerts influence on the dental health,
psychological well-being, and social well-being of the
patients. The most common repercussions of
malocclusion include unaesthetic facial appearance;
difficulty in speech, chewing, or cleaning; high prevalence
of caries; low self-esteem; low self-confidence; and poor
emotional and social health[1]. The consequences of facial
aesthetics vary across the genders, age groups, social and
economic groups, and in accordance with cultural
backgrounds, which required considerable significance in
understanding the treatment needs. Therefore, in order to
enhance the preference for pursuing the orthodontic
treatment procedures in order to enhance natural beauty

and overall appearance reflects a substantial and
legitimate demand [2, 3]. However, it has been observed
that women are often demonstrated greater concerns
regarding their attractiveness, beauty, and facial
appearance; therefore, malocclusion usually noticed
earlier by them and made women much more anxious than
men [4]. The current medical approach is gradually
evolving towards a “bio-psycho-social” model that takes
into considerations the subjective feelings and
psychological conditions of patients. Moreover, there isan
emerging trend toward enhancing the psychosocial status
and quality of life of patients [1]. Therefore, in order to
improve quality of life related matters appropriate
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diagnosis and need for treatment has paramount
importance. It has been found usually that the most
frequently cited reasons for seeking orthodontic or
orthodontic surgical treatment included aesthetic
concerns, functional issues, headaches,
temporomandibular disorders, and factors usually
associated with self-confidence and facial attractiveness
[1]. However, the percentages of reported motivating
variables vary significantly between studies [5]. The
Psychosocial factors, cultural norms, overall treatment
expenses, patients age, sexes and expected treatment
results can significantly have an effect on motivation and
treatment seeking[6]. It hasalso been shown that patients'
personal motivations for conventional orthodontic
treatment orthognathic surgical interventions may
considerably varies from patient understandingsregarding
recommendations [6, 7]. Moreover, patients' personal
point of views on the requirement for orthodontic
treatment may vary from assessments made by specialists
[8]. Generally, women are more likely than males to seek
treatment for malocclusion and to experience more
deleterious influences as a result of malocclusion [6].
When it comes to oral health, many people supposed that
diseases of the mouth didn't cause much of a problem. Asa
result, their psychological and societal consequences
were underestimated [9]. Dental health is now widely
acknowledged as a significant factor in overall health, and
how people observe their own health and quality of life[10].
Malocclusion also effects on patient's mental well-being.
People are concerned about their teeth's alignment and
appearance, and as a result, the dentition plays a
significant role in facial attractiveness [11]. Facial
attractionisimportantin social interactions, as discussed
in many studies. Facial appearance is markedly affected by
malocclusion. Bullying and teasing are more common in
people who have significant anterior teeth crowding or a
midline diastema [12]. In addition, because orthodontic
treatmentimprovesbothfunctionaland aestheticaspects,
it can boost people's self-esteem and overall quality of life
[13]. Inalatest survey, timely orthodontic treatment during
childhood oradolescence improves mental and social well-
being. However, since all studies in the previously reported
systematic review are based on observation, the
interpretation of their findingsislimited[14].

Therefore, this study was conducted to explore the effects
of malocclusion on self-confidence and facial appearance
onpatientsseekingorthodontic treatment.

METHODS

Thisresearch was a cross-sectional study which employed
a non-probability consecutive sampling technique,
conducted at the Department of Orthodontics, Liaquat
University Hospital Hyderabad, and the Institute of
Dentistry Jamshoro. The sample size of 383 patients was
determined using the Open Epi sample size calculator,
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taking anticipated frequency as 50% with 5% margin of
errorand 95% confidence interval. The study was approved
by Ethical Review Committee of LUMHS, vide letter no. No.
LUMHS/REC/-912. The duration of study was Tyear, starting
from Oct 2020 to Sept 2021. Participantsaged 7to 30 years
who were diagnosed with varying degrees of malocclusion,
as confirmed by clinical examination and orthodontic
assessment, and who provided written informed consent
to participate, were included in the study. While individuals
with congenital or traumatic facial deformitiesunrelated to
malocclusion with significant medical conditions affecting
facial appearance or self-confidence, and those already
undergoing orthodontic treatment, were excluded from
the study. Data were collected via questionnaires and
clinical assessments. Clinical assessments included
orthodontic examinations to determine the severity of
malocclusion and facial aesthetic evaluations based on
clinical photographs and expert assessments. Self-
confidence was measured in terms of self-esteem through
the Rosenberg Self Esteem questionnaire, which consists
of 10 items on a four-point: Likert scale, ranging from
Strongly Agree to Strongly Disagree, that measure global
self-worth by evaluating positive and negative feelings
about oneself. Scores were calculated by summing the
responses, with higher scores indicating higher self-
esteem [15]. The impact of malocclusion on facial
appearance was measured via Dental Aesthetic Index (DAI)
which involved subjective evaluation where the aesthetic
impact of dental conditions was judged based on
standardized photographs or direct clinical observation
[16]. The DAl score ranges from 0 to 100, with higher scores
reflecting a greater perceived aesthetic impact.
Specifically, a DAl score between 0 and 25 indicates
minimal concerns while scores ranging from 26 to 30
signify some aesthetic concerns but not severe. A score
between 31 and 35 reflects that the malocclusion has a
more noticeable aesthetic impact. Scores from 36 to 45
suggest a significant malocclusion. A score of 46 or above
denotesasubstantial effect onthe individual's self-esteem
and social interactions. Descriptive statistics were used to
summarize demographic data, malocclusion severity, self-
confidence scores, and facial appearance perceptions.
Correlation analysis was performed using Pearson
coefficient to explore relationships between malocclusion
severity, self-confidence, and facial appearance
perceptions. Analysis was done using SPSS version 24.0, at
significance level of p<0.05.

RESULTS

The meanage of participantswas 19.4 + 4.612 years with 110
(28.7%)being male and 273(71.3%) female. 361 participants
(94.3%) reported with aesthetic concerns, 19 participants
(5.0%) cited functional problems and 3 participants (0.8%)
mentionedissuesrelatedtotemporomandibularjoint.
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Regarding the effect to the Distribution of the effects of
malocclusion on Self-Confidence, 28 (7.3%) participants
were Confident, 181 (47.3%) participants were Less
Confident, and 174 (45.4%) participants were Un-affected.
Regarding the subjective effect to the Malocclusion on
Facial Appearance, 272 (71.0%) of participants were
experiencing some sort of Effect on Facial Appearance,
whereas 111 (29.0%) did not feel any effect on Facial
Appearance(Table1).

Table 1: Participant Subjective Responses and Impact of
Malocclusion

Response Frequency (%)

Aesthetic Concerns 361(94.3%)
Functional Problems 19(5.0%)
Temporomandibular Joint Issues 3(0.8%)
Confident 28(7.3%)

Less Confident 181(47.3%)

Un-Affected 174 (45.4%)

Experiencing Effect 272(71.0%)

No Effect 111(29.0%)

Participants reported a diverse range of malocclusion
severities. The largest group, 28.7%, perceived their
malocclusion as "None," while 22.2% classified it as
"Minimal." A significant portion, 20.1%, described their
condition as "Moderate." "Severe" malocclusion was
reported by 15.2% of participants, and 13.8% considered
theirmalocclusionas"Extreme"(Table 2).

Table 2: Subjective Severity of Malocclusion

Severity of Malocclusion Frequency (%)
None 110(28.7%)
Minimal 85(22.2%)
Moderate 77(20.1%)
Severe 58(15.2%)
Extreme 53(13.8%)

Self-confidence / Self-esteem among participants varied
considerably. A total of 15.7% of individuals scored in the
"Low" range (10-20), indicating lower self-confidence. The
majority reported "Moderate" self-esteem, with 32.6%
fallinginthe 21-30 range. Aimost as many, 32.4%, had "High"
self-esteem (31-40), while 19.3% achieved "Very High" self-
esteemscores(41-50)(Table 3).

Table 3: Self-Confidence Scores

Self-Esteem Frequency (%)

Low (10-20) 60(15.7%)
Moderate (21-30) 125(32.6%)

High (31-40) 124(32.4%)
Very High (41-50) 74(19.3%)

Similarly, the impact of malocclusion on facial aesthetics
was notably significant. A substantial 31.3% of participants
experienced a "Minimal Effect," while 24.8% reported
"Some Effect." The study found that 20.6% observed a
"Noticeable Effect," 14.1% faced a "Significant Effect," and
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9.2% felt a "Substantial Effect” on their facial appearance
(Table 4).

Table 4: Effect of Malocclusion on Facial Appearance

Effect on Facial Appearance Frequency (%)
Minimal Effect (DAl 0-25) 120(31.3%)
Some Effect (DAl 26-30) 95(24.8%)

Noticeable Effect (DAl 31-35) 79(20.6%)

Significant Effect (DAl 36-45) 54(14.1%)

Substantial Effect (DAI 46+) 35(9.2%)

There were moderate to strong negative correlations
between malocclusion severity and self-confidence (r=-
0.45, p<0.05)and between the impact on facial appearance
and self-confidence(r=-0.52, p<0.05) A positive correlation
was observed between malocclusion severity and facial
appearanceimpact(r=0.65, p<0.05)(Table5).

Table5: Correlation Analysis Summary

Correlation Significance

Variables Pair (p-Value)

Coefficient(r)

Malocclusion Severity and
Self-Confidence 0.45 <0.05
Facial Appearance Impact and _
Self-Confidence 0.52 <0.05
Malocclusion Severity and Facial
Appearance Impact 0.65 <0.05

DISCUSSION

The apprehension of dental irregularities and their
unfavorable influences on dental aesthetics can
significantly affect social interactions, self-confidence,
and psychological well-being. According to the findings of
the psychological attractiveness study, the perception of
one's own physical appearance was frequently related to
anxieties about other people's response and a negative
body concept [17]. It has been observed that the patient's
personal motivations for orthodontic / orthognathic
surgery may differ from their discernment of
recommendations [17]. Previously several studies in
different areas of Pakistan had been conducted to
extensively explore the reasons for seeking treatment for
malocclusions. While this study's findings cannot be
anticipated to the entire population of Pakistan, they offer
perceptions of patients into malocclusion trends and its
impact on patient's self-confidence and facial appearance
in orthodontic patients reported at OPD in Hyderabad and
Jamshoro districts. Patients receiving orthodontic
treatment were chosen according to the inclusion criteria
to complete aquestionnaire, whichinvestigated treatment
objectives, its influence on self-esteem and on patient's
self-appearance amongindividuals aged 7-30 seeking care
at LUMHS Jamshoro and ADCC Hyderabad. All participants
were willingand actively engaged throughout the research,
demonstrating a clear understanding of its purpose.
Notably, the study observed a significantly higher
prevalence of orthodontic treatment among women
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comparedtomen, aligning with previousresearch findings.
This discovery also aligns with prior studies indicating a
higher likelihood of girls seeking orthodontic treatment
compared to males [18, 19]. The results of this research
also showed that out of the 361 participants, (94.3%)
reported with aesthetic concerns, 19 participants (5.0%)
cited functional problems, and 3 participants (0.8%)
mentioned issues related to temporomandibular joint.
While, regarding the effect to the Distribution of the effects
of malocclusion on Self-Confidence, 28(7.3%) participants
were Confident, 181 (47.3%) participants were Less
Confident and 174 (45.4%) participants were Un=affected.
It have also been observed that according to the effect of
Malocclusion on Facial Appearance, 272 (71.0%) of
participants were experiencing some sort of Effect on
Facial Appearance, whereas 111 (29.0%) did not feel any
effect on Facial Appearance. Various studies have
persistently inquired the desire to enhance the facial
appearance as the primary motivation which was driving
patients to seek orthodontic and orthodontic-surgical
treatments. [20, 21] Skeletal malocclusion in patients
directly influences their facial appearance, making it a
crucial factor that can exert effects on their contentment
and drive throughout orthodontic and orthognathic
surgical treatments[22]. As with increasing awareness of
the impact of dent facial influences on social and
psychological well-being of the individuals, Orthodontists
make out that achieving aesthetically pleasing teeth and
associated soft tissue enhances both self-confidence and
social well-being [13, 23]. Therefore, the primary duty of
caregiver's was to appropriately assess the requirements
for treatment, taking into consideration not only the child's
dental health but also their overall cosmetic needs and
subjective perception of concerns for orthodontic care
[24]. 1t was also necessary to investigate the psychological
influence of malocclusionin orderto betterunderstandthe
potential interventions desired at enhancing overall
personal well-being. Any interventions should impart to
improve the oral health-related quality of life (OHRQoL),
physical health, self-esteem, and psychological personality
of well-being [25]. The present study therefore
underscores the importance of integrating orthodontics
into the curricula of both public and private educational
institutions. It also emphasizes ongoing discussions on
appropriate treatment options and advocates the need for
substantialresearchadvancementsinthisfield.

CONCLUSIONS

This study suggested that malocclusion has a significant
effect on both self-confidence and facial appearance. A
substantial majority of participants (71%) reported a
negative impact on their facial appearance, while nearly
half (47.3%) experienced reduced self-confidence due to
their malocclusion. Notably, only a small percentage of
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participants(7.3%)reported feeling confident, highlighting
the profoundinfluence of malocclusion on self-perception.
The results also indicate that aesthetics concerns(94.3%)
far outweigh functional issues (5.0%) and TMJ
complications(0.8%)as the primary motivation for seeking
orthodontic treatment. Overall, this study underscores the
importance of addressingmalocclusion toimprove not only
oral health but also psychological well-being and self-
esteem.
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The consequences of poor feeding practices might exhibit in the form of poor nutritional status
in the early part of life whereas delayed mental as well as motor developmental disorders are
some most commonly exhibited long term consequences. Objective: To determine the
prevalence and associated factors of exclusive breastfeeding (EBF)among mothers of infants
below six months of age. Methods: This cross-sectional study was done at the Department of
Pediatrics, Sheikh Khalifa Bin Zayed Al Nahyan Hospital, Rawlakot, Azad Kashmir, Pakistan from
August 2022 to January 2023. Results: In a total of 237 mothers, the mean age was 27.15 + 3.87
years. The EBF was reported by 151(83.7 %) mothers. High socio-economic status (adjusted
odds ratio=5.87, p=0.003), having fewer than 4 antenatal visits (adjusted odds ratio=4.15,
p<0.001), cesarean delivery(adjusted odds ratio=5.57, p<0.001). the absence of postnatal advice
on EBF (adjusted odds ratio=3.06, p=0.004), and children aged 4-6 months (adjusted odds
ratio=8.58, p<0.001) had significantly higher odds of absence of EBF. Conclusions: It was
concluded that the exclusive breastfeeding was practiced by 63.7% mothers. High socio-
economic status, fewer antenatal visits, cesarean section, absence of postnatal advice on
exclusive breastfeeding, and relatively older age of the infant were associated with lack of
exclusive breastfeeding practices.

INTRODUCTION

Suboptimum breastfeeding, particularly nonexclusive
breastfeeding, has profound consequences on child health
especially among infants living in developing countries [1,
2]. Globally, rates of exclusive breastfeeding have reached
around 48% and very close to reaching the global goal of
25% by 2025 [3]. Data from the developing world revealed
that only 52% of children aged below 6 months had
exclusive breastfeeding (EBF) [4]. Data from Pakistan
revealed that only around 38% of the babies are exclusively
breastfed[5]. The consequences of poor feeding practices
might exhibit in the form of poor nutritional status in the
early part of life while infectious morbidity and metabolic
disorders are some of the other concerns among non-

exclusively breast fed infants [6, 7]. Therefore, promoting
optimal breastfeeding practices during the critical early
parts of life is essential for ensuring the health and well-
being of children and future generations. In regions like
South Asia where stunting prevalence rates are high [8],
inappropriate feeding practices need significant
interventions to reduce the related infantile morbidity and
mortality. A study conducted in Germany revealed that
infants who were exclusively breastfed for first six months
had alowerincidence of gastroenteritis compared to those
breastfed for less than four months [3]. A cohort study in
the United States found that infants exclusively breastfed
formore than sixmonthshadareducedrisk of pneumonia
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andrecurrent otitis mediacompared to those breastfed for
4-6 months [10]. The “World Health Organization (WHQO)'
recommends exclusive breast-feeding from birth until six
months of age, advising that mothers receive counseling
and support for exclusive breast-feeding during each
postnatal visit [3]. Arif et al., performed a secondary
analysis on data from Pakistan Demographic and Health
Survey (PDHS)for the year, and shared that 81 % of mothers
aged between 30-34 years were having EBF for atleast first
six months of age [1]. The present study was planned to fill
thisresearch gap.

This research aimed to determine the prevalence and
associated factors of EBF among mothers of infants below
sixmonthsof age.

METHODS

This cross-sectional study was performed at the
Department of Pediatrics, Sheikh Khalifa Bin Zayed Al
Nahyan Hospital, Rawlakot, Azad Kashmir, Pakistan, from
August 2022 to January 2023. Approval from “Institutional
Ethical Committee” was acquired for this research
(604/SKB2/CMH RKT). Informed and written consents were
sought from mothers explaining them the aims of this
research. A sample size of 237 was calculated taking the
anticipated proportion of EBF by mothers among infants
below six months of age as 81 % [ 1], with 95 % confidence
level and 5 % margin of error. Mothers aged between 18 to
35 years who gave birth to a single baby in the past 6
months, and willing to participate in this research were
included. Mothers who had any contraindication to EBF
were excluded. Mothers who did not show consent to be
part of this research were also excluded. Adherence to
exclusion criteria was observed to avoid confounders. At
the time of enroliment, demographic factors (age of the
mother, marital status, residence, socio-economic status,
educational level and number of alive children), maternal
factors (birth order, antenatal care visits frequency,
delivery mode, delivery place and postnatal advice about
the EBF by healthcare professional) and infant factors
(gender, age, initiation of breastfeeding within first hour)
were noted on a specially formed questionnaire. Interview
was planned at a quiet room in the pediatric unit after
taking permission from the mothers. The verbal interview
method was used to labeled EBF and it was defined as baby
below 6 months of age who was fed only by breast milk in
the past 24 hours as described by the mother [11]. Socio-
economic status was labeled as low if family monthly
income was below 18,000 PKR, middle 18,000 to 40,000
PKR, or high if >40,000 PKR [12]. Residential status was
labeled as urban if living in a city above or equal to district
level, or rural if living in a city/town below district level. For
the data analysis, IBM-SPSS Statistics, version 26.0 was
used. Descriptive statistics were applied for the
representation of the data. Chi-square test was applied to
compare categorical data. The multivariable binary logistic
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regression analysis was performed considering
independent variables that had p-value below 0.200.
Adjusted odds ratio(AOR)with 95 % confidence interval(Cl)
were calculated and factors with p-value below 0.05 were
considered statistically significant.

RESULTS

In a total of 237 mothers, the mean age was 27.15 + 3.87
years, ranging between 18-35 years. Socio-economic
status was low among 130 (54.9 %) mothers. There were 61
(25.7 %) mothers who were illiterate. Mode of delivery was
reported to be vaginal delivery among 152 (64.1 %) mothers.
Post-natal advice about EBF was provided to 144 (60.8 %)
mothers. The mean age of the children at the time of
enrollment of mothers was 3.24+1.41 months (ranging
between 1to 6 months). Initiation of breastfeedinginthe 1st
hour following delivery was reported by 108 (45.6 %)
mothers. The EBF was reported by 151(63.7 %) mothers.
Univariate analysis revealed EBF to have significant
association with maternal age (p<0.001), socio-economic
status(p<0.001), birth order(p=0.029), number of antenatal
visits (p<0.001), postnatal advice of EBF (p<0.001), child's
age (p<0.001), and initiation of breastfeeding in the 1" hour
following delivery (p=0.026). Details about the comparison
of study variableswithrespectto EBF practice are statedin
table1.

Table 1: Comparison of Study Variables with Respect to Exclusive
Breastfeeding Practice(N=237)

S —— Exclusive Breastfeeding p-
udy Variables
. Yes (n=151) No (n=86) Value
Maternal Age 18-29 100(66.2 %) 75(87.2 %)
(Years) <0.001
30-35 51(33.8 %) 11(12.8 %)
Married 141(93.4 %) 83(96.5 %)
Marital Status Divorced 5(3.3 %) 2(2.3%) 0.539
Widowed 5(3.3%) 1(1.2 %)
. Urban 47(31.1%) 35(40.7 %)
Residence 0.136
Rural 104(68.9 %) 51(59.3 %)
Low 91(60.3 %) 39(45.3 %)
Socio-Economic ] 5 5
Status Middle 50(33.1%) 25(29.1%) <0.001
High 10(6.6 %) 22(25.6 %)
. llliterate 38(25.2 %) 23(26.7 %)
Educational Level - 0.789
Literate N3(74.8 %) 63(73.3 %)
<4 98(64.9 % 65(75.6 %
Family Size ( ) ( ) 0.088
>4 53(35.1%) 21(24.4 %)
. 1-2 63(41.7 %) 51(59.3 %)
Birth Order 0.029
3-4 45(29.8 %) 20(23.3 %)
>4 43(28.5 %) 15(17.4 %)
Antenatal Visits <4 46(30.5 %) 60(69.8 %) <0.001
>4 105(69.5 %) 26(30.2 %)
23.2% 1%
Delivery Mode Cesarean 35(23 ) 50(56.1%) <0.001
Vaginal 116(76.8 %) 36(41.9 %)
23.8 % 18(20.9 %
Delivery Place Horﬁe 36(238 %) 8120.9 %) 0.607
Hospital 115(76.2 %) 68(79.1%)
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Postnatal Advice of Exclusive o o
Breastfeeding 108(71.5 %) 36(41.9 %) <0.001
) Boy 92(60.9 %) 51(59.3 %)
Child's Gender 0.806
Girl 59(39.1%) 35(40.7 %)
i <4 118(78.1%) 25(29.1%)
e hge ; . <0.001
4-6 33(21.9 %) 61(70.9 %)
Initiation of Breastfeeding in o o
the First Hour Following Delivery 77(51.0 %) 31(36.0 %) 0.026

High socio-economic status significantly increased the
odds of lack of EBF (AOR=5.87, p=0.003). Having fewer than
4 antenatal visits significantly increased the odds of lack of
EBF (AOR = 4.15, p<0.001). Cesarean delivery significantly
increased the odds of lack of EBF(AOR=5.57, p<0.001). The
absence of postnatal advice on EBF significantly increased
the odds of not practicing EBF (AOR=3.06, p=0.004).
Children aged 4-6 months had significantly higher odds of
absence of EBF (AOR=8.58, p<0.001). Details about the
multivariate binary logistic regression analysis showing
factorsassociated withlack of EBF are shownintable 2.

Table 2: Multivariate Binary Logistic Regression Analyzing
Factors Associated with Lack of Exclusive Breastfeeding

_ Adiusted 95% Confidence
Study Variables Vaplue od dj Rati Interval
sRatio ) ower Upper
Maternal Age 18-29 0.632 1.29 0.45 3.7
(Years) 30-35 Reference
Urban [0149] 179 | o081 | 395
Residence
Rural Reference
) ) Low Reference
Socio-Economic Middle |0.86| 057 025 | 132
Status .
High 0.003 5.87 1.861 8.54
. <4 Reference
Family Size
> |os28] 173 | 031 | 960
1-2 Reference
Birth Order 3-4 0.368 2.45 0.351 7.19
>4 0.491 1.79 0.34 9.43
<4 <0.001 4.15 1.92 8.99
Antenatal Visits
>4 Reference
.001 5.57 2.251 .
Delivery Mode Cesarean |<0.00 | 2251 | 3.80
Vaginal Reference
Absence of Postnatal advice
of Exclusive Breastfeeding 0.004 3.08 1.42 6.59
Children's Age <4 Reference
(Months) 4-6  |<0.001| 858 3.931 | 8.75
No initiation of Breastfeeding in
the first hour following delivery 0.851 1.08 0.47 2.50

*Reference Category

DISCUSSION

This study was conducted to evaluate EBF practices
amongmothersbelonging to Azad Jammu Kashmir District
of Pakistan. This research revealed that 63.7 % mothers
were practicing EBF ininfantsaged up to 6 months. Studies
from other developing countries like Ethiopia, Ghana, and
Uganda have shown relatively higher EBF rates of 60.4 %,
70 %,and 62.3 %, respectively[13-15]. As per “World Health
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Organization”, only 37.7 % of mother practice EBF among
infants aged below 6 months of age [16]. Data from this
study reported much higher EBF rates that what have been
reported from India (49 %) [17], Mexico (28 %) [18], and
China (30 %) [19]. There seems to be a clear variation in
patterns of EBF practice so it is imperative to study the
factor contributing to these trends in specific population.
Our research found that high socio-economic status
significantly increased the odds of lack of EBF (AOR=5.87,
p = 0.003). Current findings are in accordance to the
published data that there exists a significant relationship
between socio-economic status and mother's motivation
to EBF [20]. Mothers belonging to higher socio-economic
status may prefer buying formula milk than just providing
EBF to their babies. Likewise, mothers belonging to low
socio-economic status may not have the option to buy
formula milk due to its higher price in a country like
Pakistan. In this study, relatively higher number of
antenatal visits were linked with significantly higher EBF
rates. These findings are in accordance to the established
beliefs and strengthening antenatal care and delivery at
healthcare facilities are thought to improve EBF practices
among mothers [21]. The present study highlighted
cesarean section to be significantly associated with lack of
EBF practices. Mod of delivery has been documented to an
important factor influencing EBF practices. The possible
explanation could be the negative impact of cesarean
section on the physiology of lactation and challenges
hindering mother's physical contact with the newborns
[22]. Some authors have proved maternal affiliation from
rural areas to positively impact EBF but we did not observe
any significant differences among rural and urban areas
[23, 24]. The present study is perhaps the first one from
Azad Jammu Kashmir Region of Pakistan analyzing EBF
practices among mothers of infants up to 6 months of age.
Single stud center and a relatively modest sample si