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Patients with Chronic kidney disease(CKD)suffer from endocrine axis disruptionas a part of the
complications involving several other organ systems. Hypothyroidism is one of the imbalances
seen in patients with CKD, both in clinical practice and research. Thyroid dysfunction remains
undiagnosed due to its non-specific symptoms and lack of routine screening, especially in
resource-limited settings. Objectives: To determine the frequency of hypothyroidism among
patients with CKD and to differentiate its clinical and subclinical forms. Methods: This cross-
sectional (descriptive) study was conducted over a period of six months in the Department of
Medicine, Mardan Medical Complex, Khyber Pakhtunkhwa. 131 CKD patients (18-70 years) were
recruited by non-probability consecutive sampling. Serum levels of thyroid-stimulating
hormone(TSH), free T3, and free T4 were used to evaluate the patient's thyroid status. Based on
serum hormone levels, the patients were categorized into hypothyroidism, subclinical
hypothyroidism, or euthyroid states. The data were analysed through SPSS (version 26.0).
Results: Out of 131 CKD patients, clinical hypothyroidism was found in 24 (18.3%), while 27
(20.6%) of the patients had subclinical hypothyroidism. Thyroid dysfunction was more common
in patients above 60 (p=0.003) and females (p=0.041). A significant association was also found
with dialysis status(p=0.0086). Conclusions: Hypothyroidismis a prevalent complicationin CKD,
especiallyamong older and female patients. The study emphasizes the value of routine thyroid
screening in all stages of CKD to facilitate early diagnosis and treatment, especially in dialysis-
dependentpeople.

INTRODUCTION

Chronic Kidney Disease (CKD)is a chronic and progressive
disease characterized by a progressive decline in renal
function. Among the top ten causes of death globally in
developed countries, CKD affects approximately 10-16% of
the adult population worldwide and has become a major
public health concern. In Pakistan, the prevalence of CKDis
continuously increasing; however, many healthcare
settingsfailtorecognizeit. Alongside its widely recognized
cardiovascular, hematologic, and metabolic
complications, CKDis also associated with many endocrine

abnormalities, including disturbances in thyroid function
[1, 2]. The kidneys and thyroid glands are linked in a
complicated and interdependent relationship. The kidneys
play an essential role in the metabolism, clearance, and
excretion of thyroid hormones, while thyroid hormones
have a major impact on the renal blood flow, glomerular
filtration rate (GFR), and electrolyte homeostasis. As the
kidney functions decline gradually, changes in thyroid
hormone levels become more prominent, often resultingin
either clinical or subclinical hypothyroidism. However, the
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symptoms of hypothyroidism, such as fatigue, cold
intolerance, and weight gain, can resemble the general
symptoms of uraemia, making early diagnosis challenging
in patients with CKD [3, 4]. Several international studies
have documented the high prevalence of thyroid
dysfunction in patients with CKD; however, there is a
dearth of regional data, especially from clinical settings in
Pakistan [5, 6]. Moreover, subclinical hypothyroidism
remains overlooked most of the time due to the absence of
itscommon clinical signs, despiteits potential influence on
disease progressionand cardiovascularriskin CKD.
Therefore, this study aimed to find out the frequency of
clinicaland subclinical hypothyroidismin CKD patients who
were admitted to a tertiary care hospital in Mardan. The
results will help in early detection and customized
therapeuticinterventions by raising clinical awareness and
highlighting the importance of routine thyroid function
screening in clinical practice. Moreover, finding out how
common it is among CKD patients at a Pakistani tertiary
care hospital offers crucial information for early screening,
promptintervention, and better patient management, all of
which improve the quality of treatment for this high-risk
group.

METHODS

This cross-sectional study (descriptive) was conducted in
the Medical Unit of Mardan Medical Complex(MMC), Mardan,
Khyber Pakhtunkhwa, from August 2024 to January 2025.
The study aimed to determine the frequency and pattern of
hypothyroidism, including both clinical and subclinical
forms, in patients diagnosed with chronic kidney disease
(CKD). The study was conducted after receiving ethical
clearance from two official bodies. Approval was obtained
from the Ethical Committee of Bacha Khan Medical
College, Mardan, under approval number 229/BKMC, dated
May 30, 2022. Additionally, the study was reviewed and
approved by the Research Evaluation Unit of the College of
Physicians and Surgeons Pakistan (CPSP) with reference
number CPSP/REU/MED-2020-028-16933, dated August
10, 2024. Informed written consent was taken from all
participants or their legal guardians. Confidentiality and
privacy of patient data were strictly maintained. One
hundred and thirty-one patients were recruited using a
non-probability consecutive sampling technique. The
sample size was calculated using the WHO sample size
calculator based on an anticipated prevalence of
hypothyroidism in CKD of 14.2%, with a 95% confidence
interval and a 6% margin of error [7]. Inclusion criteria
consisted of patients aged 18 to 70 years, admitted with a
confirmed diagnosis of CKD. CKD was diagnosed based on
any two or more of the following [8]: Urinary albumin-to-
creatinine ratio (ACR) > 30 mg/g [9], abnormal findings on
renal ultrasound(e.qg., increased cortical echogenicity, loss
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of corticomedullary differentiation, renal length <8 cm, or
cortical thickness <6 mm), estimated glomerular filtration
rate (eGFR) < 80 mL/min/1.73 m? [10]. Exclusion criteria
included patients with a prior diagnosis of
hyperthyroidism, those already on thyroid hormone
replacement therapy, and individuals with comorbid
conditions that could affect thyroid function, such as
infections, malignancies, or autoimmune diseases. After
taking informed consent, demographic details like age,
gender, address, educational status, and socioeconomic
class were recorded. Blood samples were taken from the
cubital vein aseptically and sent to the hospital laboratory
for the analysis of free serum triiodothyronine (FT3), free
serum thyroxine (FT4), and thyroid-stimulating hormone
(TSH). Based on these test results, the patients were
categorized into clinical hypothyroidism, defined as
elevated serum TSH (>4.0 mIU/L) with low levels of serum
free T3 and free T4 hormones [9]. Subclinical
hypothyroidismis defined as elevated serum TSH(between
4.0and 10.0 mIU/L)with normal levels of serum Free T3 and
Free T4 hormones. Euthyroid state was defined as having
allthree hormone values withinthe normalrange.

Data were entered and analysed using SPSS version 26.0.
The Shapiro-Wilk test was used for checking the normal
distribution of numerical variables like age and hormone
levels, and the data were presented in the form of mean +
standard deviation or median with interquartile range as
appropriate. Frequencies and percentages were used to
describe the categorical variables such as gender, thyroid
status, and comorbidities. For categorical variables, Chi-
square or Fisher's exact tests were used to find the
associations between thyroid dysfunction and
demographic or clinical factors. A p-value of <0.05 was
considered statistically significant. To identify potential
effect modifiers, stratification of data was performed for
age group, gender, educational status, and dialysis status
of the patients.

RESULTS

The mean age of the study participants was 55.6 years,
indicating that most patients with chronic kidney disease
were in the middle to older adult age group. Male patients
slightly outnumbered female patients; however, this
difference was not statistically significant. Nearly 60% of
the participants belonged to urban areas. The majority of
patients were from a lower socioeconomic background.
Educational status varied among participants, with a
considerable proportion being illiterate or having
education limited to primary schooling. The Demographic
characteristics of CKD patientsarerepresented(Table1).
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Table 1: Demographic Characteristics of CKD Patients(n=131)
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Table 4: Stratification of Hypothyroidism by Demographic
Factors

Variables Category n(%) p-value - -
Variables Hypothyroidism Hypothyroidism p-
Age (years) Mean + SD 55.6 +10.4 - Present,n(%)  Absent, n(%)
Male 72(54.9%) Age >60 Years 28(50.9%) 19(23.7%) 0.003
Gender 0.341
Female 59(45.1%) Female 31(54.4%) 28(35.0%) 0.041
. Urban 78(59.5%) Rural Residence 25(43.9%) 28(35.0%) 0.291
Residence 0.228
Rural 53(40.5%) Low Socioeconomic 29(50.9%) 35(43.8%) 0.432
Low 64(48.9%) Illiterate 22(38.6%) 20(25.0%) 0.089
Socioeconomic Status Middie 51(38.9%) 0.172 The association of hypothyroidism with clinical
.ngh 16(12.2%) comorbidities is shown. There was a significant
. — ”";grate - 42(32'1f’) association of the dialysis status with the presence of
Education Level ”mary, econdary| 58(44.5%) 0.087 hypothyroidism among patients with chronic kidney
Higher 31(23.6%) . . . .
disease, with a highly significant p-value. Moreover, a

Abnormal thyroid function tests were observed in a
substantial number of patients with chronic kidney
disease. Subclinical hypothyroidism was more frequently
identified than overt hypothyroidism. Overall, more than
one-third of the study population had some form of
hypothyroidism. The thyroid status of the CKD patients is
shown(Table 2).

Table 2: Thyroid Status Among CKD Patients

higher proportion of comorbidities such as cardiovascular
disease and diabetes mellitus were observed among
patients with hypothyroidism; although, these
associations were not statistically significant(Table 5).

Table 5: Association of Hypothyroidism with Clinical
Comorbidities

Hypothyroidism Hypothyroidism p-

Comorbidity Absent, n (%)

30(37.56%) 0.314

Present, n(%)
26(45.6%)

Diabetes Mellitus

Cardiovascular Disease 21(36.8%) 19(23.8%) 0.081

On Dialysis 18(31.6%) 10(12.5%) 0.006

Thyroid Status n(%) 95% Confidence Interval
Clinical Hypothyroidism 24(18.3%) 1N.7% -25.0%
Subclinical Hypothyroidism 27(20.6%) 13.7% - 27.5%
Euthyroid (Normal) 80(61.1%) 52.7% - 89.4%

Biochemically, higherlevels of serum TSHwere observedin
patients with chronic kidney disease upon testing for
thyroid functions, along with comparatively lower levels of
free serum T3 and free T4. This hormonal pattern was
demonstrated by a larger proportion of the study
population, pointing towards a higher prevalence of
subclinical hypothyroidism than clinical hypothyroidism.
The mean biochemical parameters of thyroid functions are
reported(Table 3).

Table 3: Mean Biochemical Parameters of Thyroid Function

Parameters Normal range Mean + SD
TSH(mIU/L) 0.4-4.5 mIU/L 5.98 +3.21
Free T3(pg/mL) 2.3-5.0 pg/mL 2.31£0.76
Free T4 (ng/dL) 0.93-1.7 ng/dL 0.84+0.22

The study represents the stratification of hypothyroidism
by demographic factors. Hypothyroidism was more
prevalent among patients over 60 years of age. Moreover,
thyroid dysfunction was also more frequently observed in
female patients compared with male patients. Likewise,
patients with lower literacy levels and those residing in
rural areas exhibited a higher occurrence of thyroid
dysfunctions, although these associations were not
statistically significant. The data were analysed row-wise
(Table4).

DISCUSSION

Thyroid hormones have adirect and indirect effect on both
tubular function and glomerular filtration rate, which are
important components of renal hemodynamics. Multiple
studies have demonstrated that thyroid dysfunction and
chronic renal disease have adirect interaction; a Nepalese
study found a significantly increased frequency of thyroid
dysfunction in CKD patients. There is strong evidence of
the reciprocal association between thyroid and kidney
function, as thyroid hormones are directly involved in renal
development, kidney structure, and hemodynamic
performance [11, 12]. There is a widely acknowledged
recognition of the clinical importance of thyroid
dysfunction in individuals with renal disease, as data show
asignificant correlation with cardiovascular morbidity and
mortality [13]. The implications of our study for healthcare
are particularly relevant in the Pakistani context, where
access to specialized endocrine treatment is varied, and
healthcare resources may be limited. The current findings
are supported by a recent Pakistani study that also
demonstratedalarger frequency of hypothyroidismamong
patients with chronic kidney disease in tertiary care
settings, highlighting the local relevance of this clinical
issue[14]. The current findings are also supported by new
international research that has shed further light on the
thyroid-kidney relationship. The impact of thyroid status
on initial renal failure and CKD progression in a nationally
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representative population was shown in large US cohort
research [6]. Subclinical thyroid dysfunction is clearly
linked to chronic renal disease, according to population-
based studies conducted in South Korea [4]. This study
found a high prevalence of both subclinical and clinical
hypothyroidisms in patients with chronic kidney disease.
Among the 131 patients studied, roughly 39% had some
form of thyroid abnormality. This finding is consistent with
the previous global and local research, supporting a clear
association between progressive kidney damage and
impaired thyroid hormone metabolism [15, 16]. The most
notable aspect of this study was the slightly higher
frequency of subclinical hypothyroidism (20.6%) than
clinical hypothyroidism (18.3%). This result is in line with a
comparable study from a tertiary care hospital in Saudi
Arabia, in which the prevalence of clinical hypothyroidism
in CKD patients was 34.9%, while subclinical
hypothyroidism accounted for alarger fraction of the total.
Similarly, the pattern of biochemicalabnormalities, suchas
increased serum TSH with either normal or low levels of
serum free T3 and T4, further supports the slight but
common nature of thyroid dysfunctionin patients with CKD
[17-19]. Thyroid disturbance has also been linked to chronic
kidney disease in a variety of demographic groups,
according to research from northeastern Indian
communities[20]. Most encouragingly, new research from
Pakistan indicates that patients with end-stage renal
illness may benefit from therapeutic intervention for
thyroid dysfunction, underscoring the potential
advantages of early identification and therapy. This
reversibility concept offers hope for better patient
outcomes through targeted therapy and supports the
clinical significance of routine thyroid hormone screening
in CKD patients [21]. Another significant aspect of this
study was that hypothyroidism was more common in the
older adults and female patients with CKD, which is also
supported by the existing literature. The higher prevalence
of hypothyroidism in older adults is explained by the age-
related decline in thyroid function, which is frequently
made worsein CKDdue toimpaired hormone clearance and
altered peripheral conversion of T4 to T3, a fact supported
by a study in a tertiary care hospital with similar
demographics. The higher incidence of hypothyroidism in
females as compared to males is consistent with broader
endocrine trends, because females are usually at a greater
risk for thyroid dysfunctions, including autoimmune-
associated causes[22,23]. Serum albuminis animportant
factor in the significant frequency of subclinical
hypothyroidism in patients with end-stage renal disease,
according to earlier studies from South India[24]. One of
the notable deductions fromthis study was the statistically
significant association between hypothyroidism and
dialysis status(p=0.0086). Patients undergoing dialysis were
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about three times more likely to have thyroid dysfunction
than those not on dialysis. This relationship may be
explained by the effect of hemodialysis on the thyroid
hormone physiology, including altered protein binding,
metabolic changes, and increased hormone clearance. In
addition, the hypothalamic-pituitary-thyroid axis is also
disrupted by the uremic environment in patients on
dialysis, leading to dysreqgulation without obvious
symptoms[25, 26]. Although comorbid conditions such as
diabetes and cardiovascular diseases were frequently
observedin hypothyroid patients, the differences were not
statistically significant. Nevertheless, their clinical
importance cannot be overlooked. As shown by the
studies, hypothyroidism significantly exacerbates
cardiovascular risk, promotes fluid retention, and worsens
anaemia, all of which are the well-knownrisk factors for the
progression of CKD. Further longitudinal studies are
needed to clarify these causal relationships and the
potential benefits of early screening and replacement of
thyroid hormones in this population [27, 28]. The strength
of this study is that it provides important local data on the
Pakistani population, helping to address a significant lack
of regional evidence available on thyroid dysfunction in
patients with chronic kidney disease. The existing
literature heavily depends upon the Western or Gulf
studies, which may not accurately reflect the Pakistani
healthcare setting because of differences in iodine levels,
healthcare access, socioeconomic factors, and awareness
regarding thyroid disorders. Consequently, this study
offers essential, context-specific evidence to improve
diagnosticand treatment protocolsinlocal nephrologyand
internal medicine practice. Our results are in favour of
routinely screening CKD patients for thyroid function in
Pakistani healthcare facilities. Early thyroid dysfunction
identification may enable prompt care, thereby lowering
cardiovascular consequences and slowing the progression
of chronic kidney disease. Healthcare professionals who
treat patients with chronic kidney disease (CKD) should be
aware of the high incidence of thyroid dysfunction and
consider comprehensive screening procedures. The
creation of regional clinical guidelines that include thyroid
monitoring could enhance patient outcomes and care in
general.

This study has several limitations; despite the important
insights it provides. Because of its cross-sectional study
design, itcannotassess changesinthyroid statusovertime
and cannot establish causality between hypothyroidism
and CKD. In addition, due to financial limitations,
autoimmune markers such as anti-thyroid peroxidase
(anti-TPO) antibodies were not evaluated, which could be
helpful in differentiating the underlying cause of
hypothyroidism. Future studies should consider
longitudinal study designs to monitor changes in thyroid
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function over time and clarify causal associations. Studies
involving larger and more diverse populations would
improve the generalizability of findings. Furthermore, the
inclusion of autoimmune markers such as anti-TPO
antibodies and other relevant investigations may provide a
deeper understanding of the pathophysiology and causes
of hypothyroidism in patients with CKD. Multicentre
collaboration and the use of advanced diagnostic
approaches may further strengthen the quality and scope
of future studies.

CONCLUSIONS

Patients with CKD have a high prevalence of thyroid
dysfunction, particularly subclinical hypothyroidism. The
findings of this study provide an evidence-based need to
screen all patients with CKD for the presence of thyroid
abnormalities reqularly, especially among females, older
adults, and those receiving dialysis. The overall health of
these patients can be improved, and the complications can
be prevented through early detection and timely
management of thyroid dysfunction. We highly
recommend incorporating endocrine evaluation in routine
nephrology practices for providing a comprehensive
patient-centred approachto care.

Authors’ Contribution

Conceptualization: AA'

Methodology: AA, MH, MA, SS, HI, AA’, AA®

Formal analysis: AA’

Writingand Drafting: AA', HU, MH, AA?, MA, AA®, AA®
Reviewand Editing: AA', HU, MH, AA*, MA, SS, HI, AA®, AA®

All authors approved the final manuscript and take
responsibility for theintegrity of the work

Conflicts of Interest
Allthe authorsdeclareno conflict of interest.
Source of Funding

The authorsreceived no financial support for the research,
authorshipand/or publication of thisarticle.

REFERENCES

[1] YuasaR,OhashiY, Saito A, TsuboiK, Shishido S, Sakai
K. Prevalence of Hypothyroidism in Japanese
ChronicKidney Disease Patients. Renal Failure. 2020
Jan; 42(1): 572-9. doi: 10.1080/0886022X.2020.1777
162.

[2] Matsuoka-Uchiyama N, Tsuji K, Sang Y, Takahashi K,
Fukushima K, Takeuchi H et al. The Association
Between Hypothyroidism and Proteinuria in Patients
with Chronic Kidney Disease: A Cross-Sectional
Study. Scientific Reports. 2022 Sep; 12(1): 14999. doi:
10.1038/s41598-022-19226-0.

[3] Sinjari HY and lbrahim JM. Thyroid Function
Disorders in Patients with Chronic Kidney Disease.

P‘JHSL VOL- 7 Issue- 04 April 2026 Copyright © 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

DOI: https://doi.org/10.54393/pjhs.v7i4.3944

Medical Journal of Babylon. 2022 Jan; 19(1): 76-80.
doi:10.4103/MJBL.MJBL_93_21.

Kim HJ, Park SJ, Park HK, Byun DW, Suh K, Yoo MH.
Subclinical Thyroid Dysfunction and Chronic Kidney
Disease: A Nationwide Population-Based Study.
BioMed Central Nephrology. 2023 Mar; 24(1): 64. doi:
10.1186/s12882-023-03111-7.

Schultheiss UT, Steinbrenner |, Nauck M, Schneider
MP, Kotsis F, Baid-Agrawal S et al. Thyroid Function,
Renal Events and Mortality in Chronic Kidney Disease
Patients: The German Chronic Kidney Disease Study.
Clinical Kidney Journal. 2021Mar; 14(3): 959-68. doi:
10.1093/ckj/sfaa052.

You AS, Kalantar-Zadeh K, Brent GA, Narasaki Y, Daza
A, Sim JJ et al. Impact of Thyroid Status on Incident
Kidney Dysfunction and Chronic Kidney Disease
Progressionina Nationally Representative Cohort. In
Mayo Clinic Proceedings. 2024 Jan; 99(1): 39-56. doi:
10.1016/j.mayocp.2023.08.028.

Chourey T, KhanY, Pakhare AP, Singhai A, Parashar R,
JoshiR et al. Magnitude and Predictors of Subclinical
Hypothyroidism in Individuals with Impaired Glucose
Tolerance. Cureus. 2025 May; 17(5). doi: 10.7759/
cureus.83948.

Delanaye P, Jager KJ, Bokenkamp A, Christensson A,
Dubourg L, Eriksen BO et al. CKD: A Call for an Age-
Adapted Definition. Journal of the American Society
of Nephrology. 2019 Oct; 30(10): 1785-805. doi:
10.1681/ASN.2019030238.

Sumida K, NadkarniGN, Grams ME, Sang Y, Ballew SH,
Coresh J et al. Conversion of Urine Protein-
Creatinine Ratio or Urine Dipstick Protein to Urine
Albumin-Creatinine Ratio for Use in Chronic Kidney
Disease Screening and Prognosis: An Individual
Participant-Based Meta-Analysis. Annals of Internal
Medicine. 2020 Sep; 173(8): 426-35. doi: 10.7326/M20
-0529.

Blute Jr ML, Kucherov V, Rushmer TJ, Damodaran S,
Shi F, Abel EJ et al. Reduced Estimated Glomerular
Filtration Rate (eGFR < 60 mL/Min/1.73 M2) at First
Transurethral Resection of Bladder Tumour Is a
Significant Predictor of Subsequent Recurrence and
Progression. British Journal of Urology International.
2017 Sep; 120(3): 387-93.doi: 10.1111/bju.13904.
Khan|, KhanJ,Hamza A, Anas M, Khan SJ. Frequency
of Hypothyroidism in Patients with Chronic Kidney
Disease at Ayub Teaching Hospital, Abbottabad.
Khyber Journal of Medical Sciences. 2025 Sep; 18(3):
269-75.d0i:10.70520/kjms.v18i3.788.

Mariani LHand Berns JS. The Renal Manifestations of
Thyroid Disease. Journal of the American Society of
Nephrology. 2012 Jan; 23(1): 22-6. doi: 10.1681/ASN.
2010070766.

142




Ahmed A et al.,

[13]

[22]

PJHSL VOL. 7 Issue. 04 April 2026

Frequency of Hypothyroidism among Patients with Chronic Kidney Disease

Bando Y, Ushiogi Y, Okafuji K, Toya D, Tanaka N, Miura
S. Non-Autoimmune Primary Hypothyroidism in
Diabetic and Non-Diabetic Chronic Renal
Dysfunction. Experimental and Clinical
Endocrinology and Diabetes. 2002; 110(08): 408-15.
doi:10.1055/s-2002-36427.

Sheikh FA, Ali ST, Rashid S, Abid K. Frequency of
Hypothyroidism Among Chronic Kidney Disease in a
Tertiary Care Hospital. Age(Years). 2023; 60: 52-65.
Wang X, Zhao X, Huang X. Association of Subclinical
Thyroid Dysfunction with Chronic Kidney Disease: A
Systematic Review and Meta-Analysis. Endocrine
Research. 2020 Jan; 45(1): 41-9. doi: 10.1080/074358
00.2019.1645164.

Narasaki Y, Sohn P, Rhee CM. The Interplay Between
Thyroid Dysfunction and Kidney Disease. In Seminars
in Nephrology. 2021Mar; 41(2): 133-143. doi: 10.1016/j.
semnephrol.2021.03.008.

Raj R, Kumar V, Bhushan D, Biswas R, Ojha VS, Kumar
DV. The Prevalence of Thyroid Abnormalities in
Patients with Chronic Kidney Disease: A Cross-
Sectional Study at a Tertiary Care Hospital. Cureus.
2023 Aug; 15(8). doi: 10.7759/cureus.43065.

Ellervik C, Mora S, Ridker PM, Chasman DI, CKDGen
Consortium. Hypothyroidism and Kidney Function: A
Mendelian Randomization Study. Thyroid. 2020 Mar;
30(3): 365-79.doi: 10.1089/thy.2019.0167.

Huang CW, Li BH, Reynolds K, Jacobsen SJ, Rhee CM,
Sim JJ. Association Between Hypothyroidism and
Chronic Kidney Disease Observed among an Adult
Population 55 Years and Older. Medicine. 2020 Apr;
99(17): €19569. doi: 10.1097/MD.00000000000195689.
Kashif M, Hussain MS, Anis M, Shah PK, Siddiqui Sr
MA. Thyroid Dysfunctionand Chronic Kidney Disease:
A Study among the Northeastern Population of India.
Cureus. 2023 May; 15(5). doi: 10.7759/cureus.38700.
German S, Bhatti S, Waqar T, Lashari S, Mehmood M,
Rizwan A et al. Thyroid Dysfunction in Patients with
End-Stage Renal Disease: A Single-Center
Experience from Pakistan. Cureus. 2025 Jan; 17(1).
doi:10.7759/cureus.76715.

Echterdiek F, Ranke MB, Schwenger V, Heemann U,
Latus J. Kidney Disease and Thyroid Dysfunction:
The Chicken or Egg Problem. Paediatric Nephrology.
2022 Dec; 37(12): 3031-42. doi: 10.1007/s00467-022-
05640-z.

Ansari |, Kumar S, Acharya S, Agrawal S, Saboo K.
Thyroid Dysfunction at Different Stages of Chronic
Kidney Disease: A Cross-Sectional Study at A Rural
Teaching College in Central India. Cureus. 2023 Jul;
15(7). doi: 10.7759/cureus.42130.

DOI: https://doi.org/10.54393/pjhs.v7i4.3944

[24] Shantha GP, Kumar AA, Bhise V, Khanna R,

[27]

(28]

Copyright ® 2026. PJHSL, Published by Crosslinks International Publishers LLC, USA
This work is licensed under a Creative Commons Attribution 4.0 International License.

Sivagnanam K, Subramanian KK. Prevalence of
Subclinical Hypothyroidism in Patients with End-
Stage Renal Disease and the Role of Serum Albumin:
A Cross-Sectional Study from South India.
Cardiorenal Medicine. 20110ct; 1(4): 255-60. doi: 10.11
59/000332757.

Cotoi L, Borcan F, Sporea I, Amzar D, Schiller O,
Schiller A etal. Thyroid Pathology in End-Stage Renal
Disease Patients on Haemodialysis. Diagnostics.
2020 Apr; 10(4): 245. doi: 10.3390/diagnostics
10040245.

Tapper M, McGrowder DA, Dilworth L, Soyibo A.
Cystatin C, vitamin D, and Thyroid Function Test
Profile in Chronic Kidney Disease Patients. Diseases.
2021Jan; 9(1): 5. doi: 10.3390/diseases9010005.
Peters J, Roumeliotis S, Mertens PR, Liakopoulos V.
Thyroid Hormone Status in Patients with Impaired
Kidney Function. International Urology and
Nephrology. 2021Nov; 53(11): 2349-58. doi: 10.1007/s
11255-021-02800-2.

Bichari W, Khedr E, Sayed H, Elwasly D, Ezzat H.
Prevalence of Thyroid Function Abnormalities in
Patients with Chronic Renal Failure Under Regular
Haemodialysis. The Egyptian Journal of Hospital
Medicine. 2020 Jul; 80(1): 594-8. doi: 10.21608/ejhm.
2020.90163.

143




	Page 1
	Page 2
	Page 3
	Page 4
	Page 5
	Page 6

