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Abstract

Introduction: Diabetes disrupts the hypothalamic regulation of thyroid-releasing hormone and
impacts the synthesis of trilodothyronine and thyroxine, leading to disrupted lipid biomarker
levels. This study aimed how HbAlc correlates with body mass index, thyroid and lipid biomarkers
in patients with and without type 2 diabetes mellitus.

Methods: This case-control study was conducted at the Paramilitary Hospital between July 2023
and June 2024, along with 202 type 2 diabetes mellitus patients (case) and 211 control. Ethical
approval was taken from Ethical Review Board (Reference number: 3795). 202 Cases with Clinico-
demographic and anthropometric variables were collected. Fasting venous blood samples were
analyzed for HbA1c, thyroid, and lipid profiles. Data were analyzed using Statistical Package for the
Social Sciences version 17.

Results: Among 2,488 hospital visitors, the prevalence of type 2 diabetes mellitus was 202 (812%)
cases. The odds of having elevated HbAlc were significantly higher among patients with diabetes
(OR = 64.7; 95% ClI: 34.01-122.67). Additionally, increased body mass index showed (OR = 1.16; 95%
Cl: 0.78-1.72), while hypertriglyceridemia (OR = 6.4; 95% Cl: 412-9.94) and elevated TSH levels (OR
= 48.45; 95% Cl: 11.64-200.25) were strongly associated with type 2 diabetes mellitus.

Conclusions: This study found that Type 2 Diabetes Mellitus prevalence was low in the paramilitary
hospital. These patients had higher levels of HbAlc, body mass index, triglycerides, and thyroid
stimulating hormone. Early identification and management of these parameters could improve
clinical outcomes and reduce disease burden.
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Introduction

Diabetes mellitus is a chronic metabolic condition
marked by elevated blood sugar levels, potentially
leading to cardiovascular complications like coronary
artery disease, atherogenic dyslipidemia, and
stroke? The global prevalence is rising, especially
in Southeast Asian countries such as Nepal, India,

and China.** Currently, about 537 million adults
have diabetes, with projections reaching 783 million
by 2045.* This increase impacts healthcare costs
and morbidity, underscoring the need for effective
management and prevention strategies.
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Type 2 diabetes mellitus (T2DM) develops due to
insufficient insulin secretion or insulin resistance,
where cells become less responsive to insulin*-7
Thyroid hormones play a crucial role in glucose
metabolism and insulin  sensitivity.®® Excess
thyroid hormones can increase glucose absorption
and output, leading to reduced insulin efficiency

and hyperthyroidism-related issues.2 Conversely,
hypothyroidism lowers blood glucose levels
but increases insulin resistance.® Additionally,
hypothyroidism reduces low-density lipoprotein

(LDL) receptor activity in the liver, raising cholesterol
and triglyceride levels and causing dyslipidemial®
Globally, about 50% of individuals with diabetes may
be undiagnosed.? In 2012, 9.30% of the US population
had diabetes, with around 28% undiagnosed.? The
American Diabetes Association now recommends
using glycated hemoglobin (HbAlc) to monitor and
diagnose diabetes, as high HbAlc levels are linked to
increased cardiovascular disease risk!

Recent reports show a rapid rise in T2DM cases in
Nepal, highlighting a research gap in the relationship
between thyroid hormones and dyslipidemia in both
T2DM and non-T2DM populations.™ This study aimed
to explore these complex interactions and stress the
importance of early detection.

Methods

This hospital based retrospective case-control study
was conducted between July 14%, 2023, and June
13t, 2024, at the Nepal Armed Police Force Hospital,
Balambu, Kathmandu, Nepal, including 202 T2DM
patients as cases and 211 controls, i.e., patients
without T2DM. Ethical approval for the study was
obtained by the Ethical Review Board (Reference
number: 3795) of the Nepal Health Research Council,
Kathmandu, Nepal. Written informed consent was
obtained from study participants.

Patients with classic hyperglycemia symptoms like
increased thirst, frequent urination, and fatigue
along with HbAlc of 26.50%, who did not have
known thyroid or lipid disorders and were not on
thyroid-affecting medications, were included as
cases. Those with an HbAlc of <6.50% were included
as controls. Controls were matched with age, sex
and demographics. This study excluded individuals
with TIDM, pregnant women, and those who did not
consent. Participants were recruited using simple
random sampling.

A detailed history of participants regarding
demographics (age and gender), anthropometrics
[height, weight, and body mass index (BMI)], and
laboratory findings [HbAlc, thyroid hormone levels
{free triiodothyronine (T3), free thyroxine (T4), and
thyroid-stimulating hormone (TSH)}, and lipid

levels {total cholesterol, triglyceride, high-density
lipoprotein (HDL), and low-density lipoprotein}]
were  collected following a comprehensive
clinical examination using a pre-designed patient
information.

Patients were classified based on their HbAlc values:
those with HbAl1c 26.50% had T2DM, while those with
HbAlc <6.50% did not!? HbAlc levels were measured
using the Finecare™ FIA Meter Ill Plus (Model: FS-
205, Wondfo, Guangzhou, China), a semi-automatic
fluorescence immunochromatographic system.

Anthropometric measurements

Participants’ height (1 cm) and weight (£100 g) were
measured using a wall-mounted stadiometer and
a calibrated electronic scale, respectively. BMI was
calculated using the formula: mass (kg) / height?
(m?). BMI classifications were made as: underweight
(<18.50 kg/m?2), normal weight (18.50-24.90 kg/m?),
overweight (25-29.90 kg/m?2), and obese (=30 kg/
m2) 13

Serum collection and processing

Patients fasted overnight for at least 12 hours. Five
milliliters of venous blood were collected in both
EDTA tubes (for HbAlc) and plain tubes. Serum and
plasma were separated by centrifugation at 3000
rom for 10 minutes. Serum samples were tested for
lipid markers and thyroid hormones, with control
samples analyzed according to the manufacturer’s
instructions for each test run.

Thyroid assessment and diagnosis of thyroid
dysfunction

Participants were examined for thyroid enlargement
and underwent fundoscopy with an ophthalmologist.
Peripheral neuropathy was assessed using a tuning
fork (for vibration sense) and a tendon hammer (for
deep tendon reflex). Primary hypothyroidism was
indicated by elevated TSH and low free T3 and T4;
primary hyperthyroidism was marked by low free TSH
and high free T3 and T4; subclinical hypothyroidism
and hyperthyroidism were characterized by elevated
and lowered TSH, respectively, with normal free T3
and T4 levels

Thyroid hormones were measured using the Maglumi
Fully-Auto Chemiluminescence Immunoassay
Analyzer (Model: Maglumi X3, Sinbe, Shenzhen,
China), with normal ranges for free T3 (2.0-4.2 pg/
ml), free T4 (8.9-17.2 pg/ml), and TSH (0.3-4.5 pluU/
ml).

Diagnosis of dyslipidemia

Lipid markers were measured using the Clinical
Chemistry Analyzer (Model: Pictus 500, Diatron,
Budapest, Hungary). LDL was calculated with
Friedewald’s equation: LDL = total cholesterol - (HDL
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+ triglycerides / 5). The normal ranges were: total
cholesterol <200 mg/dl, triglycerides <150 mg/dl, HDL
>35 mg/dl, and LDL <100 mg/dl. Dyslipidemia was
defined by elevated levels of cholesterol (typically
LDL), triglycerides, or both/®

Statistical analysis

Data were analyzed with Statistical Package for the
Social Sciences version 17. Continuous variables were
summarized with mean and standard deviation (SD).
Differences in quantitative variables between cases
and controls were assessed using an independent
t-test. Qualitative variables were tested with a chi-
square test. A p-value of <0.05 was considered
statistically significant.

Results

Prevalence and demographics of patients with T2DM

The study included 413 participants, including 202
patients with T2DM and 211 patients without T2DM.
The prevalence of T2DM among visiting patients
was 812% (95% confidence interval: 7.05-919%).
The median age of T2DM patients was 51 years
(interquartile range: 40-62.25). Most T2DM patients
were male, 122 (60.40%) (p=0.800) and aged 50 to 59
were 53 (26.24%) (p=0.551). There were 83 (41.09%)
(p=0.247) T2DM patients who were overweight (Table

).

Table 1: Demographic and anthropometric details of the study population (n=413).

Demographics T2DM Dyslipidemia Thyroid dysfunction
Yes [ Yes No Yes No
(n=202) | (n=211) (n=162) | (n=211) (n=40) | (n=373)
Age Median 0.238 49.5 51 0.224 52.50 0.295
(years)  (IQR) (40- 62.25) (45- 66) (41.75- (42-64) (42.25- (42- 64)
63.25) 63.75)
Age 20-29 1(0.50) - - 1(0.62) 0(0) 0.213 0(0) 1(0.27) 0.743
group (n=1)
(years)
30-39 44(21.80) 21(9.95) 01* 32(19.75)  33(1315) 0.072 6(15) 59(15.82) 0.893
(n=65)
40-49 45(22.28) 70(3318) 0.014* 48(29.63) 67(26.69) 0.516 8(20) 107(28.69) 0.244
(n=15)
50-59 53(26.24) 50(2370) 0.551 35(21.60) 68(27.09) 0.208 12(30)  91(24.40) 0.436
(n=103)
60-69 38(18.81) 50(23.70) 0.226 33(20.37) 55(21.91) 0.709 8(20)  80(21.45) 0.832
(n=88)
70-79 19(9.41) 20(9.48) 0.980 12(7.41) 27(10.76) 0.256  5(12.50) 34(9.12) 0.487
(n=39)
>79 (n=2) 2(0.99) - - 1(0.62) 1(0.40) 0.754 1(2.50) 1(0.27) 0.053
Gender Female 80(39.60) 81(38.39) 0.800 49(30.25) 112(44.62) 03* 11(27.50) 150(40.21) 0117
(n=161)
Male 122(60.40) 130(61.61) 113(69.75) 139(55.38) 29(72.50) 223(59.79)
(n=252)
BMI Under 4(1.98) 15(711)  0.013*  13(8.02) 6(2.39) 08* 1(2.50) 18(4.83) 0.505
weight
(n=19)
Healthy = 80(39.60) 91(4313) 0.467 57(3519) 114(45.42) 0.039* 17(42.50) 154(41.29) 0.882
(n=171)
Over 83(41.09) 75(35.55) 0.247 71(43.83) 87(34.66) 0.061 19(47.50) 139(37.27) 0.206
weight
(n=158)
Obesity 35(17.33) 30(14.22) 0.386 21(12.96) 44(17.53) 0.213 3(7.50) 62(16.62) 0132
(n=65)

T2DM=type 2 diabetes mellitus, BMI=body mass index, IQR=interquartile range, *statistically significant at

95% confidence interval
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T2DM patients with dyslipidemia and thyroid
dysfunction in patients with T2DM, dyslipidemia was
present in 111 (54.95%) cases and thyroid dysfunction
in 38 (18.81%). Males with T2DM had a higher risk
of dyslipidemia 73(59.83%), and thyroid dysfunction
27 (2213%). Dyslipidemia was most common in
patients aged 30-39 which was 31 (70.45%), while
thyroid dysfunction was more common in those

aged 70-79 which was 11 (20.75%). Among T2DM
patients with thyroid dysfunction, 30 (78.95%) had
subclinical hypothyroidism, 6 (15.79%) had primary
hypothyroidism, and 1 (2.63%) had subclinical or
primary hyperthyroidism. All females with thyroid
dysfunction had hypothyroidism. The median HbAlc
levels were 7.50% in patients with dyslipidemia and
7.65% in those with thyroid dysfunction (Table 2).

Table 2: Dyslipidemia and thyroid dysfunction in patients with T2DM(n=413).

Metabolic disorders S G

Patients with T2DM (nh=202) -

Age group (years) n(%)

Median
Male | Female | 20-29 | 30-39 | 40-49 60-69 | 70-79 | >79 | Hpalc
(n=122) | (n=80) (n=1) (n=44) | (n=45) (n=38) | (n=19) | (n=2)
e 7 38 31 30 18 7
Dyslipidemia (n=111) ~ (59.83)  (47.50) 1 (100) (70.45) 23 (5111) (56.60) (47.37) (36.84) 1(50) 7.50
= 1 Total cholesterol 10 4 1 1
(n=11)* (3z0) (263 - 2(645) 3(13.04)  (1333) (55.56) (14.29) § °
= N Triglyceride 69 34 29 28 16 6
(n=103)* (94.52)  (89.47) (9355) 23(100) (9333) (ss.89) (ss77) (100 760
= I High density lipid 12 4 4 3 3 _
(n=17)* (16.43) °(818) 10000 (590 2670 (1333 (6.67) (42.86) 790
Thyroid dysfunction 27 11 6 11 8 4
(n=38)" (2213)  (1375) a3e4) 20778 (o075 (21.05) (2105 (O 765
= Primary 6
hypothyroidism - - 1(16.67) - 2(1818) 2(25) 1(25) - 7.60
'+ (22.23)
(n=6)*
= Subclinical 19 5 8
I('\gf:;);)h*yrmdlsm (70.37) 11 (100) (83.33) 7 (87.50) (72.73) 6 (75) 3 (75) 1(100) 7.60
= Primary
hyperthyroidism 1(3.70) - - - - 1(9.09) - - - -
(n=)*
= Subclinical
hyperthyroidism 1(3.70) - - - 1(12.50) - - - - -

(n=1)*

T2DM=type 2 diabetes mellitus, “percent calculation based on total patients with T2DM, *percent calculation
based on subtotal patients with dyslipidemia or thyroid dysfunction Significant biomarkers in patients with

and without T2DM

Serum HbAlc level in patients with T2DM was
7.95%*1.51 (p<01), whereas it was 5.76%+0.50 in
controls. BMlwas significantly higherin T2DM patients
(26.02 kg/m2+3.94) (p=09) compared to non-T2DM
patients (24.98 kg/m2+4:10). The serum levels of lipid
biomarkers and thyroid function tests in patients
with and without T2DM. The odds ratio of having
high HBAIlc, increased BMI, hypercholesterolemia,

hypertriglyceridemia, low HDL, undesirable LDL
cholesterol, low T3, low T4 and high TSH was 64.7
(95% Cl; 34.01-122.67), 116 (95% Cl;0.78-1.72), 1.04
(95% CI; 0.68-1.59), 6.4 (95% Cl;412-9.94), 1.24
(95% Cl;0.84-1.84), 119 (95% Cl;0.81-1.76), 1.58 (95%
Cl;0.95-2.64), 1.93 (95% CI;1.30-2.87) and 48.45 (95%
Cl;11.64-200.25) respectively (Table 3).
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Table 3: Biomarkers among T2DM patients and controls(n=413).

Laboratory parameters “
Case(n=202) Controls(n=211)

HbAlc
BMI kg/m?
TC (mg/dl)
TGC (mg/dl
Lipid profile (me/dl)

HDL (mg/dl)
LDL (mg/dl)
T3 (pg/ml)
T4 (pg/ml)
TSH (plU/ml)

Thyroid function tests

JEOSHHIESH 5.76+0.50 <01*
26.021£3.94 24.98%4.10 09*
174.25%47.43 169.51£54.99 0.350
179.33%£102.02 120.07+£35.63 <01*
42.22%13.95 43.27+1115 0.397
97.43+37.86 95+28.72 0.462
2.741£0.54 2.65+0.33 0.051
12£2.61 12.78+1.91 o1*
319+2.72 2.03+1.08 <01*

BMI=body mass index, TC=total cholesterol, TGC=triglycerides, HDL=high-density lipoprotein, LDL=low-

density lipoprotein,
*statistically significant at 95% confidence interval

Discussion

T2DM is a major global health issue, linked to thyroid
hormone dysfunction that affects lipid metabolism
and causes dyslipidemia.®" While most research has
focused on type 1 diabetes due to its autoimmune
nature,? few studies have explored this relationship
in T2DM patients.

In this study, the prevalence of T2DM was 812%,
lower than the 10% reported in a systematic review
and meta-analysis in Nepal"The prevalence of T2DM
in Nepal increased from 7.75% in 2010-15 to 11.24% in
2015-2020. with a similar rise in India from 710% in
2009 to 8.90% in 2019 The median age of T2DM
patients in this study was 51 years, higher than in
some studies (48.30 years), but lower than others
(>57 years)!®2° Herein, the majority of patients were
middle-aged (40-59 years) (48.51%), followed by the
elderly (>60 years) (29.21%) and young adults (20-39
years) (22.28%). T2DM was more common in males
with a male-to-female ratio of 1.53:1, contrasting
with studies showing higher incidence in females
(1:1.30) or equal incidence in both genders.2?

Managing diabetes involves monitoring HbAlc
levels, as the risk of coronary heart disease
increases linearly with HbAlc levels above 6%.°
This study found an elevated HbAlc level of 7.95%
in T2DM patients compared to those without T2DM,
consistent with other research.>® Such high HbAlc
indicates poorer glycemic control, often due to
excessive glycosylation from high glucose levels.®
Ogbonna et al. reported that 51% of T2DM patients
did not meet glycemic goals, a finding supported by
similar studies.®”® In this study, early adulthood (20—
39 years) and elderly (=60 years) patients had higher
median HbAlc (7.60%) compared to middle-aged

TSH=thyroid-stimulating hormone, T3=free triiodothyronine,

T4=free thyroxine,

adults (7.30%). Females also had a higher median
HbAlc (7.55%) than males (7.40%), potentially due to
issues like poor medication adherence and financial
constraints.®

In this study, the mean BMI of T2DM patients was
26.02 kg/m?2, lower than the 27.40 kg/m? reported in
a Turkish meta-analysis.?? Most T2DM patients were
overweight (41.09%), with a smaller proportion obese
(17.33%). This aligns with findings that T2DM is more
common among overweight individuals compared
to the obese. Hara et al. reiterated that the Asian
population tends to develop diabetes at lower obesity
(23-27.5 kg/m?) rates than their white counterparts
(= 27.5 kg/m?) due to higher physiological markers
for insulin resistance. The study found that females
with T2DM had higher rates of overweight (43.75% vs.
39.34%) and obesity (23.75% vs. 1311%) than males,
contrary to a Japanese study showing higher rates
among males. Unlike several studies where HbAlc
(7.30-7.50%) increased with BMI, this study observed
a slight decrease in mean HbAlc with higher BMI.®

Thyroid function is critical for regulating metabolic
parameters and influencing cardiovascular disease
(CVD) risk.® This study found a prevalence of thyroid
dysfunction at 18.81%, lower than the 35.41% reported
in a previous Nepalese study and the 23.33-28.50%
found in other Asian studies of T2DM patients.®>*%
Herein, the most common thyroid disorder among
T2DM patients was subclinical hypothyroidism
(14.85%), followed by primary hypothyroidism
(2.97%), with a small percentage having subclinical
or primary hyperthyroidism (0.50%). The findings
of Bajpai et al.* also indicate a higher incidence of
subclinical hypothyroidism (16.70%), followed by
hypothyroidism (5%) and hyperthyroidism (1.60%).
In this study, females were more affected by

MJAPFN | VOL 01| NO. 1] ISSUE 1| AUG 2025




O RI G I NAL ARTI CLE Clinico-demographic, Thyroid, and Lipid Biomarkers with Type 2 Diabetes Mellitus, Mahendra Raj Shresthaq, et al.

thyroid dysfunction (100%) than males (2213%),
consistent with studies from India, Saudi Arabia,
and Greece.?®?® While both males experienced
hypothyroidism and hyperthyroidism, females were
only affected by subclinical hypothyroidism. T2DM
patients had significantly lower free T4 levels (12
pg/ml vs. 1278 pg/ml) and higher free TSH levels
(319 plu/ml vs. 2.03 plU/ml) compared to controls,
indicating impaired thyroid function. Pangajam et
al. also reported similar findings. This impairment
may be due to reduced iodide uptake or chronic
hyperglycemia affecting T4 to T3 conversion.?® The
study also noted that thyroid disorders were more
common in T2DM patients with a BMI >25 kg/m?,
aligning with other research linking higher BMI with
increased prevalence of thyroid disorders.?2®

The study found that 54.95% of T2DM patients had
dyslipidemia, characterized by elevated triglycerides
(92.79%) and total cholesterol (9.91%), and decreased
HDL (15.32%). Numerous studies from India have
shown a high prevalence of dyslipidemia in T2DM
patients (62-63.30%). These studies also reported
higher levels of triglycerides and cholesterol, as well
as HDL.2* In comparison to non-diabetic subjects,
T2DM patients had higher total cholesterol (174.25
vs. 169.51 mg/dl) (p>0.05), triglycerides (179.33 vs.
120.07 mg/dl) (p<01), and LDL (97.43 vs. 95 mg/dl)
(p>0.05) levels, attributed to decreased lipoprotein
lipase activity (induced by lowering of thyroid
hormone levels) and impaired lipoprotein clearance.®
HDL levels (p>05) were lower in T2DM patients,
possibly due to insulin resistance increasing free
fatty acid flux.?® Several studies have also reported
similar patterns!® In this study, the prevalence of
dyslipidemia was higher in T2DM males compared
to females, which contrasts with some studies that
report higher rates in T2DM females, but was in
agreement with findings from research conducted
in Pakistan.-2%28

The study acknowledges several limitations. Firstly,
as a hospital-based study with a small sample size,
the findings cannot be generalized without further
research involving a larger, population-based sample
with age- and sex-matched participants. Secondly,
a more sensitive chemiluminescent immunoassay
method could have provided more accurate results
for thyroid and lipid biomarkers. Additionally,
the study did not assess hypothyroidism or
hyperthyroidism secondary to pituitary disease.
Despite these limitations, this study recommends
maintaining blood glucose levels within the reference
range for T2DM patients and suggests screening for
lipid profiles and thyroid function tests every three
months to prevent complications.

Conclusions

This study found that T2DM prevalence was low in
the paramilitary hospital, with higher rates observed
in males and individuals aged 50-59. Dyslipidemia
was more common than thyroid dysfunction among
T2DM patients, with most thyroid dysfunctions
related to subclinical hypothyroidism. Dyslipidemia
was more prevalent in males, while hypothyroidism
was more frequent in females. Adults were more
prone to dyslipidemia, while the elderly were more
susceptible to thyroid dysfunction. T2DM patients
had higher levels of HbAlc, BMI, triglycerides, and
TSH, but lower free T4 levels compared to those
without T2DM.

Source of Funding: none

Acknowledgement

The author would like to acknowledge Mr Ajaya
Basnet for his assistance with statistical analysis.

Conflict of Interest

The authors declare no competing interest.
Rajendra Maharjan is currently serving as Editor
of Medical Journal of Armed Police Force Nepal
(MJAPFN). He was not involved in the editorial review
or decision-making for this manuscript.

Author’s Contribution and ORCID iDs

Dr. Mahendra Raj Shrestha
Conceptualization, Methodology, Literature review,
Data analysis, Drafting.

: https://orcid.org/ 0000-0002-8292-5757

Dr. Apurba Shrestha
Methodology, Literature
Manuscript review

review, Data analysis,

: https://orcid.org/0009-0002-6990-625X

Dinesh Singh Bhat
Literature review, Data acquisition, Drafting

: https://orcid.org/0009-0004-7128-6066

Dr. Rajendra Maharjan
Data analysis, Manuscript editing

: https://orcid.org/0000-0001-9399-9383

MJAPFN | VOL 01| NO. 1| ISSUE 1| AUG 2025


https://orcid.org/
https://orcid.org/0000-0002-8292-5757

Clinico-demographic, Thyroid, and Lipid Biomarkers with Type 2 Diabetes Mellitus, Mahendra Raj Shrestha, et al.

ORIGINAL ARTICLE

References

1.

Kumar S, Kumari B, Kaushik A, Banerjee A, Mahto
M, Bansal A. Relation Between HbAlc and Lipid
Profile Among Prediabetics, Diabetics, and Non
Diabetics: A Hospital Based Cross Sectional
Analysis. Cureus. 2022 Dec;14(12):e32892.
DOI: 10.7759/cureus.32909

Thankappan PK. A Study on Prevalence of
Thyroid Dysfunction and Dyslipidaemia in Type
2 Diabetes Mellitus in a Tertiary Care Hospital
— Kottayam, Kerala. J Evid Based Med Healthc.
2021;8(40):3477-82.

DOI: 10.18410/jebmh/2021/630

Khatiwada S, Kc R, Sah SK, Khan SA, Chaudhari RK,
Baral N, et al. Thyroid Dysfunction and Associated
Risk Factors Among Nepalese Diabetes Mellitus
Patients. Int J Endocrinol. 2015;2015:570198.
DOI: 10.1155/2015/570198

Bajpai P, Rai R, Mitra SK, Singh V, Vahikar SU,
Verma R, et al. A Study of Thyroid Dysfunction
and Dyslipidemia in Patients With Type Il Diabetes
Mellitus. Int J Acad Med Pharm. 2023;5(3):880-3.
DOI: 10.31729/jnma.8787

Karar T, Alhammad RI, Fattah MA, Alanazi A,
Qureshi S. Relation Between Glycosylated
Hemoglobin and Lipid and Thyroid Hormone
Among Patients With Type 2 Diabetes Mellitus
at King Abdulaziz Medical City, Riyadh. J
Nat Sci Biol Med. 2015 Aug;6(Suppl 1):S75.

DOI: 10.4103/0976-9668.166092

Hara K, Hirase T, Pathadka S, Cai Z, Sato M,
Ishida N, et al. Trends of HbAlc and BMI in People
With Type 2 Diabetes: A Japanese Claims Based
Study. Diabetes Ther. 2024 Apr;15(4):801-17.

DOI: 10:1007/s13300-024-01543-4

Rayamajhi P, Pradhananga S, Bhattarai AM. Role
of HbAlc as a Marker of Dyslipidemia in Patients
With Type 2 Diabetes Mellitus Visiting Tertiary
Health Care Center. Med J Shree Birendra Hosp.
2023 Oct 23;22(1):39-46. Available from: https://
nepjol.info/index.php/MJSBH/article/view/54197

Ogbonna SU, Ezeani IU, Okafor Cl, Chinenye
S. Association Between Glycemic Status and
Thyroid Dysfunction in Patients With Type 2
Diabetes Mellitus. Diabetes Metab Syndr Obes.
2019 Jul 12;12:1113-22.

DOI: 10.2147/DMS0.5204836

Saha HR, Khan H, Sarkar BC, Khan SA, Sana NK,
Sugawara A, Choudhury S. A Comparative Study
of Thyroid Hormone and Lipid Status of Patient
With and Without Diabetes in Adults. Open
J Endocr Metab Dis. 2013 May 23;3(2):113-9.
DOI: 10.4236/0jemd.2013.32017

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

Pangajam P. Association Between Thyroid
Hormones & Lipid Profile in Type 2 Diabetes
Mellitus Patients: A Case Control Study in Tertiary
Care Hospital. Int J Clin Biochem Res. 2023 Jan
19;8(1):25-8. DOI: 10.18231/j.ijcbr.20216

Shrestha DB, Budhathoki P, Sedhai YR, Marahatta
A, Lamichhane S, Nepal S, et al. Type 2 Diabetes
Mellitus in Nepal From 2000 to 2020: A Systematic
Review and Meta Analysis. F1I000Res. 2021;10:38.
DOI: 1012688/f1000research.5397011

Emily E, Naik R. Hemoglobin Alc. StatPearls.
Treasure Island (US): StatPearls Publishing; 2022.
Available from: https:/www.ncbi.nlm.nih.gov/
books/NBK549816/

Bidani S, Priya RP, Vijayarajan V, Prasath VB.
Automatic Body Mass Index Detection Using
Correlation of Face Visual Cues. Technol Health
Care. 2020 Jan 1;28(1):107-12.

DOI: 10.3233/THC-191850

Dellwo A. Hyperthyroidism vs. Hypothyroidism:
Differences and Symptoms. Verywell Health.
[Internet]. New York (US): Verywell; [cited 2024 Jul
19]. Available from: https:/www.verywellhealth.
com/hypothyroidism-hyperthyroidism-5180646

Mosca S, Araujo G, Costa V, Correia J, Bandeira
A, Martins E, et al. Dyslipidemia Diagnosis and
Treatment: Risk Stratification in Children and
Adolescents. J Nutr Metab. 2022;2022:4782344.
DOI: 101155/2022/4782344

Jiffri EH. Relationship Between Lipid Profile
Blood and Thyroid Hormones in Patient With
Type 2 Diabetes Mellitus. Adv Obes Weight
Manag Control. 2017;6(6):178-82.
DOI: 1015406/aowmc.2017.06176

Pradeepa R, Mohan V. Epidemiology of Type
2 Diabetes in India. Indian J Ophthalmol. 2021
Nov 1;69(11):2932-8.

DOI: 10.4103/ijo.1JO_1627_21

Okafor CI, Ofoegbu EN. Control to Goal of
Cardiometabolic Risk Factors Among Nigerians
Living With Type 2 Diabetes Mellitus. Niger J
Clin Pract. 2012;15(1):15-9.

DOI: 10.4103/1119-3077.94089

Chinenye S, Uloko AE, Ogbera AO, Ofoegbu
EN, Fasanmade OA, Fasanmade AA, et al
Profile of Nigerians With Diabetes Mellitus -
Diabcare Nigeria Study Group (2008): Results
of a Multicenter Study. Indian J Endocrinol
Metab. 2012 Jul 1;16(4):558-64.

DOI: 10.4103/2230-8210.98011.

MJAPFN | VOL 01| NO. 1] ISSUE 1| AUG 2025



https://doi.org/10.7759/cureus.32909
https://doi.org/10.18410/jebmh/2021/630
https://doi.org/10.1155/2015/570198
https://doi.org/10.31729/jnma.8787
https://doi.org/10.4103/0976-9668.166092
https://doi.org/10.1007/s13300-024-01543-4
https://doi.org/10.2147/DMSO.S204836
https://doi.org/10.4236/ojemd.2013.32017
https://doi.org/10.18231/j.ijcbr.2021.006
https://doi.org/10.12688/f1000research.53970.1
https://doi.org/10.3233/THC-191850
https://doi.org/10.1155/2022/4782344
https://doi.org/10.15406/aowmc.2017.06.00176
https://doi.org/10.4103/ijo.IJO_1627_21
https://doi.org/10.4103/1119-3077.94089
https://doi.org/10.4103/2230-8210.98011

O RI G I NAL ARTI CLE Clinico-demographic, Thyroid, and Lipid Biomarkers with Type 2 Diabetes Mellitus, Mahendra Raj Shresthaq, et al.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Ofoegbu EN, Oli JM, Igweh JC. Body Composition
of Nigerian Diabetics Using Bioimpedance
Analysis (BIA). Niger J Health Biomed Sci. 2004
Apr 23;3(1):37-9.

DOI: 10.4314/njhbs.v3i111505.

Powers AC. Diabetes Mellitus: Diagnosis,
Classification, Management and Complications.
In:  Jameson JL, Fauci AS, Kasper DL,
Hauser SL, Longo DL, Loscalzo J, editors.
Harrison’s Principles of Internal Medicine.
19th ed. New York (US): McGraw Hill Medical,;
2014. p. 2399-430. Available from: https:/
accessmedicine.mhmedical.com/content.
aspx?bookid=3095&sectionid=265445787

Kilig AF, Bayrak M, Cadirci K. Body Mass Index
and Hemoglobin Alc Levels in Diabetic Adults.
Pharmata. 2023 Oct 6;3(4):84-6.

DOI: 10.5152/Pharmata.2023.23015

Al Geffari M, Ahmad NA, Al Shargawi AH, Youssef
AM, AlNageb D, Al Rubeaan K. Risk Factors for
Thyroid Dysfunction Among Type 2 Diabetic
Patients in a Highly Diabetes Mellitus Prevalent
Society. Int J Endocrinol. 2013;2013:417920.
DOI: 10.1155/2013/417920

Demitrost L, Ranabir S. Thyroid Dysfunction
in Type 2 Diabetes Mellitus: A Retrospective
Study. Indian J Endocrinol Metab. 2012 Dec
1;16(Suppl 2):S334-5.

DOI: 10.4103/2230-8210.104080

Papazafiropoulou A, Sotiropoulos A, Kokolaki A,
Kardara M, Stamataki P, Pappas S. Prevalence
of Thyroid Dysfunction Among Greek Type 2
Diabetic Patients Attending an Outpatient Clinic.
J Clin Med Res. 2010 Apr;2(2):75-8.

DOI: 10.4021/jocmr2010.04.275w

Ghosh A, Kundu D, Rahman F, Zafar ME, Prasad
KR, Baruah HK, Mukhopadhyay T. Correlation of
Lipid Profile Among Patients With Hypothyroidism
and Type 2 Diabetes Mellitus. BLDE Univ J Health
Sci. 2018 Jan 1;3(1):48-53.

DOI: 10.4103/bjhs.bjhs_36_17

Juutilainen A, Kortelainen S, Lehto S, Rdnnemaa
T, Pyordld K, Laakso M. Gender Difference in
the Impact of Type 2 Diabetes on Coronary
Heart Disease Risk. Diabetes Care. 2004 Dec
1;27(12):2898-904.

DOI: 10.2337/diacare.2712.2898

Sarfraz M, Sajid S, Ashraf MA. Prevalence
and Pattern of Dyslipidemia in Hyperglycemic
Patients and Its Associated Factors Among
Pakistani Population. Saudi J Biol Sci. 2016 Nov
1;23(6):761-6.

DOI: 10.1016/j.sjbs.2016.031

Bios

- N . : ™
Dr. Mahendra Raj Shrestha is an Associate Professor
and consultant pathologist at Nepal APF Hospital,
Kathmandu, Nepal. He serves as Chairperson,
IRC of Nepal APF Hospital. His research focus on
anatomical pathology, cytopathology, and clinical
pathology.

Email: mahendrapath@gmail.com

Dr. Apurba Shrestha is an Assistant Professor
and consultant physician at Nepal APF Hospital,
Kathmandu, Nepal. His research focus on
metabolic disorder, infectious disease and non-
communicable disease.

Email: shresthaapurba@gmail.com

Mr. Dinesh Singh Bhat is a laboratory technologist
at Nepal APF Hospital, Kathmandu, Nepal. His
research focus on biochemistry, immunology,
microbiology and hematology.

Email: dinesinsp@gmail.com

Dr. Rajendra Maharjan is a consultant pathologist
at Nepal APF Hospital, Kathmandu, Nepal. He
is also serving as editor in Medical Journal of
Armed Police Force Nepal (MJUAPFN) and Journal
of Pathology Nepal(JPN). His research focus on
anatomical pathology, cytopathology, and clinical
pathology.

Email: docryanm10@gmail.com
S J

MJAPFN | VOL 01| NO. 1| ISSUE 1| AUG 2025


https://doi.org/10.4314/njhbs.v3i1.11505
https://doi.org/10.5152/Pharmata.2023.23015
https://doi.org/10.1155/2013/417920
https://doi.org/10.4103/2230-8210.104080
https://doi.org/10.4021/jocmr2010.04.275w
https://doi.org/10.4103/bjhs.bjhs_36_17
https://doi.org/10.2337/diacare.27.12.2898
https://doi.org/10.1016/j.sjbs.2016.03.001
mailto:docryanm10@gmail.com

