JPUMHS 45

OPEN ACCESS

ORIGINAL RESEARCH ARTICLE

THE DUAL CHALLENGE: EXPLORING THE ASSOCIATION BETWEEN DYSLIPIDEMIA
AND THYROID HORMONE IMBALANCE IN TYPE-II DIABETIC PATIENTS.

Farheen Shaikh', Shafaq ansari® Tazeen Shah’, Qurat ul Ain*, Faryal Adnan> Mujhaid Ali Chandio®

ABSTRACT

BACKGROUND: Diabetes Mellitus (DM) is a major worldwide public health issue. The thyroid hormone,
including T3 and T4, controls how the body utilizes energy. It is also crucial in managing your weight, body
temperature, muscle strength, and mood. METHODOLOGY: This cross-sectional analysis encompassed 190
participants, utilizing a non-probability convenience sampling method to categorize them into three groups:
healthy individuals, those with thyroid disorders, and individuals with Type 2 Diabetes Mellitus (T2DM).
Recruitment occurred in the Medicine department of Jamshoro/Hyderabad, where participants were selected based
on a pre-designed form and provided both verbal and written informed consent. Data analysis involved the use of
ANOVA Post hoc (Tukey test) for group comparisons (P<0.05) and the Chi-square test for assessing frequency
data. RESULTS: Significant alterations were observed in the lipid profiles, fasting blood glucose, and HbAlc
levels across both genders when compared to the control group, with a notable difference (p<0.001). In a study
examining thyroid hormone levels, the differences in T3, T4, and TSH levels among normal healthy males, obese
individuals, and those with Type 2 Diabetes Mellitus (T2DM) were found to be statistically significant.
Specifically, T3 levels were 1.44+0.44 nmol/1 for healthy males compared to 1.46+0.49 and 1.54+0.39 nmol/l for
obese and T2DM subjects, respectively (P<0.05). T4 levels showed a similar pattern, with healthy males at
7.95+3.7 ng/dl versus obese and T2DM males at 9.6+4.4 ng/dl and 9.92+4.3 pg/dl, respectively (p<0.05).
Additionally, TSH levels were 3.67+1.10 mIU/I for the control group compared to 2.56+2.9 and 2.68+3.8 mIU/I
for the case groups, again showing significant difference (p<0.05). CONCLUSIONS: This study found that
cholesterol and LDL levels were adversely affected in individuals with T2DM and those with thyroid conditions.
However, no link was found between thyroid dysfunction and variations in insulin levels or blood sugar profiles.
It was determined that dyslipidaemia plays a role in the development of T2DM and thyroid issues.
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INTRODUCTION

Diabetes Mellitus (DM) is one of the USD 958 billion by 2045.2 Individuals with

important public health issues worldwide.* T2DM are at a higher risk of developing

The global incidence of Type-Il Diabetes
Mellitus (T2DM) is on the rise, with the
economic burden of diabetes reaching USD
850 billion in 2017 and projected to climb to

thyroid disorders, and insulin resistance is a
significant factor in the onset of
hypothyroidism within this demographic?.
The presence of hypothyroidism in diabetic
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individuals exacerbates complications such
as  dyslipidemia, hypertension, and
cardiovascular  diseases, making the
identification and treatment of
hypothyroidism in diabetic patients critical
for mitigating these adverse effects. A
simple blood test, which is widely available
and can be conducted by primary care
providers, facilitates the diagnosis of
hypothyroidism.> Prompt management of
thyroid dysfunction can aid in stabilizing
blood sugar levels and improving lipid
profiles in diabetic patients. Moreover,
diabetic individuals  with  subclinical
hypothyroidism face a heightened risk of
nephropathy and cardiovascular diseases.®
Complications specific to diabetes, such as
retinopathy and neuropathy, may also
deteriorate due to the dyslipidemia
associated with hypothyroidism.’
Dyslipidemia in T2DM, indicated by
lipoproteins, is a known risk factor for both
macrovascular and microvascular
complications, with reduced HDL levels
increasing the risk of cardiovascular
diseases and strokes.® Compared to Type 1
Diabetes Mellitus (TI1DM), T2DM patients
show lower levels of total cholesterol,
triglycerides (TAGs), and HDL.*® Previous
research has linked cholesterol, TAGs, HDL,
and LDL levels with Body Mass Index
(BMI).**® The aim of current study to
reaffirms the intricate connections between
lipid abnormalities, thyroid health, and
metabolic diseases such as T2DM. It
highlights the critical need for integrated
care approaches that encompass regular
screening and comprehensive management
strategies to address the multifaceted
challenges posed by these interrelated
conditions.

MATERIAL AND METHODS:

The current cross-sectional comparative study
involved 190 participants and took place at the
Institute of Biotechnology and Genetic
Engineering (IBGE), University of Sindh,
Jamshoro, Pakistan. To determine the study's
sample size, Rao software was utilized,
calculating a need for 159 subjects based on a
11.77% T2DM prevalence, a 95% confidence
interval, and a 5% margin of error. A non-
probability convenience sampling method was
employed, dividing the subjects into three
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groups: Group A consisted of 50 normal healthy
individuals serving as the control group, further
split by gender into A1 (25 females) and A2 (25
males); Group B included 75 obese individuals,
also divided by gender into B1 (35 females) and
B2 (35 males); and Group C comprised 75
individuals with Type 2 Diabetes Mellitus
(T2DM), similarly subdivided into C1 (35
females) and C2 (35 males). Selection was
based on Body Mass Index (BMI) criteria for
the Asian population, with ranges defining
normal weight, overweight, and obese
categories. T2DM patients were recruited from
the Medicine Department of LUMHS,
Jamshoro/Hyderabad, Sindh, whereas obese
and healthy individuals were recruited from
university staff and the community. The study,
lasting six months from July to December 2023,
included individuals aged 30-70 years,
excluding those with Type 1 Diabetes,
cardiovascular  conditions,  hypertension,
pregnant women, and those on medication. It
was divided into two phases: initial participant
recruitment involving history taking and
measuring anthropometric parameters,
followed by the collection and analysis of blood
samples for, fasting blood sugar (FBS), HbAlc,
and lipid profiles and thyroid profile. Blood
processing involved centrifugation at 3000 rpm
for ten minutes. Data analysis was performed
using SPSS 23.0, applying ANOVA Post hoc
(Tukey test) to compare the groups based on
lipid profiles, FBS levels, and HbAlc. Ethical
approval was obtained from the Ethical Review
Committee of IBGE, University of Sindh,
Jamshoro, ensuring adherence to ethical
standards.

RESULTS:

This study highlights several critical
findings in the relationship between Type 2
Diabetes Mellitus (T2DM), obesity, and
various health markers. In females with
T2DM, average fasting blood sugar levels
were increased significantly among other
groups, a difference underscored by a (p
<0.001). Additionally, the study found a
distinct elevation in HbAlc levels for T2DM
patients, with Group C (T2DM patients)
exhibiting an average of 8.15%, compared to
5.36% in obese females and 4.84% in
healthy females, marking a significant
statistical discrepancy represent in Figure-1
and 2.
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Blood Sugar Levels in Obese and T2DM Versus Normal healthy
participants
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Figure-1: Comparison of Blood Sugar Profile of male’s and female study participants
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Figure-2: Comparison of HbA1c% of male’s and females study participants
In obese males, fasting blood sugar levels also differed significantly from those in healthy

males, emphasizing the heightened risk associated with T2DM, represent in figure-3
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Figure- 3 Distribution of HbAlc (%) Levels among Study Participants

The study also compared serum cholesterol levels across different groups, finding that
both diabetic and obese patients had significantly higher cholesterol levels than healthy
controls. This trend was consistent across various cholesterol types, except for low-
density lipoprotein cholesterol (LDL-C), where no significant difference was found.
However, very low-density lipoprotein cholesterol (VLDL-C) levels were notably higher
in diabetic females, again stressing the metabolic complications associated with T2DM
represent in Figure-4.

Figure-4 Comparison of Lipid Profile of female’s and Males participants

TSH levels indicates the thyroid function, and it revealed that the majority of participants
had normal TSH levels, though a significant number showed deviations indicative of
hypo- or hyperthyroidism represent in Figure-5.

Lipid Profile of Study Participnats
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Study Participants(n=190)
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Figure-5 Frequency distribution of hypothyroidism and hyperthyroidism in study population

The study underscores the complex interplay

between thyroid function and metabolic disorders, with significant differences in T3 and
T4 hormone levels among different groups, thereby highlighting the nuanced effects of
obesity and T2DM on thyroid health shown in Figure-6.

Figure-6 Thyroid profile of study participants
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DISCUSSION dyslipidemia in obese and diabetic patients.

The global incidence of Type-II Diabetes
Mellitus (T2DM) is on the rise, with the
economic burden of diabetes reaching USD 850
billion in 2017 and projected to climb to USD
958 billion by 2045.? Individuals with T2DM
are at a higher risk of developing thyroid
disorders, and insulin resistance is a significant
factor in the onset of hypothyroidism within
this demographic.'”” we found similar results.
Kiran M et al., ' reported that the
Hypothyroidism in diabetic individuals
exacerbates complications such as dyslipidemia
and hypertension, making the identification and
treatment of hypothyroidism in diabetic
patients critical for mitigating these adverse
effects. In current study we are found

Our study's findings indicate a notable increase
in TSH levels and a decrease in T4 and T3
levels, consistent with previous research.
Additionally, we observed significantly higher
levels of total cholesterol (TC) and low-density
lipoprotein (LDL), aligning with findings from
other studies.'”"*Talwalkar et al.,” reported
that he has linked cholesterol, TAGs, HDL, and
LDL levels with obesity, the results were
consistent with our finding. A perspective
study 2**' indicates that patients with obesity
could be identified by  subclinical
hypothyroidism as like present study we found
also thyroid dysfunction individuals with obese
and diabetic groups. Wu Z., and coworkers
reveal that an independent link between
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subclinical hypothyroidism and the new onset
of metabolic syndrome in male adults under 50
years of age but we found thyroid dysfunction
in man above 50 years of age.

It is recommended that diabetic patients
undergo annual thyroid function tests to
identify any asymptomatic thyroid dysfunction,
which is more prevalent among the diabetic
population.

CONCLUSION: This study extensively
examined  the  correlation between
dyslipidemia, thyroid dysfunction, and their
prevalence in individuals with Type 2
Diabetes Mellitus (T2DM) and obesity.
Results emphasize dyslipidemia's significant
role in cardiovascular disease development
and diabetes complications, particularly
noting the adverse impact of reduced HDL
and altered total cholesterol and triglyceride
levels. While significant lipid parameter
differences were observed among obese and
T2DM patients compared to healthy
controls, LDL levels showed a distinct
pattern, indicating a complex relationship
between lipid profiles and metabolic
conditions requiring further investigation.
Moreover, the study highlighted the
prevalence  of  thyroid  dysfunction,
predominantly hypothyroidism, within the
T2DM and obese populations. These
findings emphasize the importance of
routine thyroid function monitoring in
diabetic and obese patients to detect and
manage potential complications associated
with  concurrent  thyroid  dysfunction
effectively.

FURTHER RECOMMENDATION: This
study reaffirms the intricate connections
between lipid abnormalities, thyroid health, and
metabolic diseases such as T2DM. It highlights
the critical need for integrated care approaches
that encompass regular screening and
comprehensive management strategies to
address the multifaceted challenges posed by
these interrelated conditions. By fostering a
deeper understanding of these dynamics,
healthcare providers can better support the
overall well-being of individuals suffering from
or at risk of these health issues, potentially
mitigating the associated morbidity and
mortality rates.

ETHICS APPROVAL: The ERC gave ethical
review approval.

50

CONSENT TO PARTICIPATE: written and
verbal consent was taken from subjects and
next of kin.

FUNDING: The work was not financially
supported by any organization. The entire
expense was taken by the authors.
ACKNOWLEDGMENT: The Department of
Medicine at Liaquat University of Medical &
Health Sciences in Jamshoro, Pakistan, along
with the Institute of Biotechnology and Genetic
Engineering at the University of Sindh,
Jamshoro, contributed support for this project.
Special thanks go to both the diabetic and
healthy individuals who participated and
provided samples for the study. Additionally, I
express my gratitude to the staff members who
assisted me throughout the research process.
AUTHORS’ CONTRIBUTIONS: All
persons who meet authorship criteria are
listed as authors, and all authors certify that
they have participated in the work to
take public responsibility of this manuscript.
All authors read and approved the final
manuscript.

CONFLICT OF INTEREST: No competing
interest declared.

REFERENCES

1. Shaikh F, Rafiq M, Bhutto MA, Nagvi
SHA. Exposure of fat mass obesity gene
polymorphism in diabetes mellitus type-II
females of Hyderabad, Sindh. J Liaquat
Univ Med Heal Sci. 2019;18(3):231-5.

2. Ganasegeran K, Hor CP, Jamil MFA, et al.
A Systematic Review of the Economic
Burden of Type 2 Diabetes in
Malaysia. Int J Environ Res Public Health.
2020;17(16):5723.

3. Kus$ A, Marouli E, DelGreco FM, Chaker
L, Bednarczuk T, Peeters RP, Teumer A,
Medici M, Deloukas P. Variation in
normal range thyroid function affects
serum cholesterol levels, blood pressure,
and type 2 diabetes risk: a mendelian
randomization
study. Thyroid 2021 31 721-731.

4. Abdel-Gayoum AA Dyslipidemia and
serum mineral profiles in patients with
thyroid disorders. Saudi Medical
Journal 2014 35 1469-1476.

5. Igbal AM, Lteif AN, Kumar S. Associatio
n between mild hyperthyrotropinemia and
hypercholesterolemia in children with
severe obesity. Journal of Pediatric

JOURNAL OF PEOPLES UNIVERSITY OF MEDICAL & HEALTH SCIENCES FOR WOMEN, 2024:14(01)



JPUMHS

10.

11.

12.

13.

Endocrinology and
Metabolism 2019 32 561-568.

Zhao M, Liu L, Wang F, Yuan Z, Zhang
X, Xu C, Song Y, Guan Q, Gao L & Shan
Z et al.A worthy finding: decrease in total
cholesterol and low-density lipoprotein
cholesterol in treated mild subclinical
hypothyroidism. Thyroid 2016 26 1019-
1029.

Luxia L, Jingfang L, Songbo F, Xulei T,
Lihua M, Weiming S, Ying N, Gaojing J,
Qianglong N & Yujuan L et al.Correlation
between serum TSH levels within normal
range and serum lipid profile. Hormone
and Metabolic Research 2020 53 32-40.
hang YC, Hua SC, Chang CH, Kao WY,
Lee HL, Chuang LM, Huang YT, Lai MS
. High TSH level within normal range is
associated with obesity, dyslipidemia,
hypertension, inflammation,
hypercoagulability, and the metabolic
syndrome: a novel cardiometabolic
marker. Journal of Clinical
Medicine 2019 8 817.

hi S, Amouzegar A, Gharibzadeh S, Dels
had H, Tohidi M, Azizi F. Trend of lipid
and thyroid function tests in adults without
overt thyroid diseases: a cohort from

Tehran thyroid study. PLoS
ONE 2019 14 e0216389.
He, Q., Zeng, Z., Zhao, M.et

al. Association between thyroid function
and diabetes peripheral neuropathy in
euthyroid type 2 diabetes mellitus
patients. Sci Rep 13, 13499 (2023).
Shaikh F, shah T, Madkhali NAB, Gaber
A, Alsanie WF, Ali S, et al. Frequency
distribution and association of Fat-mass
and obesity (FTO) gene SNP rs-9939609
variant with Diabetes Mellitus Type-I1I
population of Hyderabad, Sindh, Pakistan.
Saudi J Biol Sci Internet. 2021 Aug 1 cited
2021 Aug 17;28(8):4183.

Tomkin GH, Owens D. Diabetes and
dyslipidemia: Characterizing lipoprotein
metabolism. Vol. 10, Diabetes, Metabolic
Syndrome and Obesity: Targets and
Therapy. Dove Medical Press Ltd.; 2017.
p. 333-43.

Fingeret M, Marques-Vidal P,
Vollenweider P. Incidence of type 2
diabetes, hypertension, and dyslipidemia
in metabolically healthy obese and non-
obese. Nutr Metab Cardiovasc Dis

14.

15.

16.

17.

18.

19.

20.

21.

22.

51

Internet. 2018  cited
5;28(10):1036-44.
Biondi B, Kahaly GJ, Robertson RP.
Thyroid Dysfunction and Diabetes
Mellitus:  Two Closely  Associated
Disorders. Endocr Rev. 2019;40(3):789-
824. doi:10.1210/er.2018-00163.
Mohammed Hussein SM, AbdEImageed
RM. The Relationship Between Type 2
Diabetes Mellitus and Related Thyroid
Diseases. Cureus. 2021;13(12):e20697.
Published 2021 Dec 25.
doi:10.7759/cureus.20697

Kiran M, Ejaz S, Igbal MN, Malik WN,
Zahoor S, Ejaz SA. Hypothyroidism
correlates with dyslipidemia and protein
contents in patients with various metabolic
disorders. J Int Med Res.
2022;50(9):3000605221119656.

Ahirwar AK, Singh A, Jain A, et al. Raised
TSH is associated with endothelial
dysfunction in Metabolic Syndrome: a
case control study. Romanian Journal of
Internal Medicine, 2017; 55: 212-221.
Gutch M, Rungta S, Kumar S, et
al. Thyroid functions and serum lipid
profile in metabolic syndrome. Biomedical
journal, 2017; 40: 147-153.

Meng Z, Liu M, Zhang Q, et al. Gender
and Age Impacts on the Association
Between Thyroid Function and Metabolic
Syndrome in Chinese. Medicine, 2015; 94:
€2193.

Biondi B. Subclinical Hypothyroidism in
Patients with Obesity and Metabolic
Syndrome: A Narrative
Review. Nutrients. 2023;16(1):87.
Cornier M.A., Dabelea D., Hernandez
T.L., Lindstrom R.C., Steig A.J., Stob
N.R., Van Pelt R.E., Wang H., Eckel R.H.
Metabolic syndrome. Endocr.
Rev. 2008;29:777-822.

Wu Z., Jiang Y., Zhou D., Chen S., Zhao
Y., Zhang H., Liu Y., Li X., Wang W.,
Zhang J., et al. Sex-specific Association of
Subclinical Hypothyroidism With Incident
Metabolic Syndrome: A Population-based
Cohort Study.J. Clin. Endocrinol.
Metab. 2022;107:62365-€2372

2019  Nov

JOURNAL OF PEOPLES UNIVERSITY OF MEDICAL & HEALTH SCIENCES FOR WOMEN, 2024:14(01)



