¢-ISSN: 0976-822X, p-ISSN:2961-6042

Available online on http://www.ijcpr.com/

International Journal of Current Pharmaceutical Review and Research 2025; 17(8); 872-877

Original Research Article

Lipid Profile, CRP, CKNAC and LDH in Subclinical Hypothyroidism
Kavita Meena', Ummed Singh SolankiZ, Sudhanshu Thanvi?, Shyoji Ram Meena*

!MD (Final Year), Department of Biochemistry Jhalawar Medical College, Jhalawar (Raj.)
ZProfessor, Department of Biochemistry Jhalawar Medical College, Jhalawar (Raj.)
SMD (Final Year), Department of Biochemistry Jhalawar Medical College, Jhalawar (Raj.)
4Senior Professor & Principal Department of Medicine, Bundi Medical College, Bundi (Raj.)

Received: 10-06-2025 / Revised: 09-07-2025 / Accepted: 10-08-2025
Corresponding Author: Dr. Kavita Meena
Conflict of interest: Nil

Abstract:

Background: Subclinical hypothyroidism (SCH) is a mild form of thyroid failure characterized by elevated
thyroid-stimulating hormone (TSH) levels with normal free T3 and T4 concentrations. It is often asymptomatic
but may be associated with dyslipidaemia, thereby increasing the risk of cardiovascular diseases. The aim of this
study was Analysis of thyroid function test, C-reactive protein (CRP), CKNAC, LDH and lipids profile in
subclinical hypothyroidism (SCH) as indicators of cardiovascular disease.

Material and Method: This cross-sectional study was conducted in the Clinical Biochemistry Department of
Jhalawar Medical College over a period of one year. A total of 100 participants were included, comprising 50
SCH cases and 50 healthy controls. Serum levels of TSH, T3, T4, CRP, CK, LDH and lipid profile parameters
were measured and analyzed.

Results: Patients with subclinical hypothyroidism showed significantly elevated levels of total cholesterol, LDL-
C, VLDL, and triglycerides, CK, CRP, LDH along with decreased HDL-C levels, compared to controls.
Conclusion: Subclinical hypothyroidism is significantly associated with dyslipidemia , including increased levels
of CRP, CK, LDH total cholesterol, LDL-C, VLDL, and triglycerides, and decreased HDL-C levels. These
alterations can contribute to the early development of atherosclerosis and increased cardiovascular risk.
Therefore, screening for thyroid function in patients with abnormal lipid profiles is recommended. Further large-
scale studies are warranted to confirm this association and guide the development of preventive strategies in the
Indian population.

Keywords: TSH, T3, T4, Creatine Kinase Total, Lactate Dehydrogenase, C-Reactive Protein and Lipid Profile.

This is an Open Access article that uses a funding model which does not charge readers or their institutions for access and distributed under
the terms of the Creative Commons Attribution License (http:/creativecommons.org/licenses/by/4.0) and the Budapest Open Access
Initiative (http://www.budapestopenaccessinitiative.org/read), which permit unrestricted use, distribution, and reproduction in any medium,
provided original work is properly credited.

Introduction

Thyroid gland is an endocrine gland at the anterior a world-wide prevalence of about 7.5% to 8.5% in
of trachea between cricoid cartilage and women and 2.8% to 4.4% in men. [7] In most of
suprasternal notch [1]. This gland produces 2 the subclinical hypothyroidism patients are

important hormones namely thyroxine (T4) and
trilodothyronine (T3) that exert their effects
through the nuclear receptors. They play a critical
role in cell differentiation during growth and
development. They also maintain metabolic
homeostasis in body [1]. Thyroid disorders are
often due to autoimmune processes that result in
the increase (hyperthyroidism) or decrease of
thyroid hormones (hypothyroidism) [1]. subclinical
hypothyroidism is characterized by normal serum
T3 and T4 level with slightly increase in serum
thyroid stimulating hormone (TSH) above the
normal range [>4.2 mIU/L to <10.0 mIU/L]. This
condition has a prevalence of 3-8% of the
population [2]. It is referred to as a state of mild
thyroid failure and is essentially a laboratory
diagnosis' [3,4] Subclinical hypothyroidism is much
more common than overt hypothyroidism [5,6] with
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asymptomatic they do not need medication for
treatment. Thyroid hormones have significant
effects on the synthesis, mobilization and
metabolism of lipids. They affect serum cholesterol
mainly by altering lipoprotein metabolism.
Subclinical hypothyroidism may be associated with
increased risk of coronary artery disease (CAD),
peripheral ~ vascular  disease and  various
biochemical abnormalities including increased
LDL-C levels, increased total cholesterol and
serum triglyceride values [8] Therefore, early
diagnosis and treatment may prevent the onset of
overt hypothyroidism and its associated effects.
Treatment of SCH is considered only in pregnancy,
infertility, or high risk of progress in overt
hypothyroidism [9] Recent findings indicate that
inflammation and disturbances in lipid metabolism
play a role in the development of SCH. Low grade
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inflammation is indicated by increase in levels of a
marker C reactive protein (CRP) produced by
hepatocytes. Recently, research outputs showed
that minor CRP elevation could contribute to an
increased future risk of major cardiovascular events
[10] subclinical hypothyroidism may be associated
with elevated CRP, although the clinical
implications were uncertain [11,12,13].

Hypothyroidism may be associated with a wide
range of muscle disturbances varying from myalgia
to a true myopathy. Muscular symptoms like
weakness, myalgia, stiffness, cramps and easy
fatigability is seen 30-80% of patients [14] to
assess the muscular involvement in these patients,
biochemical tests such as Creatine Kinase (CK) or
Creatine phosphokinase (CPK) and Lactate
Dehydrogenase (LDH) can be used. Of these, CK is
the most sensitive indicator and measure of muscle
damage and LDH is a general indicator of tissue
damage. CK is an enzyme found mainly in the
heart, brain, and skeletal muscle. cause elevated
CK levels are hypothyroidism, hyperthyroidism
and pericarditis following a heart attack. Lactate
Dehydrogenase (LDH) is an intracellular enzyme
found in heart, blood cells, lungs, kidney, placenta,
pancreas, liver and skeletal muscles. LDH is a
general indicator of the existence and severity of
acute or chronic tissue damage. Concentrations of
CK in serum are often increased in patients with
primary hypothyroidism [15] The hypo-metabolic
state of hypothyroidism can cause a reduction in
glycolysis and oxidative phosphorylations and thus
reducing adenosine triphosphate (ATP)
concentrations beyond a critical limit. The
alteration in sarcolemmal membranes can cause
increased cell permeability and the leakage of CK
from cells.[16]

Material and Methods

Study Setting and Design: This present cross-
sectional study was conducted from November
2023 to October 2024 in the Department of
Biochemistry, at Jhalawar medical college
(Rajasthan). A total of 100 patients were included
in the present study, out of these 50 subjects were
newly cases of subclinical hypothyroidism and 50
served as control.

Study Population: The study group comprised of
total 100 subjects, in the age group 18-70 yrs. The
cases and controls were taken from hospital
outpatients. who were fulfilling the inclusion
criteria.

Meena et al.

e-ISSN: 0976-822X, p-ISSN: 2961-6042

Inclusion Criteria:

o Age>18yrs

e Newly diagnosed patients of subclinical
hypothyroidism

e Subject who gave the consent.

Exclusion Criteria:

¢ Individual who was not given the consent

e Subjects with known case of hypothyroidism
and hyperthyroidism

e Patients of diabetes mellitus and obesity

e  Pregnant women and lactating mother

o Age<l18yrs

Data Collection: Efforts were made to match all
anthropometric factors comparable to both the
groups of patients. The blood samples for Total
Cholesterol, Triglyceride, HDL, LDL VLDL, CRP,
LDH and CK NAC were drawn from the subjects
after overnight fasting.

Ethical clearance was granted by the Institutional
Ethics Committee. The biochemical assay was
done using BECKMAN COULTER AU 700 &
Immunological assay to be performed on
MAGLUMI 1000 (T3, T4, and TSH were
estimated using a chemiluminescence
immunoassay (CLIA). CRP was estimated using
immunoturbidimetry.

Statistical Analysis: Statistical analysis was done
with the help of Student t test, where all values
were expressed as mean + SEM, and value of P <
0.05 was considered statistically significant.

Results

As SCH is defined as elevated levels of TSH with
respect to normal levels of T3 and T4; hence, T3
and T4 levels were matched with a group I
(controls) and group II (cases). This study shows
significant  association  between  subclinical
hypothyroidism and lipid profile, CRP, LDH and
CKNAC.

The finding shows total cholesterol, TG, LDL,
VLDL, CPK and LDH is significantly higher in
case (P value <0.05) then controls and HDL show
decrease in case than in control. TSH, T4 of cases
is statically significantly higher than control. Serum
CRP in cases (mean = 3.66, SD = 0.85) is higher as
compared to control (mean = 3.39, SD = 0.45) with
p value (p =0.04). however, there was not much
difference in value of T3 between cases and
control.
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Table 1: Comparison between CONTROL and CASE

S.No Test Control[N=50] Case[N=50] P Value
Mean SD Mean SD
1 CHOLESTEROL 210.56 12.75 281.26 13.93 <0.0001
2 HDL 55.8 8.3 23.47 1.78 <0.0001
3 TG 173.7 13.3 235.16 12.36 <0.0001
4 VLDL 347 2.67 47.03 2.45 <0.0001
5 LDL 136.24 8.5 181.4 14.76 <0.0001
6 CPK TOTAL 152.0 16.10 186.28 11.66 <0.0001
7 LDH 294.6 56.1 432.62 16.06 <0.0001
8 TSH 2.0 1.05 7.06 0.68 <0.0001
9 T3 1.31 0.33 1.35 0.30 =0.5
10 T4 68.3 4.08 89.76 8.744 <0.0001
11 CRP 3.39 0.45 3.66 0.85 =0.04
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The present study was conducted at Biochemistry
department Jhalawar Medical College and SRG
Hospital, Jhalawar, to evaluate the impact of
subclinical hypothyroidism (SCH) on lipid
metabolism, CPK, LDH and CRP role as a
cardiovascular risk factor. A total of 100
individuals were included, comprising 50 SCH
cases and 50 age- and sex-matched healthy
controls. The findings of this study demonstrated a
significant  elevation in total cholesterol,
triglycerides, LDL-C, and VLDL levels, along with
a marked reduction in HDL-C among SCH patients
compared to controls. These results suggest a
dyslipidaemia profile commonly associated with
increased cardiovascular risk. Numerous studies
have examined the relationship between SCH and
lipid abnormalities, but the association remains
somewhat controversial. Some cross-sectional and
longitudinal studies have reported an inconsistent
but observable increase in total cholesterol and
LDL-C levels in individuals with SCH [17,18]. The
increased lipid levels are likely attributed to
impaired lipoprotein lipase activity and decreased
LDL receptor activity secondary to mild deficiency
a thyroid hormone-dependent enzyme. The
resultant lipid accumulation may further aggravate
cardiovascular morbidity in this population. Given
the silent nature of SCH, early identification and
monitoring of lipid parameters become crucial for
timely intervention. However, some limitations
must be acknowledged. The study sample size was
relatively small, and longitudinal follow-up was not
conducted. Future studies with larger cohorts and
long-term follow-up are needed to establish
causality and determine whether thyroxin
replacement in SCH effectively mitigates
cardiovascular risk. Thompson and Abrams &
Grundy [19] have stated decreased activity of LDL
receptors as the main cause of
hypercholesterolemia in  primary subclinical
hypothyrodisim and cardiovascular disease. Serum
concentrations of high density lipo protein
cholesterol were reported to be higher among
hypothyroid patients (subclinical) [20] Studies
done by Michalopoulou, [21] Diekman, [22]
Tsmihodimos [23] and olukoga [24] Decrease in
HDL cholesterol level in our study due to increased
activity of CETP (cholesteryl ester transport
protein) and lipoprotein lipase in hypothyroid
patients. The results of this study confirm that
elevated serum CPK levels is frequently found in
primary subclinical hypothyroidism as compared to
controls. According to our study, the CPK levels
also correlated with the degrees of primary
subclinical hypothyroidism. These findings are in
accordance with those of other studies, which
report a 43% to 97% elevation of serum CK

activity in primary subclinical hypothyroidism.
Different mechanisms have been proposed to cause
elevated CPK activity in primary subclinical
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hypothyroidism, although these mechanisms may
have varying influence at different stages of the
disease [25]. Primary subclinical hypothyroidism
leads to a hypometabolic state which can cause a
reduction in  glycolysis and  oxidative
phosphorylation and thus reducing adenosine
triphosphate (ATP) concentrations beyond a critical
limit. Increased cell permeability and the leakage of
CK from cells can also be caused due to alteration
in sarcolemma membranes. [26,27]. Another
possibility is that because of primary subclinical
hypothyroidism there occurs a reduced turnover of
CK allowing serum activities to rise generating a
marked release of CK through the altered
sarcolemma membranes [28]. Some authors
suggest direct role of T3 at the regulation of gene
expression. It has been shown to induce or repress
production of different proteins by increasing or
decreasing transcription.[29] In the present study,
serum C-reactive protein (CRP) levels were found
to be significantly elevated in cases compared to
control. This finding highlights the presence of a
low-grade chronic inflammatory state in SCH,
which may contribute to an increased
cardiovascular risk profile.

Dr Roshni Khundrakpam et.al study also given
similar result that show a increasing TSH is
significantly correlated with elevated levels of total
cholesterol, LDL, VLDL, TG, and CRP.[30] Our
findings are in line with previous studies Abdul
Salam Memon et.al reported significantly
dyslipidemia and raised C-reactive protein in SCH
and both may be interpreted as indicators of
vascular atherosclerotic disease.[31] The present
study showed that LDH was higher side in case as
compare to controls. The reason for this is perhaps
compromised membrane function in the skeletal
muscle cells. Primary Subclinical hypothyroidism
is known to affect mitochondrial function and
cellular metabolism, which may lead to subtle
muscle tissue injury. This can result in leakage of
intracellular enzymes like LDH into the circulation.

Conclusion

The present study concludes that subclinical
hypothyroidism is significantly associated with
adverse lipid profile changes, including increased
total cholesterol, LDL-C, and triglycerides, along
with decreased HDL-C levels. These alterations
potentially contribute to increased cardiovascular
risk in SCH patients. Early screening for thyroid
dysfunction in individuals with dyslipidemia, even
in the absence of overt symptoms, may facilitate
timely therapeutic interventions. In the account of
CPK TOTAL, LDH, and CRP was also higher side
in cases compare to control. The Mean and
standard deviation of T3 and T4 were in normal
limits in cases and controls and TSH was high in
cases as compared to control. The present study
concluded that patient with primary subclinical
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hypothyroidism  having a

high risk of

cardiovascular disease due to several factors related
to thyroid hormones impact on the heart and blood

vessels.

Subclinical hypothyroidism (SCH) is

characterized by elevated TSH levels alongside

normal T4, T3

levels, and it can lead to

dyslipidemia, hypertension, and other risk factors
for heart.
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