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INTRODUCTION 
Subclinical hypothyroidism (SCH) is a common endocrine disorder 
presented by mildly elevated thyroid stimulating hormone (TSH) 
above the reference range along with a normal concentration of free 
thyroxine (FT4) and triiodothyronine (T3). It is an oscillated state 
between euthyroidism to hypothyroidism as it may lead to overt 
hypothyroidism. Thyroid hormones are known to play a signicant 
role in cardiac hemodynamic because the decient or excessive 
concentration of thyroid hormones may develop cardiac 
abnormalities. It is well-established that overt hypothyroidism is 
associated with cardiovascular symptoms through biochemical 
analysis. Dyslipidemia is a prominent feature of hypothyroidism 
established by various evidences, but not for the SCH due to 
inconsistent ndings over the years. 

The diversity of the result has raised the question that whether SCH is 
characterized by cardiovascular symptoms or not. C-reactive protein 
(CRP), an acute-phase reactant, is an effective and stable tool for the 
assessment of cardiovascular risk. It is an important marker of various 
inammatory disorders like rheumatoid arthritis, myocardial 
infarction and various others etc. CRP is known to play an important 
role in the progression of atherosclerosis, a cardiovascular disease 
caused by the altered mechanism of low-density lipoprotein 
cholesterol (LDL-C). Therefore, the main objective of this study is an 
assessment of the role of CRP in SCH patients. 

MATERIAL AND METHODS 
This cross-sectional study was carried out in Department of Medicine, 
Darbhanga Medical College and Hospital, Laheriasarai, Bihar. Total 
71recently diagnosed SCH patients were enrolled for the study, in 
which 44 patients were having TSH 6.16- 10 μIU/ml and rest 27 
patients were having TSH >10 μIU/ml termed as Cases-I and Cases-II 
respectively, compared with 63 healthy individuals as controls. People 
with a previous history or family history of thyroid diseases, taking 
thyroid medication, cardiovascular disease, smoking, menopausal 
women, pregnancy, inammation, diabetes, hypertension, or 
alcoholics were excluded from this study. Age group criteria were kept 
from 21 to 45 years for the study population. 

Body mass index (BMI) was calculated by means of height and weight 
of an individual. The weight of a person is divided by the square of the 
height. The weight and height of an individual were measured in 
kilogram (kg) and meter (m), respectively. The person having BMI 

2 218.5 kg/m to 24.99 kg/m was considered a normal BMI. Thyroid 
prole (TSH, FT4 and T3) of SCH patients, as well as controls, was 
measured by enzyme-linked immunosorbent assay (ELISA). Patients 
with a concentration of TSH>6.2 μIU/ml along with a normal 
concentration of FT4 and T3 was considered to have SCH. ELISA kits 
was used for the investigation of thyroid prole estimation. 

Total cholesterol (TC), triglycerides (TG), high-density lipoprotein 
cholesterol (HDL-C), and LDL-C were measured in the study group. 
TC, TG, and HDL-C were investigated by means of glucose oxidase 
(CHOD)/peroxidase (POD) method, GPO-PAP method and CHOD-
POD/ phosphotungstate method, respectively. 

STATISTICAL ANALYSIS 
All the variables (age, BMI, TSH, FT4, T3, lipid prole, and CRP) 
were expressed in mean ± standard deviation (SD). One-way ANOVA 
was used for the differentiation of all the parameters between the 
various groups (Control group, Cases-I and Cases-II). A p<0.05 was 
considered statistically signicant. IBM SPSS version 20 (Statistical 
package for social sciences) was used for the statistical analysis.

RESULT
This study shows a statistical difference among the various groups 
regarding the different variables. The age of all the participants was not 
signicantly different statistically. Thyroid prole (TSH and T3) was  
signicantly different among the groups except the FT4. BMI was 
signicantly different among the groups and was highest in Cases-II 
and lowest in control groups (Table 1).

Lipid prole was signicantly different among the groups. TC, TG, 
and LDL-C were higher in SCH groups compared to control group and 
highest in Cases-II. HDL-C was signicantly different among the 
groups. The lowest concentration of HDL-C was observed in the 
second group of SCH patients. The concentration was also lower in 
Cases-I comparing to control group. The level of CRP was 
signicantly different among the groups as its level was comparatively 
increasing in each group, from Cases-I to the Cases-II (Table 2).

Table 1 : Baseline characteristics among the various groups‡
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ABSTRACT
Thyroid hormone regulate every organ system in our body. Metabolic parameters, including lipoprotein metabolism and cardiovascular risk factors 
like obesity, glucose intolerance or type 2 diabetes, dyslipidemia and hypertension are all  inuenced by serum TSH level in our body. Several 
reports have demonstrated a positive correlation between TSH levels and cardiovascular risk factors. C-reactive proteins is one of the markers of 
inammation and also considered to be the predictor of cardiovascular disease and  may be helpful in the assessment of future development of 
cardiovascular abnormalities in subclinical hypothyroidism. 
Methods: Recently diagnosed 71 subclinical hypothyroidism patients were enrolled in the study and compared with 63 healthy individuals. 
Patients were divided into two groups on the basis of thyroid stimulating hormone (TSH) concentration. Thyroid prole (TSH, free thyroxine, 
triiodothyroinine) and C-reactive protein were estimated by enzyme-linked immunosorbent assay. Total cholesterol (TC), triglycerides (TG), and 
high-density lipoprotein-cholesterol were estimated in the study population by a spectrophotometric method, and low-density lipoprotein-
cholesterol (LDL-C) was measured by the Friedewald formula. 
Results and Conclusion: Altered lipid prole, as well as higher concentrations of C-reactive protein, was observed in subclinical hypothyroidism 
patients as compared to controls. Higher concentration of TC, TG, and LDL was observed in subclinical hypothyroidism patients while the 
concentration of high-density lipoprotein was lower in patients with subclinical hypothyroidism. The elevated concentration of C-reactive protein 
was also observed in the patient group. Patients having TSH >10 μIU/ml have a higher risk of developing cardiovascular disease compared to 
patients having TSH <10 μIU/ml and increasing concentration of C-reactive protein along with LDL-C may to cardiovascular abnormality. 
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Sl. 
No.

Parameters Control 
(0.39-6.16 
mIU/ml)

Case I 
(6.16-10 
mIU/ml)

Case II 
(>10.0 

mIU/ml)

p-value

1 Age (years) 35.46±3.77 35.75±3.71 36.25±2.96 0.628
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All the variables were expressed as mean±SD. ‡By analysis of 
variance, SD: Standard deviation, BMI: Body mass index, TSH: 
Thyroid stimulating hormone, FT4: Free thyroxine, T3: 
Triiodothyroinine

Table 2 :Lipid profile and CRP among the various groups‡

All the variables were expressed as mean±SD, ‡By analysis of 
variance, CPR: C-reactive protein, TC: Total cholesterol, TG: 
Triglycerides, HDL: High-density lipoprotein, LDL: Low-density 
lipoprote

DISCUSSION
This study shows that SCH patients are characterized by increased 
BMI, lipid proles, and CRP level. Rotterdam Study specied that 
subclinical hypothyroidism is a strong predictor of myocardial 
infarction and risk of atherosclerosis. Elevated TSH is found to be 
associated with increased BMI in SCH patients. Srideviet al. 
supported our study by signifying altered concentration of lipid prole 
as characterized by signicantly increased  level of TC, a higher 
concentration of TG and elevated LDL-C. Similar to this study 
Erdemet al. observed that the concentration of HDL-C was 
signicantly lower in SCH patients compared to controls.Study 
ofKvetnyet al.also support this study that SCH might be a risk factor 
for the development of cardiovascular diseases due to increased level 
of TG and CRP. CRP, a plasma protein, predominantly synthesized in 
liver, emerged as an additional cardiovascular risk factor was found to 
be signicantly higher in the SCH group compared to control group.
CRP has been reported to bind to oxidized LDL and actively 
participates in atherogenesis by direct inuence on complement 
system, vascular cell activation, lipid accumulation and thrombosis. 
The level of CRP was signicantly higher in SCH patients promising 
the approach for further development of cardiac risk, supported by 
Gaoet al. study. Gupta et al. also observed the increased concentration 
of inammatory markers in SCH patients. While contrary to it other 
studies dened that SCH has no relation with dyslipidemia. 
Luboshitzkyet al. described that CRP does not play any role to 
contribute to the increased risk of cardiovascular disease in SCH 
patients. Toruneret al. described that SCH is characterized by 
dyslipidemia, but this association does not depend on the range of 
TSH. This study proposed that SCH patients  having TSH>10 μIU/ml 
have a higher risk of future development of cardiac abnormalities 
matched with Hernandez-Mijares andMarwaha study. In addition to 
this patients having SCH with TSH<10 μIU/ml also showed some 
indication of altered lipid fractions, comparing to control group 
supported by Regmi study.

CONCLUSION
The outcome of this study species that SCH patients are characterized 
by increased BMI, dyslipidemia, and a higher concentration of CRP. 
This signicant increase in CRP level might be the cause of 
development of cardiac symptoms in the coming future. 
Cardiovascular abnormalities can be developed in the later stage of 
disease. Although there are remarkable changes in different variables 
in SCH patients having TSH >10 μIU/ml, Patients with SCH in which 
TSH range was <10 μIU/ml also has some alteration in different 
variables compared to normal healthy adults. Increased BMI, altered 
lipid fractions and abnormal CRP might be helpful in the early 
detection to diagnose cardiovascular risk in SCH patients. The sample 
size of this study was small, so the further studies with larger number of 
patients will be helpful to establish the fact.
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2 2BMI (kg/m ) 22.68±1.82 26.4±2.13 29.64±3.83 <0.01
3 TSH (mIU/ml) 2.75±0.78 8.20±0.82 14.86±2.95 <0.01
4 FT4 (ng/dl) 1.15±0.20 1.15±0.24 1.25±0.30 0.196
5 T3 (ng/dl) 1.08±0.28 0.95±0.18 0.93±0.15 <0.01
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