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Aim: Metabolic syndrome (MetS) and hypothyroidism are well established forerunners of atherogenic cardiovascular disease.
Considerable overlap occurs in the pathogenic mechanisms of atherosclerotic cardiovascular disease by metabolic syndrome
and hypothyroidism. Insulin resistance has been studied as the basic pathogenic mechanism in metabolic syndrome.!"This cross
sectional study intended to assess thyroid function in patients with metabolic syndrome and to investigate the association between
hypothyroidism and metabolic syndrome. Materials and Methods: One hundred patients with metabolic syndrome who fulfilled the
National Cholesterol Education Program- Adult Treatment Panel (NCEP-ATP) Ill criteria [3 out of 5 criteria positive namely blood
pressure = 130/85 mm hg or on antihypertensive medications, fasting plasma glucose > 100 mg/dl or on anti-diabetic medications,
fasting triglycerides > 150 mg/dl, high density lipoprotein cholesterol (HDL-C) < 40 mg/dl in males and < 50 mg/dl in females, waist
circumference > 102 cms in men and 88 cms in women] were included in the study group.? Fifty patients who had no features of
metabolic syndrome (0 out of 5 criteria for metabolic syndrome) were included in the control group. Patients with liver disorders,
renal disorders, congestive cardiac failure, pregnant women, patients on oral contraceptive pills, statins and other medications that
alter thyroid functions and lipid levels and those who are under treatment for any thyroid related disorder were excluded from the
study. Acutely ill patients were excluded taking into account sick euthyroid syndrome. Patients were subjected to anthropometry,
evaluation of vital parameters, lipid and thyroid profile along with other routine laboratory parameters. Students t-test, Chi square test
and linear regression, multiple logistic regression models were used for statistical analysis. P value < 0.05 was considered significant.
Results: Of the 100 patients in study group, 55 were females (55%) and 45 were males (45%). Of the 50 persons in control group,
26 (52%) were females and 24 (48%) were males. The baseline characteristics of two groups are depicted. The two groups were
similar with respect to age and sex distribution. However, body mass index, waist circumference, mean systolic pressure, diastolic
pressure, fasting blood sugar, total cholesterol, LDL-C, triglycerides and TSH were significantly higher in study group compared to
control group. HDL-C was significantly lower in study group.
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In linear regression model, showing correlation between
the components of metabolic syndrome with levels of
TSH [Table 1 and 2]. TSH had significant positive linear
association with Triglycerides, total cholesterol, LDIL-C
and significant negative linear association with HDL-C.

Distribution of thyroid dysfunction across the group was
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analyzed in the study. In the MetS group, 4 (4%) of the
cases had overt hypothyroidism, 22 (22%) had subclinical
hypothyroidism and 74 (74%) were euthyroid. In the
control group, 1 (2%) had overt hypothyroidism, 4 (8%)
had subclinical hypothyroidism and the rest 45 (90%)
were euthyroid. Subclinical hypothyroidism had significant
association with metabolic syndrome when assessed by Chi
square test with P = .03.

Association between subclinical hypothyroidism and
components of metabolic syndrome was analyzed using
logistic regression analysis [Table 3].

Subclinical hypothyroidism showed significant association
with BMI when analyzed using logistic regression models
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Table 1: Baseline characteristics of the study population. All data expressed as mean * standard deviation. P < 0.05

is statistically significant

Mets group Control group P value
(n=100) (n =50)
Age (years) 47.30 £ 4.85 46.46 +5.45 0.408
BMI (Kg/m?) 26.62 +3.12 20.51+2.84 0.0001
Waist circumference (cm) 89.80+6.03 86.80 £ 4.31 0.001
FBS (mg/ dl) 139.71 + 24.51 86.38 +8.82 0.0001
Systolic BP (mm Hg) 136.96 + 16.08 116.92 + 10.24 0.0001
Diastolic BP (mm Hg) 86.72 +9.91 75.72 +5.89 0.0001
Total Cholesterol (mg/dl) 213.23£26.50 181.24 + 14.48 0.0001
LDL-C (mg/dl) 114.83 + 23.55 93.18 £ 17.12 0.0001
HDL- C (mg/dl) 47.05 £ 4.53 50.06 +4.52 0.005
Triglycerides (mg/dl) 165.87 + 19.53 135.10 £ 11.17 0.0001
FT3 (pg/ml) 2.86 £.750 3.24+ .59 0.003
FT4 (ng/ml) 1.24 + .32 1.31+.27 0.217
TSH (mg/dl) 4.67 £3.73 2.76 +2.85 0.001

BMI: Body Mass Index, FBS: Fasting Blood Sugar, LDL-C: Low Density Lipoprotein cholesterol, HDL: High Density Lipoprotein Cholesterol, FT3: Free triiodothyronine,

FT4: Free Thyroxine, TSH: Thyroid Stimulating Hormone.

Table 2: Correlation between components of metabolic
syndrome with levels of TSH across the metabolic
syndrome group (linear regression model)

Table 3: Association between patient characteristics
and subclinical hypothyroidism in the metabolic
syndrome group (logistic regression analysis)

Patients TSH Odd’s ratio 95% C.I. for odds ratio
characteristics B Sig Lower Upper P value
FBS 0.097 154 Age 1.053 .879 1.261 577
SBP -0.088 .323 Sex 1.645 .323 8.384 .549
DBP 0.076 .395 BMI 595 412 .859 .006
TC 0.414 .0001 FBS 1.027 .988 1.067 185
LDL-C 0.174 .033 SBP 1.005 939 1.075 .894
HDL-C -0.235 .001 DBP 1.045 939 1.162 424
TG 0.189 .007 TC .990 .955 1.026 .568
WC 0.062 .323 LDL-C .995 .952 1.040 .820
{3 - Standardized linear regression coefficient HDL-C 1.069 .884 1.293 1490
FBS: Fasting Blood Sugar, SBP: Systolic Blood Pressure, DBP- Diastolic Blood TG 957 .908 1.009 101
Pressure TC- Total Cholesterol, LDL-C: Low Density Lipoprotein cholesterol, WC .899 786 1.027 118

HDL-C: High Density Lipoprotein Cholesterol, TG: Triglyceride, WC- Waist
Circumference, TSH: Thyroid Stimulating Hormone.

in the metabolic syndrome case group (P =.006, CI 0.412
to 0.859).

CONCLUSION

There is significant association between subclinical
hypothyroidism and metabolic syndrome. It highlights
the importance of thyroid function tests in patients with
metabolic syndrome.
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