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ABSTRACT 

Aim: Subclinical hypothyroidism (SH) has a deleterious effect on cardiovascular risk factors (CVR); however it should 

be treated or not is stil controversial. The aim of our study is to determine CVR in patients with SH, and to investigate 

the short term effect of thyroxine treatment on CVR.  

Material and Methods: Patients with SH (n=30), and age- and sex-matched control group (n=40) were included in this 

retrospective study. SH patients were treated by 50μg/day thyroxine for 3 months. Pre-treatment CVR was compared 

with post-treatment CVR.  

Results: Sex distribution and mean age were similar between control (female 66.7%; age 45.76±14.55 years) and SH 

(female 77.3%; age 45.23±12.02 years) groups (p>0.05). Body mass index (BMI) was high in SH group (32.66±5.57 

kg/m2) than in control group (25.13±3.20 kg/m2, p<0.05). At baseline, serum glucose (83.76±9.51 vs 91.73±9.96 

mg/dl), total cholesterol (162.36±13.41 vs 184.21±51.91 mg/dl), low-density lipoprotein-cholesterol (LDL-C; 

91.73±22.04 vs 104.61±11.36 mg/dl), and C-reactive protein (hs-CRP; 1.53±0.66 vs 2.63±0.93 mg/L) levels were 

higher in SH group than in the control group (p<0.05). After treatment, BMI value decreased (31.35±5.54 kg/m2) along 

with decreasing serum LDL-C (97.30±9.63 mg/dl) and hs-CRP (1.96±0.42 mg/L) levels in SH group (p<0.05). Thyroid 

stimulating hormone was independently associated with LDL-C (OR=2.17,%95CI [1.26-2.54], p=0.005).  

Conclusion: In this study, it was determined that cardiometabolic disorders in patients with subclinical hypothyroidism 

partiel improved with thyroxine treatment. Thyroxine treatment may contribute to the reduction of increased 

cardiovascular risk in subclinical hypothyroidism.  

Keywords: Subclinical hypothyroidism; cardiovascular risk factors; thyroxine therapy 

 

Subklinik Hipotiroidili Hastalarda Tiroksin Tedavisinin Kardiyovasküler  

Risk Faktörleri Üzerine Etkisi 
ÖZ 

Amaç: Subklinik hipotiroidizm (SH) kardiyovasküler risk faktörleri (KVR) üzerinde zararlı bir etkiye sahiptir; ancak 

tedavi edilip edilmemesi halen tartışmalıdır. Çalışmanın amacı, SH hastaların KVR’ini belirlemek ve kısa süreli tiroksin 

tedavisinin bunlara etkisini araştırmaktır. 

Gereç ve Yöntemler: Bu retrospektif çalışmaya SH grubu(n=30) ve yaş-cinsiyet eşleştirilmiş kontrol grubu (n=40) 

dahil edildi. SH hastalarına 3 ay boyunca 50 μg/gün tiroksin tedavisi verildi. Tedaviden önceki KVR, tedaviden sonraki 

KVR ile karşılaştırıldı. 

Bulgular: Kontrol (kadın %66,7; yaş 45,76±14,55 yıl) ve SH (kadın %77,3; yaş 45,23±12,02 yıl) grubu arasında, 

cinsiyet dağılımı ve yaş ortalaması benzerdi (p>0,05). Vücut kitle indeksi (VKİ) SH grubunda (32,66±5,57 kg/m2), 

kontrol grubundan (25,13±3,20 kg/m2) daha yüksekti. Başlangıçta, SH grubunda serum glukoz (83,76±9,51 vs 91,73± 

9,96 mg/dl), toplam kolesterol (162,36±13,41 vs 184,21±51,91 mg/dl), düşük-yoğunluklu lipoprotein-kolesterol (LDL-

C; 91,73±22,04 vs 104,61±11,36 mg/dl), C-reaktif protein (hs-CRP; 1,53±0,66 vs 2,63±0,93 mg/L) düzeyi, kontrol 

grubuna göre daha yüksekti (p<0,05). Tedaviden sonra, SH grubunda VKI değerinde (31,35±5,54 kg/m2) azalma ile 

birlikte serum LDL-C (97,30±9,63 mg/dl) ve hs-CRP (1,96±0,42 mg/L) düzeyi azaldı (p<0,05). Tiroid stimulan 

hormon, bağımsız olarak LDL-C ile ilişkiliydi (OR=2,17,%95 CI [1,26-2,54], p=0,005). 

Sonuç: Bu çalışmada, SH’li hastalarda kardiyometabolik bozuklukların tiroksin tedavisi ile kısmen düzeldiği gösterildi. 
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Tiroksin tedavisi, subklinik hipotiroidide artmış 

kardiyovasküler riskin azaltılmasına katkıda bulunabilir. 

Anahtar Kelimeler: Subklinik hipotiroidi; 

kardiyovasküler risk faktörü; tiroksin tedavisi. 

 

INTRODUCTION 

Subclinical hypothyroidism is defined as high serum 

thyroid-stimulating hormone (TSH) with normal levels of 

free thyroxine (FT4) and free triiodothyronine (FT3) (1). 

Subclinical hypothyroidism is generally classified as mild 

(4-10 mIU/mL) and severe (>10 mIU/mL) according to 

TSH levels (2). The prevalence of subclinical 

hypothyroidism in adults is 4-20% (3). Its prevalence 

increases with age, and it reaches 20% in women over 60 

years of age (1,2). Approximately 2-5% of these patients 

progress to evident hypothyroidism every year (4). 

Patients with subclinical hypothyroidism are mostly 

asymptomatic; however, clinical, biochemical and 

functional findings of thyroid hormone deficiency appear 

in patients with subclinical hypothyroidism (1,3). 

Subclinical hypothyroid patients have symptoms included 

fatigue, poor memory, muscle weakness, cold 

intolerance, constipation, and dry skin (1,5). Patients with 

subclinical hypothyroidism exert adverse metabolic, 

cardiovascular, and maternal-fetal abnormalities (1,3,6). 

Evidence suggests that subclinical hypothyroidism has a 

detrimental role on cardiovascular risk factors (7). 

Subclinical hypothyroidism has been reported to be 

associated with an increased risk of metabolic syndrome, 

diabetes and obesity (3,7,8). Patients with subclinical 

hypothyroidism were associated with an increased risk of 

atherosclerosis, myocardial infarction, cardiovascular 

disease, and cardiovascular mortality (3,8). Currently, the 

treatment of subclinical hypothyroidism remains 

controversial (8,9). Thyroxine treatment has been 

reported to be beneficial in some studies, but others 

studies have not shown any benefit of treatment (9). It has 

been observed that thyroxine treatment decreases 

cardiovascular risk and mortality in patients with 

subclinical hypothyroidism under 65 years of age, 

especially in patients with TSH>10 mIU/mL (2,6). 

Despite observational studies, there is no evidence that 

the mild form of subclinical hypothyroidism improves 

lipid profiles and other cardiometabolic risk factors (6). 

There is still no consensus on the clinical significance of 

adverse conditions in patients with mild form of 

subclinical hypothyroidism and the benefit of thyroxine 

treatment (6). The aim of this retrospective study was to 

determine whether there is a relationship between 

subclinical hypothyroidism and cardiovascular risk 

factors, and also to investigate the short effects of 

thyroxine treatment on cardiovascular risk factors in 

patients with subclinical hypothyroidism. 

 

MATERIAL AND METHODS 

Patients with subclinical hypothyroidism treated in the 

Department of Endocrinology and Metabolism at Ankara 

Diskapi Training and Research Hospital were enrolled to 

this retrospective study. Patients with subclinical 

hypothyroidism (n=30), and age- and sex-matched 

healthy controls with having normal thyroid functions 

(n=40) were included to the study. Patients with 

subclinical hypothyroidism treated by 50μg/day thyroxine 

for 3 months. Patients who did not use thyroxine 

treatment were excluded from the study. Patients with 

liver disease, renal failure, diabetes, malignancy, familial 

dyslipidemia, under 18 years of age and over 75 years of 

age, pregnant women, and non-compliant patients were 

not included to the study. Patients receiving oral 

contraceptive drugs were not included. Demographic 

characteristics, biochemical, and hormonal results of all 

participants’ baseline and 3 months after thyroxine 

treatment were recorded. In the subclinical hypothyroid 

group, the results were compared before and after 

thyroxine treatment. Body mass index of (BMI) all 

participants were calculated by body weight (kg) / height 

(m2). Office blood pressure (BP) was measured in each 

subjects at the sitting position at the level of the heart. A 

cuff covered about 80 % of the circumference of the 

upper arm with the lower edge 2.5-3.0 cm above the 

elbow. Fasting blood glucose, low-density lipoprotein-

cholesterol (LDL-C), high-density lipoprotein cholesterol 

(HDL-C), total cholesterol, triglyceride, and C-reactive 

protein (hs-CRP) were measured after overnight fasting. 

Normal serum values were considered as serum value of 

TSH: 0.4-4.0 mIU/ml, FT3: 1.8-4.2 ng/dl, and FT4: 0.8-

1.9 ng/dl. Patients with having serum TSH value >4.0 

mIU/ml, with normal range of serum FT3 and FT4 value 

were included in the subclinical hypothyroid group. Each 

subject gave written informed consent in accordance with 

the Declaration of Helsinki. This study was approved by 

the Diskapi Teaching and Training Hospital Local Ethic 

Committee (16.02.2015-12/25).  

Statistical Analysis 

Statistical analysis was performed by using SPSS 18.0 

(SPSS, Inc) software. Descriptive statistics awere 

expressed as mean±standard deviation (SD), percentages 

(%), odds ratio (OR), 95 % confidence intervals (CI). 

Shapiro-Wilk W-test was used for normality. Chi-square 

test was used for categorical variables. Student’s t test 

was used for normally distributed continuous variables or 

log-transformed variables between two groups. The 

paired-samples t-test was used for the two groups before 

and after thyroxine treatment. Logarithmic transformation 

was used on continuous variables that were not normally 

distributed. Spearman’s and Pearson’s Correlation 

analyses were performed for the relationships between 

variables. Backward logistic regression was performed: 

TSH was defined as dependent variable and gender, age, 

glucose, BMI, LDL-C, total cholesterol, and hs-CRP 

were independent variables. Study sample size was 

determined by PASS software (NCSS, Inc). Statistical 

significance was defined as a p<0.05. 

 

 

RESULTS 

Sex distribution and mean age were similar between 

controls (female 66.7%; age 45.76±14.55 years) and the 

patients with subclinical hypothyroidism (female 77.3%; 

age 45.23±12.02 years) groups (p>0.05 for each). At 

baseline, BMI was higher in subclinical hypothyroidism 

group (32.66±5.57 kg/m2) than in control group 

(25.13±3.20 kg/m2, p<0.05). After the treatment, BMI 

(31.35±5.54 kg/m2) was significantly decreased 

(p<0.05). At baseline, serum TSH level was significantly 

higher in subclinical hypothyroidism group compared 
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with control group (6.29±1.53 vs 2.35±0.95 mIU/ml, 

p<0.05). Serum FT4 (1.18±0.17 vs 1.16±0.17 ng/dl) and 

FT3 (3.3±0.61 vs 3.2±0.72 ng/dl) were similar between 

groups (p>0.05 for each). After treatment, serum TSH 

level was significantly decreased (3.21±1.30 mIU/ml, 

p<0.05), whereas FT4 significantly increased (1.28±0.20, 

p<0.05), and FT3 did not change (3.5±0.92 ng/dl, 

p>0.05). At baseline, serum glucose (83.76±9.51 vs 

91.73±9.96 mg/dl), total cholesterol (162.36±13.41 vs 

184.21±51.91 mg/dl), LDL-C (91.73±22.04 vs 

104.61±11.36 mg/dl), and hs-CRP (1.53±0.66 vs 

2.63±0.93 mg/L) levels were significantly higher in 

subclinical hypothyroidism group than in control group 

(p<0.05). After treatment, glucose (86.76±8.48 mg/dl), 

LDL-C (97.30±9.63 mg/dl), and hs-CRP (1.96±0.42 

mg/dl) significantly decreased (p<0.05). Serum 

triglyceride and HDL-C were similar between groups at 

baseline (p>0.05 for each). After the treatment, total 

cholesterol, triglyceride, and HDL-C levels did not 

change (p>0.05 for each). Characteristics of the control 

group and subclinical hypothyroid group before and after 

the L-thyroxine treatment were shown in Table1. 

Table 1. Characteristics of the control and subclinical 

hypothyroidism group before and after the thyroxine 

treatment 
 Controls (n=40) Subclinical 

hypothyroidi

sm 

(before 

treatment) 

(n=30) 

Subclinical 

hypothyroidis

m 

(after 

treatment) 

(n=30) 

P* P** 

BMI (kg/m2) 25.13±3.20 32.66±5.57 31.35±5.54 0.002 0.029 

Systolic BP 

(mmHg) 

132.46±12.56 135.74±14.34 132.56±12.56 0.568 0.135 

Diastolic BP 

(mmHg) 

87.59±8.57 88.37±7.64 87.63±8.43 0.496 0.079 

TSH 

(mIU/ml) 

2.35±0.95 6.29±1.53 3.21±1.30 0.001 0.001 

FT4 (ng/dl)  1.18±0.17 1.16±0.17 1.28±0.20 0.725 0.004 

FT3 (ng/dl) 3.3±0.61 3.2±0.72 3.5±0.92 0.886 0.056 

Glucose 

(mg/dl) 

83.76±9.51 91.73±9.96 86.76±8.48 0.004 0.015 

Total 

cholesterol 

(mg/dl) 

162.36±13.41 184.21±51.91 181.34±45.63 0.032 0.078 

Triglyceride 

(mg/dl) 

154.58±43.87 165.89±40.29 159.63±28.47 0.346 0.065 

LDL-C 

(mg/dl) 

91.73±22.04 104.61±11.36 97.30±9.63 0.004 0.002 

HDL-C 

(mg/dl) 

41.23±3.99 42.93±3.28 43.40±2.84 0.074 0.062 

hs-CRP 

(mg/L) 

1.53±0.66 2.63±0.93 1.96±0.42 0.001 0.002 

P* controls vs subclinical hypothyroidism (before treatment) was 

compared with using Student’s t-test                                                                                                                             

p** subclinical hypothyroidism (before treatment) vs subclinical 

hypothyroidism (after treatment) was compared with using paired-

sample t-test.  

Data are presented as mean±Standart Deviations 

Bold presents the significant p-value. 

BMI: Body mass index, BP: blood pressure, TSH: thyroid-stimulating 

hormone, FT4: free thyroxine, FT3: free triiodothyronine, LDL-C: low-

density lipoprotein cholesterol, HDL-C: high-density lipoprotein 

cholesterol, hs-CRP: high sensitivity C-reactive protein. 

 

TSH value was positively correlated with BMI (r=0.371, 

p=0.001), glucose (r=0.352, p=0.002), LDL-C (r=0.412, 

p=0.001), and hs-CRP (r=0.425, p=0.001). TSH was not 

correlated with other cardiovascular risk factors including 

blood pressures, HDL-C, triglyceride, and total 

cholesterol (Table2).  

Table 2. Correlation between the serum TSH and 

cardiovascular risk factors 

 

 r P 

BMI (kg/m2) 0.371 0.001 

Glucose (mg/dl) 0.352 0.002 

Total cholesterol (mg/dl) 0.268 0.234 

Triglyceride (mg/dl) 0.109 0.844 

LDL-C (mg/dl) 0.412 0.001 

HDL-C (mg/dl) 0.291 0.064 

hs-CRP (mg/L) 0.425 0.001 
r presents the correlation coefficient 

Bold presents the significant p-value 

BMI: Body mass index, TSH: thyroid-stimulating hormone, LDL-C: 

low-density lipoprotein cholesterol, HDL-C: high-density lipoprotein 

cholesterol, hs-CRP: high sensitivity C-reactive protein. 

 

TSH was independently associated with the serum LDL-

C level. Logistic regression analysis of the serum TSH 

with variables are shown in Table3. 

Table 3. Logistic regression analyses of serum TSH level 

and the cardiovascular risk factors 
Risk factors OR (% 95 

CI) 
P 

Age (year) 1.03 (1.00-

1.04) 

0.137 

Gender (Female vs male) 1.10 (0.67-

1.74) 

0.714 

BMI (kg/m2) 0.72 (0.45-

1.23) 

0.248 

Glucose (mg/dl) 2.66 (0.62-

8.75) 

0.283 

Total cholesterol (mg/dl) 1.45 (0.85-

1.36) 

0.797 

LDL-C (mg/dl) 2.17 (1.26-

2.54) 

0.005 

hs-CRP (mg/L) 0.98 (0.82-

1.08) 

0.362 

BMI: Body mass index, TSH: thyroid-stimulating hormone, LDL-C: 

low-density lipoprotein cholester7-ol, hs-CRP: high sensitivity C-

reactive protein, OR: odds ratio, CI: confidence interval 

 

DISCUSSION 

In our study, patients with the mild form of subclinical 

hypothyroidism had greater BMI, higher levels of serum 

glucose, total cholesterol, LDL-C, and hs-CRP compared 

with controls, at baseline. After the 3 months of the 

thyroxine treatment, BMI decreased along with 

decreasing LDL-C, and hs-CRP concentrations in the 

subclinical hypothyroid patients. TSH was positively 

correlated with the BMI, glucose, LDL-C, and hs-CRP. 

TSH value was independently associated with LDL-C in 

the logistic regression analyses.  

Increased prevalance of dyslipidemia (2), hypertension 

(10), weight gain (11), metabolic syndrome (12), 

coronary artery disease (13), insulin resistance (14), 

endothelial dysfunction (15), increased carotid intima 

media thickness (16), and hypercoagulability and 

oxidative stress (17) are the possible causes of 

cardiovascular risk increase in patients with subclinical 
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hypothyroidism. In our study, elevated BMI, serum 

glucose, LDL-C, and total cholesterol levels were found 

in subclinical hypothyroid patients. After treatment with 

thyroxine, LDL-C decreased along with BMI, but total 

cholesterol did not change. Furthermore, triglyceride and 

HDL-C levels were not different between subclinical 

hypothyroid patients and controls, and did not change 

after treatment. Similarly, Yetmiş et al found a decrease 

in BMI, decreased glucose and LDL-C on the thyroxine 

treatment in patients with subclinical hypothyroidism (4). 

The increase in TSH level increases the weight gain 

(2,12). It was reported that elevation in TSH level is 

associated with an increase in BMI and occurrence of 

obesity (18).  

In our study, logistic regression analysis was showed that 

serum TSH was independently associated with the serum 

LDL-C (OR=2.17, 95 % CI [1.26-2.54], p=0.005); while 

TSH were not associated with other cardiovascular risk 

factors such as gender, age, glucose, BMI, total 

cholesterol, and hs-CRP. As serum TSH was 

independently associated with the LDL-C, TSH-related to 

cardiovascular risk factors caused by LDL-C 

associations. Thyroxine threapy affects lipid metabolism, 

and the lipid profiles deteriorates along with TSH levels 

(2). Several studies have reported that thyroxine 

treatment have improved lipid profiles in patients with 

subclinical hypothyroidism, which supports the findings 

of our study (3,19). In metaanalysis, subclinical 

hypothyroidism showed a decrease of 9 % in total 

cholesterol and 14 % in LDL-C after the thyroxine 

treatment, which decreased the risk of coronary artery 

disease (3). Subclinical hypothyroidism affects the serum 

lipid profiles, with the effect of reducing LDL receptor 

expression, reducing the concentration of hepatic lipase, 

reducing the concentration of cholesterol ester transfer 

protein and reducing the hydroxymethylglutaryl 

coenzyme A reductase (2). Since LDL cholesterol is 

closely associated with an increased risk of 

cardiovascular disease, atherosclerosis and stroke; the 

reduction in LDL-C results in a reduction in the incidence 

of coronary artery disease (19). 

It has been shown that thyroid hormone stimulates every 

stage of carbohydrate metabolism, increases the 

absorption of glucose from the gastrointestinal tract, 

increases the use of glucose by the cells, induces the 

brown adipose tissue; thus increases the insulin secretion 

(4,20). In our study, serum glucose levels were found to 

be increased in patients with subclinical hypothyroidism 

compared with controls. Glucose levels both are in 

normal range before and after thyroxine treatment. Since 

they are not in diabetic range it is difficult to say it is a 

positive cardiovascular risk factor which is corrected by 

the thyroxine therapy. In our study, blood pressures are in 

normal range before and after treatment, and did not 

differ compared to controls. Ye et al reported that 

increased systolic blood pressure was observed in patients 

with subclinical hypothyroidism, which imcompatible 

with our result (21). Elevated levels of systolic and 

diastolic blood pressure as well as serum cholesterol in 

women with subclinical hypothyroidism improved after 

thyroxine treatment (22). CRP is a marker of low-grade 

inflammation, and it suggests as a risk factor for 

cardiovascular disease (5). Previous study reported that 

patients with subclinical hypothyroidism were associated 

with an increase in CRP and fibrinogen (7). In another 

studies conducted with subclinical hypothyroidism, 

thyroxine treatment was reported not to decrease elevated 

CRP (5,23). TSH value was positively correlated with 

BMI, LDL-C, glucose, hs-CRP value in our study. 

Previous studies have found a positive correlation 

between serum TSH and total cholesterol and LDL-C 

levels, which consistent with our study (21,24). Because 

the increase in total cholesterol and LDL-C levels in 

subclinical hypothyroidism is correlated with an increase 

in TSH level to some extent, it may be determine the 

degree of thyroxine treatment response (3). 

This retrospective study with small sample size, which is 

limitation of our study. The duration of the thyroxine 

therapy is short to analyze the accurate effect of 

treatment.  

 

CONCLUSIONS 

In our study, the presence of high BMI, LDL-C, hs-CRP 

levels in subclinical hypothyroid patients may contribute 

to increased cardiovascular risk factors associated with 

subclinical hypothyroidism. In our study, adverse 

cardiometabolic risk factors associated with 

subclinicalhypothyroidism partiel improved with short 

term thyroxine treatment. Long-term studies are needed 

to demonstrate the effects of thyroxine use on 

cardiovasular risk in the treatment of the mild form of 

subclinical hypothyroidism. 
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