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Abstract: Objective. The aim of this study was to assess whether subclinical
hypothyroidism (SCH) is associated with dyslipidaemia and arterial hypertension.

Methods. At the Department of Endocrinology, Diabetes and Metabolic Disor-
ders, Skopje, R. Macedonia, we examined 24 consecutive patients with SCH and 13
healthy controls in a period of 6 months. SCH was defined as an elevated thyrotropin
(TSH) (> 4.2 mU/1) and normal free thyroxine (fT4) level (10.3-24.45 pmol/l). None of
the patients had been previously treated with thyroxine. In all participants we determi-
ned blood pressure, body mass index (BMI), TSH, fT4, antibodies to thyroid peroxidise
(TPOabs), total lipids (TL), total cholesterol (TH), high-density lipoprotein cholesterol
(HDL-C), low-density lipoprotein cholesterol (LDL-C), and triglycerides.

Results. Mean diastolic blood pressure increased in SCH patients vis-a-vis con-
trols (85 vs. 74 mmHg; p < 0.05). Mean values of TL, TH, HDL-C, LDL-C, triglyce-
rides, TC/HDL-C, and LDL-C/HDL-C were no different in patients with SCH compa-
red with controls. Individual analysis revealed that the percentages of patients with SCH
having arterial hypertension (29%), hypertriglyceridaemia (34.78%), elevated LDL-C
(41.66%), elevated TC/HDL-C (21.7%), and LDL-C/HDL-C (21.74%) ratios were hig-
her than the percentages in controls. No significant correlation between TSH and bio-
chemical parameters was detected.

Conclusion. Our study revealed that SCH patients have a greater prevalence of
dyslipidaemia and arterial hypertension, and, as well, a greater value of mean diastolic
pressure vs. control patients.
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Introduction

SCH, also called mild hypothyroidism, is a term used for a condition in
which there are small elevations in the thyroid-stimulating hormone, yet normal
circulating levels of thyroid hormones. This condition is more common in the
elderly and is found twice as often in women as in men [1]. In general, the pre-
valence of this condition in women ranges from 4% at age 20 to 17% at age 65
and in men from 2% at age 20 to 7% at age 65 [2, 3].

Thyroid hormones have significant effects on the synthesis, mobileza-
tion and metabolism of lipids [4].

Overt hypothyroidism is associated with significant increases in circu-
lating concentrations of TH and LDL-C [5], but it is uncertain whether SCH is
also associated with dyslipidaemia. Some case-control studies [6-9], but not
others, have reported an association between SCH and dyslipidaemia in subjects
with SCH compared with euthyroid controls. Two large cross-sectional studies
[10, 11] reported increased serum TH, LDL-C, and triglycerides in subjects with
SCH. By contrast several large cross-sectional studies found no significant dif-
ference in TH, LDL-C, and triglycerides between subjects with SCH and euthy-
roid subjects [12—-17].

Whereas overt hypothyroid patients in the fifth and sixth decades of life
have significantly higher diastolic blood pressure and arterial hypertension than
age-matched controls, an association between arterial hypertension and SCH
has not been reported [10, 18, 19].

Dyslipidaemia and arterial hypertension are risk factors for atheroscle-
rosis. The idea that overt hypothyroidism promotes atherosclerosis has been
generally accepted, but whether SCH is associated with increased risk of athe-
rosclerosis, is still a matter of debate [20-22].

The study aimed to assess SCH effects on blood pressure and lipids.

Patients and methods

The study was conducted from 01.09. 2008 to 28.02. 2009, at the
Department of Endocrinology, Diabetes and Metabolic Disorders in Skopje, R.
Macedonia. We prospectively included 24 consecutive patients (22 female, 2
male) with newly diagnosed SCH, defined by normal FT4 (10.3-24.45 pmol/l)
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and elevated TSH (> 4.2 mU/1) levels. Their mean age was 45.37 + 16.31 years
and mean BMI was 27.67 % 5.69 kg/m’.

Thirteen (12 female, 1 male) healthy, euthyroid subjects were included
in the study as a control group. Their mean age was 47.85 £ 15.78 years and
mean BMI was 27.04 + 4.46 kg/m’. No patients had a previous history of
thyroid disease or took any medication related to thyroid disease or lipid meta-
bolism. Patients with diabetes mellitus, liver or renal disease, chronic pancrea-
titis, primary hyperlipidaemia, ovulatory dysfunction and infertility were exclu-
ded from the study. All patients gave informed consent to participate in the study.

Participants had a physical examination and laboratory analyses. Out-
come measures were TSH, fT4, TPOabs, fasting TL, TH, HDL-C, LDL-C, tri-
glycerides, blood pressure, and BMI.

Blood samples were drawn at 08:00am after a 14-hour fast. The blood
samples for lipoproteins were analysed using Cobas Integra 700, according to
standard methods. TH and triglycerides were determined by full enzymatic
methods (TH-CHOD-POD-PAP and triglycerides-GPO; Cobas Integra 700,
Hoffmann-La Roche, Basel, Switzerland). HDL-C was measured by the poly-
anion precipitation method, while LDL-C was calculated using the Friedewald
formula. LDL-C were fractioned using ultracentrifugation in cases of triglyce-
rides exceeding 4mmol/l. Serum TSH and free T4 concentrations were measu-
red using an Immulite 2000 chemiluminescent analyser (Siemens Medical
Solutions Diagnostics, Los Angeles, CA, USA). The sensitivity of the assays
were 0.004 plU/ml and 0.3 ng/dl, respectively. TPOabs was determined by
immunometric assay obtained from Diagnostic Products Corporation (Los
Angeles, CA). Blood pressure was measured twice in a supine position. In a
case of hypertension (> 145/90 mmHg) the measurement was repeated after five
minutes. The participants were weighed wearing clothes but without shoes in
the morning with an electronic scale. Height was measured to the nearest 1 cm
with a stadiometer.

Statistical analysis

Statistical analysis was performed using the Statistics for Windows
programme, version 5.0. Comparison of the groups was examined using Stu-
dent’s t test. To determine the relationship between TSH and blood pressure,
TL, TH, HDL-C, LDL-C, and triglycerides, Spearman’s non-parametric correla-
tion test was used. Spearman rank correlation was also used to determine the
relationship between blood pressure and lipid profiles in patients with SCH. P
values < 0.05 were considered statistically significant.

Ipunosn, Opg. 6uon. Men. Hayku, XXX/2 (2009), 93-102
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Results

The results of the thyroid function tests and the personal characteristics
of the two groups are shown in table 1. Eight females in the patients group and
three females in the control group were in the post-menopausal period. Smoking
habits were comparable in the groups. None of these females had hormone
replacement therapy at the moment or in the previous couple of years.

Table 1 — Tabena 1
Hormonal and personal characteristics of patients with SCH and normal controls

Xopmonannu u auunu Kapaxkilepuciluky Ha dayueHilduiiie
co CKX u xonitionnaitia 2pyiia

Subclinical
Variables hypothyroidism %I?itrlo;)s ?—f\;lig P-value
(n=24)
Sex M : F 2:22 1:12 0.07 0.94(NS)
Age (years) 4537 +£16.31 47.85+15.78 0.45 0.66(NS)
BMI (kg/m?) 27.67+5.69 27.04 + 4.46 0.51 0.61(NS)
fT4 pmol/l 14.24 £3.38 16,21 £2.04 1.91 0.06(NS)
TSH mU/L 8.86 £4.28 1,53+0.8 6.13 <0.0001

Results are mean + SD; df — degree of freedom; NS — non significant
Pesynrarure ce npocek = CJI; I — crenenn Ha cnobona; HC — Hema curaudukanTHOCT

The groups were similar with respect to sex, age and BMI (NS in all
cases). the patients had a statistically higher TSH levels than the control group
(p <0.0001). Positive tests to TPOabs (> 34 iU/ml) were detected in 66.6% of
patients and in 7.6% of controls. Patients with SCH had statistically significant
higher diastolic blood pressure than the euthyroid, control group (85.24 + 14.44
vs. 74.17 £ 14.89 mmHg); (p = 0.04). Serum mean levels of TL (8.46 £ 2.15
g/l), triglycerides (1.45 £ 0.74 mmol/l), TH (5.32 + 1.35 mmol/l), HDL -C (1.32
+ 0.29 mmol/l), and LDL -C (3.29 + 1.2 mmol/l) were not significantly different
from the values in the controls (7.78 £ 1.25 g/l, 1.45 £ 0.44, 547+ 1.01, 1.33 +
0.46, and 3.18 + 1.02, respectively) (NS in all cases).

The percentages of patients and controls with elevated blood pressure
and abnormal lipid profiles are given in Table 2. The percentage of patients
having borderline elevated triglycerides (= 2mmol/l), LDL-C (= 3.7 mmol/l),
TH/HDL-C (> 5. 51) and LDL-C/HDL-C ratios (> 3.46) was significantly hig-
her than in the controls (p < 0.05). Hypercholesterolaemia was detected in simi-
lar percentages in patients and controls.

Contributions, Sec. Biol. Med. Sci., XXX/2 (2009), 93-102
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Table 2 — Tabena 2

Individual percentage analysis of lipid and blood pressure values of patients with SCH
and normal controls
Hnousudyantu UpoyeHityanHu anaiusu Ha IMHUOHUOT Upohun u KpEHUOTL UpUItiuCOK
kaj CKX u xonitiponnaitia 2pyiia

Variables Subclinical hypothyroidism Controls
Total lipids (> 10g/1) 36.84% 12.5%
Triglycerides (> 2mmol/l) 34.78% 7.7%
Total cholesterol (> 5.2mmol/l) 47.82% 46.15%
LDL-C (= 3.7mmol/l) 41.66% 25%
Total cholesterol/HDL-C (> 5.51) 21.74% 7.7%
LDL-C/HDL-C (> 3.46) 21.7% 0%
A. Hypertension > 140/90mmHg 29% 15.3%

A significant positive correlation was observed between blood pressure
and TH. Serum triglyceride levels were positively correlated with TH and nega-
tively correlated with HDL-C (Table 3). In patients with SCH, no significant
correlations were observed between TSH and TH, TL, triglycerides, LDL-C,
HDL-C and blood pressure.

Table 3 — TaGena 3

Spearman correlation coefficient between blood pressure
and lipid profiles in patients with SCH
Koepuyueniu na Ciiepmanosa panz kopenayuja ilomery KpgHUOUL UpUuitiucox
u auiluoHuol tpoghun xkaj uctuitianuyuitie co CKX

Systolic blood Diastolic blood . .
P Triglycerides
arameter pressure pressure
R p R p R P
Total 0.48 0.01 0.36 0.04 0.57 0.003
cholesterol
LDL-C 0.38 0.06 0.24 0.25 0.35 0.09
HDL-C 0.07 0.75 -0.01 0.97 -0.58 0.003
Triglycerides 0.29 0.16 0.38 0.06 1.00 0.01
Discussion

In the present study we have demonstrated non-significant differences
between lipid profiles in patients with SCH and values observed in age-matched

Ipunosn, Opg. 6uon. Men. Hayku, XXX/2 (2009), 93-102
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euthyroid controls. However, a significant percentage of these patients had arte-
rial hypertension, hypertrigliceridaemia, elevated LDL-C, elevated TH/HDL-C
ratio, and elevated LDL-C/HDL-C ratio as compared with the control group.

Also, we have demonstrated that patients with SCH have significantly
higher diastolic blood pressure than the control group. We found that appro-
ximately 29% of SCH patients had diastolic hypertension compared with 15.3%
in the euthyroid, control group. Luboshitzky et al. [9] have shown that women
with SCH have a mean diastolic blood pressure higher than control group. This
corresponds with our findings. Several studies have reported impaired left ven-
tricular diastolic and systolic myocardial functions in subclinical hypothyroi-
disms which reverted to normal during L-thyroxine replacement therapy [23—
25]. Exposure of aortic endothelial and vascular smooth muscle cells to triio-
dothyronine (T3) resulted in cellular relaxation. Two binding sites specific for
T3 were identified. When cells were exposed to T3, no effect on phosphory-
lation or nitric oxide production were observed, suggesting that T3 acted di-
rectly on the vascular smooth muscle cells to cause vascular relaxation [26].
These data provide our results with a greater physiologic impact and rationale
for replacement therapy.

Results of serum lipid concentrations in SCH revealed conflicting data.
TH and HDL-C were elevated in several reports, but were not different from
those in the controls in most studies [7, 27]. Lower serum HDL-C levels were
reported in few studies and were not different from the euthyroid controls in
most other studies [7, 28]. Since LDL-C is atherogenic while HDL-C is protec-
tive, elevated TH/HDL and LDL/HDL ratios have been used as indexes of
increased risk for atherosclerosis. In our study we found that the percentages of
patients with atherogenic lipid profiles (TH/HDL-C and LDL-C/HDL-C) were
higher than in the controls.

Maas et al. [29] have demonstrated the effect of LDL-C on increased
atherogenesis in SCH. SCH-related mechanisms, including lipid alteration, have
not been exactly established. The cause of these alterations may be increased
cholesterol synthesis and decreased activity of hepatic and lipoprotein lipases in
thyroid failure [30]. Additionally, decreased cholesterol excretion, a reduced
number of LDL receptors on the liver cell surface and decreased plasma LDL
receptors are possible mechanisms leading to lipid abnormalities in hypothy-
roidism [31].

There is a growing body of evidence indicating that elevated triglyce-
ride levels are an independent risk factor for atherosclerosis [32]. Hypertriglyce-
ridaemic patients often develop a lipoprotein profile characterized by elevated
triglycerides and LDL-C and low HDL-C [33, 34]. It is estimated that the aggre-
gated risk associated with triglycerides greater than 2.28nmol/L and a TH/
HDL-C ratio greater than 5.0 contributes 25% of the cardiovascular events [35].

Contributions, Sec. Biol. Med. Sci., XXX/2 (2009), 93-102
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Although TSH has been suggested as the major factor in the rela-
tionship between lipid abnormalities and SCH, we did not observe any corre-
lations between lipid profiles and blood pressure on the one hand and TSH le-
vels in patients with SCH on the other [20]. The only explanation is probably
the small sample of participants.

Conclusion

Our study revealed that SCH patients do have a greater prevalence of
dyslipidaemia and arterial hypertension, and, as well, a greater value of mean
diastolic pressure vs. control patients. This may increase the risk of accelerated
atherosclerosis and premature artery disease in some patients that should be
investigated in larger longitudinal studies.
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Pesume

JUCIMIINIEMHNJA U XUTTEPTEH3UJA KAJ BOJIHA
CO CYBK/IMHUYKU XUIIOTUPOUIN3AM

Benxocka Hakopa B.,' Kperescka B.,' Bomescku M.,
Numutposeku Y.,' Cepadumockn B

'Knunuxa 3a EeHOOKPUHONIOZUja U OONeCiliu Ha MeHlabONUIMOI,
Meouyuncku gakyniteit, Croiije, P. Makedonuja
Knunuxa 3a kapouosackynapnu 3a601ysarsd,
Meouyuncku gakynitieiti, Croiije, P. Makedonuja
*Kwunuka 3a actiipoeniiiepoxelaitlonoz uja,
Meouyuncku gakynitieiti, Croiije, P. Makedonuja
*Maxedoncra akademuja na naykuitie u ymeisinocitiuitie, Ckoiije, P. Maxedonuja

Ilen: Jla otkpueme namu CyOKIMHMYKHOT XMIOTHPOMIM3aM € acOLUPaH CO
JTUCTHUITHICMIja ¥ XUIICPTCH3H]a.

Mattiepujanu u meitioou: CpoBe1OBME IIPOCIEKTHBHA, KOHTPOJIUPaHa CTyAUja Ha
Knunaukara 3a enpokpuHonoruja — Ckomje, Bo mepuon oa 6 meceuu. Bo cryaujata
yuecTByBaa 24 xoHcekyTHBHH J1na co CKX u 13 31paBu, eyTupouHU uIa, KAKO KOH-
tposiHa rpyna. CKX Gemie neduHupan Kako 3rojeMeHO HMBO Ha THPEOCTUMYJIHUPAYKH
xopmoH (TSH) (> 4,2 mU/l) u HOpMasiHO HUBO Ha cnoboxaeH Tupokcud (fT4) (10,3—
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24,45 pmol/l). Huty enen ox ydecHULIUTE, PETXOAHO HE Oellle JeKyBaH CO TUPOKCHH.
Ha cure yuyecHunm um ce u3Mepu KpBeH nputucok, BMI (MHIgekc Ha TenecHa Mmaca),
TSH, T4, anTHTENa NPOTUB TUPOHUIHATA ITEPOKCH/IA3a, BKYIIHH JIUIIUIN, BKYIIEH X0JIeC-
tepos, HDL, LDL xonectepos u TpUIIIHLEPUIH.

Pesynitiaitiu: TIpoCEYHHOT AMjACTONICH KPBEH MPUTHUCOK OEIIe 3rojieMeH Kaj
MalUEHTUTE CO CyOKITMHUYKU XUIIOTHPOU3aM HACIIPOTH KOHTOJIHATA rpyma (85 Hacnpo-
™1 74 mmHg; p < 0,05). IIpoceynnte BpeqHOCTH Ha BKYITHUTE JIMIUAN, TPUTTUILCPUAH,
BKyneH xonecrepoi, HDL xonecrepon u LDL xonecTepon He ce pa3iMKyBaaT Kaj ma-
muenture co CKX Bo cnopenba co KoHTpoiHarta rpyna. VMHIMBHAyallHUTE aHAINA3U
OTKpHWja Jeka mporneHToT Ha manueHTuTe co CKX xom mmaar xumeprensuja (29%),
xuneprpuriuuepuaemuja (34,78%), sronemen LDL xonecrepon (41,66%), BKyneH xo-
nectepos/HDL (21,74%) u LDL/HDL oxHoc (21,7%) ce IOBHCOKH BO OJJHOC Ha HCTHOT
MIPOILICHT Kaj KOHTpoJHaTta rpyna. He Oemre yTBpiaeHa curHUHKaHTHA KOpelanuja mo-
mery TSH u ucnuryBanuTte napameTpu.

3aknyuox: Hamara cTynuja oTKpH Jeka manueHture co CX mMMaar moroiema
TpeBaJIeHIla Ha JUCIMITUIEMIja U XUIIEPTEH3H]ja, KaKO M TOBUCOK IIPOCEYEH JIjacTOJIeH
KpBEH IPUTUCOK BO CIIOpenda co KOHTPOIHATA IpyIIa.

Knyuynu 300poBHu: CyOKIMHUYKU XMIOTHPOMIM3AM, NUCIUIUAEMUja, XUNEPTEH3H)ja,
aTepoCKIepo3a, PU3UK (GaKkTopu.
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