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ABSTRACT

The objective of the present study was to evaluate bone and cardiac abnor-
malities and symptoms and signs of thyroid hormone excess in women with
subclinical hyperthyroidism (SCH) aged < 65 years. Forty-eight women with
SCH were evaluated. The control group consisted of 48 euthyroid volunteers.
The mean symptom rating scale score was significantly higher in patients.
Cardiac involvement, both morphological and affecting systolic and diastolic
functions, was also observed in patients. Women with SCH showed a signifi-
cant increase in serum markers of bone formation and resorption. In addition,
bone mineral density (BMD) was lower in the femoral neck but not in the
lumbar spine in patients before menopause, whereas a lower BMD was ob-
served at both sites in postmenopausal patients. SCH is not completely as-
ymptomatic in women aged < 65 years, and is associated with heart
abnormalities and with increased bone turnover and reduced BMD even be-
fore menopause. (Arq Bras Endocrinol Metab 2008; 52/9:1448-1451)
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RESUMO

Anormalidades Osseas e Cardiacas do Hipertireoidismo Subclinico em Mulheres
com menos de 65 Anos.

O objetivo deste estudo foi avaliar as anormalidades 6sseas e cardiacas, sin-
tomas e sinais de excesso de hormonio tireoidiano em mulheres com hipertir-
eoidismo subclinico (HSC) e menos de 65 anos de idade. Quarenta e oito
mulheres com HSC foram avaliadas. O grupo-controle consistiu de 48 volun-
tarias eutireoidianas. A média do escore de sintomas foi significativamente
maior em pacientes que em controles. Comprometimento cardiaco, morfoldgi-
co e afetando as funcgdes sistolica e diastolica, também foi observado. Mul-
heres com HSC apresentaram significativo aumento dos marcadores séricos
de formacéo e reabsorgcao 6ssea. A densidade mineral éssea (DMO) foi menor
no colo de fémur, mas ndao em coluna lombar em mulheres antes da meno-
pausa; enquanto e em ambos os sitios nas mulheres pds-menopausadas. HSC
nao é inteiramente assintomatico em mulheres com menos de 65 anos, esta
associado a anormalidades cardiacas morfolégicas e funcionais, incremento
da remodelagao 6ssea, e menor DMO, mesmo antes da menopausa. (Arq Bras
Endocrinol Metab 2008; 52/9:1448-1451)

Descritores: Hipertireoidismo subclinico; Osso; Coracao

INTRODUCTION

ubclinical hyperthyroidism (SCH) is characterized by persistently reduced
TSH in the presence of normal T4 and T3, after excluding other causes of
low TSH (1). SCH is associated with a higher risk of progression to overt
hyperthyroidism, lower bone mineral density (BMD) in postmenopausal wo-
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men, cardiovascular abnormalities, and an increased
frequency of atrial fibrillation (1). These repercussions
have been well described for elderly individuals but the
data are less consistent for patients aged < 60-65 years,
even when TSH < 0.1 mIU/1 (1). The purpose of the
present study is to evaluate bone and cardiac abnorma-
lities and symptoms and signs of thyroid hormone ex-
cess in women with endogenous SCH aged < 65
years.

SUBJECTS AND METHODS

Patients

Forty-cight non-institutionalized women aged < 65 ye-
ars with SCH were evaluated. SCH was defined as the
presence of persistent TSH levels < 0.1 mIU/1 (two
consecutive measurements at an interval of 8 weeks)
and normal free T4 and total T3, after excluding preg-
nancy, pituitary disease, psychiatric disease and medica-
tions that could interfere with serum TSH. The
etiology of SCH was Graves’ disease in 15 patients, no-
dular thyroid disease in 30 and no cause was defined in
3. Non of the patients had previously overt hyper-
thyroidism or had received radioiodine or anti-thyroid
drugs in the past. Excluded were patients with heart
disease and arterial hypertension, patients treating oste-
oporosis and women using estrogen or corticosteroid.
The control group consisted of 48 volunteers matching
the patients in age, body mass index (BMI) and meno-
pausal status (Table 1). The control subjects were in
good general health, presented no clinical and /or bio-
chemical evidence of thyroid disease and were not
taking any medications. Patients and controls were
nonsmokers.

The study was approved by the Ethics Committee
of the institution and was not supported by research
funds.

To evaluate the occurrence of specific symptoms
and signs of thyroid hormone excess, patientsand con-
trol subjects were assessed using the Symptom Rating
Scale (SRS) (2). PTH, TSH, free T4 and total T3 were
determined by an immunochemiluminescence assay
with reference values of 12 to 65 pg/ml, 0.3 to 5
mlIU/1,9.63t023.17 pmol/land 1.16 to 3.39 pmol /I,
respectively. Serum carboxyterminal telopeptide (CTx)
was measured by an electrochemiluminescence assay
(reference: pre-menopause, 0.025 to 0.573 ng/ml and
postmenopause, 0.104 to 1.008 ng/ml). Bone-specific
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alkaline phosphatase (BSAP) was determined by captu-
re immunoassay (reference: women 25 to 55 years,
11.6 to 30.6 U/l and > 56 years, 14.8 to 43.4 U/1)
and 25(OH) vitamin D was measured by HPLC (refe-
rence value: 14 to 80 ng/ml). BMD was measured by
dual energy x-ray absorptiometry (DEXA) in the femo-
ral neck and lumbar spine (L1-L4). Doppler echocar-
diography was used to measure left ventricular (LV)
dimensions in the M-mode during end-systole and
end-diastole. LV mass was calculated using the stan-
dard equation and indexed for body surface area
(LVMi) (3). LV volumes and ejection fraction were cal-
culated from two-dimensional echocardiographic api-
cal view images during end-systole and end-diastole
using the modified Simpson’s rule biplane method.
The following parameters were measured and calcula-
ted by mitral flow velocimetry: maximal early diastolic
flow velocity (E), maximal late diastolic flow velocity
(A), and the E /A ratio. Isovolumic relaxation time was
obtained by simultaneous recording of aortic and mi-
tral flow by continuous-wave Doppler at a speed of 100
mm/s. The investigators were unaware of which group
the subject belonged to.

The two-tailed unpaired Student’s t test, Mann-
Whitney U test and linear regression were used for sta-
tistical analysis. P less than 0.05 was considered
significant. The calculations were performed using SPSS
for Windows.

RESULTS

Symptom Rating Scale (SRS) score was significantly hi-
gher in patients with endogenous SCH. Bone mineral
density (BMD) was lower in the femoral neck but not in
the lumbar spine in premenopause patients, whereas a
lower BMD was observed on both sites in postmeno-
pausal women with SCH. Increase in markers of bone
formation (BSAP) and resorption (CTx) were also ob-
served. LVMI, ejection fraction, E /A ratio and isovolu-
mic relaxation time were significantly different in patients
with SCH. These results are shown in Table 1. No signi-
ficant correlation was observed between the parameters
studied and TSH or thyroid hormone levels.

DISCUSSION)

The finding of a mean SRS score, which evaluates spe-
cific symptoms and signs of hyperthyroidism, signifi-
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Table 1. Characteristics of the study population.

Age (mean, years)
Postmenopausal (%)

BMI (mean, kg/m?)

TSH (mean, mlU/l)**

Free T4 (mean, pmol/l)*

Total T3 (mean, pmol/l)*

SRS (mean)**

LVMi (g/m?)*>

LV ejection fraction (mean, %)**
E/A ratio*

Isovolumic relaxation time (mean, ms)**

Calcium (mean, mg/dl)
Premenopausal
Postmenopausal

PTH (mean, pg/ml)
Premenopausal
Postmenopausal

25(OH) vitamin D (mean, ng/ml)
Premenopausal
Postmenopausal

Serum CTx (mean, ng/ml)
Premenopausal®
Postmenopausal*

BSAP (mean, U/I)
Premenopausal*
Postmenopausal**

Femoral neck BMD (mean, g/cm?)
Premenopausal®
Postmenopausal*™

Lumbar spine BMD (mean, g/cm?)
Premenopausal
Postmenopausal*

Patients (n = 48)

35-63 (52.9)
26 (54)
19-30.5 (27.2)
0.01-0.1 (0.064)

14.4-22.65 (18.7)

2.16-3.15 (2.65)
5-13 (9.0)
63-114 (90)
42-64 (54)
0.6-1.8 (1.23)
73-119 (98)

8.5-10 (9.05)
8.5-10 (9.15)

18-60 (38)
20-74 (45)

22-75 (44.4)
20-72 (40.1)

0.12-0.82 (0.43)
0.2-1.62 (1.1)

13.8-38.6 (23.8)
18.1-60.5 (45.4)

0.8-1.29 (1.04)
0.69-1.13 (0.89)

0.92-1.43 (1.17)
0.6-1.32 (0.97)

Controls (n = 48)
36-62 (53.1)
25 (52)
19.2-31 (27)
0.5-3.2 (1.45)
10.8-18 (15.4)
1.35-2.67 (2.03)
3-8 (4.2)
58-106 (76)
40-56 (46)
0.8-2.3(1.82)
68-102 (82)

8.5-10 (9.15)
8.5-10 (9.3)

17-63 (40)
18-67 (47)

21-76 (42.3)
19-75 (38.6)

0.056-0.41 (0.27)
0.096-0.98 (0.56)

10.2-24.5 (16.4)
13.4-40.3 (25.2)

0.92-1.34 (1.12)
0.82-1.22 (1.02)

0.93-1.44 (1.18)
0.73-1.49 (1.09)

SRS, symptom rating scale; LVMi, left ventricular mass index; E/A, maximal early diastolic flow velocity (E)/maximal late diastolic flow velocity (A); BMD, bone mineral
density; BSAR bone-specific alkaline phosphatase; CTx, carboxyterminal telopeptide. Values in the table are reported as range (minimum-maximum) (mean). p <

0.05; ** p<0.01.

cantly higher in patients with endogenous SCH (versus
cuthyroid subjects) demonstrates that this condition is
not necessarily asymptomatic, in agreement with pre-
vious studies (2,4), with the exception of one (5).
Cardiac involvement, both morphological and
affecting systolic and diastolic functions, was also ob-
served with the LVMI, ejection fraction, E /A ratio and
isovolumic relaxation time being significantly different
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in patients with SCH. Sgarbi e cols. (4) found a signifi-
cant increase in LVMi but the E/A ratio, isovolumic
relaxation time and ejection fraction were not signifi-
cantly different nor did they improve after the restora-
tion of euthyroidism in the series studied (4). In order,
the only echocardiographic feature detectable in pa-
tients with subclinical hyperthyroidism was an increa-
sed velocity of left ventricular relaxation (6). In contrast,
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Biondi e cols. (2) reported a clear difference between
patients with endogenous SCH and ecuthyroid sub-
jects for all cardiac parameters evaluated in the present
study.

A reduction of BMD in postmenopausal women
with SCH has been widely demonstrated (1). We also
observed a significant increase in markers of bone for-
mation (BSAP) and resorption (CTx) in premenopause
women with SCH. In addition, BMD was lower in the
femoral neck but not in the lumbar spine in these pa-
tients, whereas a lower BMD was observed at both sites
in postmenopausal women with SCH. Similar results
have been reported in other series of 60 women with
endogenous SCH (30 pre- and 30 postmenopausal
subjects) (7). In contrast, two studies showed that the
bone mineral density of the lumbar spine, femoral neck
and the midshaft of the radius were not significantly
decreased in premenopausal patients with endogenous
SCH and non increased bone turnover (8,9).

The results show that endogenous SCH (TSH <
0.1 mIU /1) is not completely asymptomatic in women
aged < 65 years, and is associated with morphological
and functional heart abnormalities and with increased
bone turnover and reduced BMD even before meno-
pause. These findings suggest that therapy should not
be restricted to postmenopausal women or women ol-
der than 60 years (1).

No potencial conflict of interest relevant to this article was re-
ported.
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