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Abstract

Objectives: Aging is associated with an increased incidence of thyroid function abnormalities. Thyroid hormones have been shown to affect vascular
hemodynamics and arterial stiffness. Arterial stiffness appears to be an essential risk factor for cardiovascular disease. The long-term effect of
hypothyroidism on the development of the peripheral arterial disease is not well understood. Pulse wave velocity (PWV) is a simple, non-invasive
marker of atherosclerosis that measures arterial stiffness. Ankle brachial index (ABI) is a non-invasive technique commonly used to detect peripheral
vascular diseases. A limited number of studies evaluated hypothyroidism as a risk factor for both peripheral arterial disease and arterial stiffness in
the old aged. We aimed to investigate this relationship in older patients and then compared with their younger counterparts.

Materials and Methods: A total of 22 patients >65 years of age and 23 younger patients with hypothyroidism and 23 gender-matched, and body
mass index-matched old aged individuals with euthyroidism as controls were enrolled in this study. Old aged patients with hypothyroidism were
defined as group |, old aged individuals with euthyroidism were defined as group Il, and younger patients with hypothyroidism were defined as
group Ill. PWV was measured between the carotid and femoral arteries. ABl was measured by a handheld Doppler.

Results: PWV was similar (0.36) in older groups (groups | and Il) and was lower (p < 0.001) in group Ill. ABI measurements (left and right) were
similar in all groups (p > 0.05). More than half of the patients with hypothyroidism had subclinical hypothyroidism, and this condition was similar
in all groups (p = 0.26). We also compared patients with hypothyroidism (group | plus Ill) with older controls with euthyroidism (group I1). Median
age was higher in group Il than that in group I plus Il (p < 0.001). PWV was higher in group Il than that in group I plus Il (p < 0.001). Hypertension
was more common in group Il than in group | plus Ill (p < 0.001).

Conclusion: We did not find a relationship between hypothyroidism and atherosclerosis in old aged. PWV and hypertension were higher in older
patients with hypothyroidism than in younger. Aging and hypertension increased PWV. Studies with larger series are needed to increase the
reliability of these results.
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Amac: Yaslanma, tiroid fonksiyon bozuklugu sikhginin artmasi ile iliskilidir. Tiroid hormonlarinin vaskiiler hemodinamigi ve arter sertligini
etkiledigi gosterilmistir. Arteriyel sertlik, kardiyovaskiiler hastaliklar icin énemli bir risk faktorii olarak goriinmektedir. Hipotiroidizmin periferik
arter hastaliginin gelisimi tizerindeki uzun vadeli etkisi iyi anlasilmamistir. Nabiz dalga hizi (NDH), arteriyel sertligi 6lcen basit, invazif olmayan bir
ateroskleroz belirtecidir. Ayak bilegi-brakiyal indeks (ABI) periferik vaskiiler hastaliklari tespit etmek icin yaygin olarak kullanilan invaziv olmayan bir
tekniktir. Siirh sayida calisma yashlarda hipotiroidizmi periferik arter hastaligi ve arter sertligi agisindan bir risk faktérii olarak degerlendirmistir. Bu
calismada yasli hastalarda bu iliskiyi arastirmayi ve daha sonra genc kontrollerle karsilastirmayr amacladik.

Gerec ve Yontem: Kirk Calismaya hipotiroidis olan 65 yas Ustli 22 hasta, 65 yas alti 23 hasta ile cinsiyeti ve viicut kitle indeksi ¢calisma grubuyla
benzer 65 yas lstii 23 otiroidik katilimer alindi.yaslari 65, yaslari 23, hipotiroidizmi olan 23 gen¢ Hipotiroidizmi olan yasli hastalar grup |, 6tiroidisi
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olan yashlar grup Il, hipotiroidizmi olan genc hastalar grup Il olarak tanimlandi. Karotis ve femoral arterler arasinda PWV 6l¢lldi. ABI el tipi bir
Doppler ile dl¢ctilmustir.

Bulgular: LDL diizeyleri hipotiroidizmli hastalarda daha yliksek saptandi. Nabiz dalga hizi degerleri arasinda yash kontrol ve yash hasta grubunda
anlamh fark saptanmadi. En disiik nabiz dalga hizlari gen¢ hasta grubunda izlendi. Yash gruplarla gen¢ hasta grubu arasindaki fark anlamhydi
(p=0,001). ABI Glctimleri arasinda gruplar arasinda anlaml fark saptanmadi (p>0,05). Gruplarin ABI degerleri periferik arter hastaligi icin tanisal
olmayan sinirlardaydi (>0,9).

Sonug: Yasl hipotiroidizmli hastalarda santral ve periferik ateroskleroz artisi izlenmedi.Bu konuda daha fazla sayida kapsamli ¢alismalara ihtiyac

vardir.

Anahtar Kelimeler: Hipotiroidizm, Periferik Arter Hastaligi, PWV, ABI, Arteriyel Katilik, ileri Yas

Introduction

Aging is associated with an increased incidence of thyroid
function abnormalities. (1) An increased prevalence of overt
hypothyroidism (OH) and subclinical hypothyroidism (SH) has
been consistently reported with frequencies ranging from 0.5%
to 5% for OH and from 5% to 20% for SH in women aged
between 60 and 65 years. (1,2) Older women are more likely to
have thyroid dysfunction when compared with men (3).

Thyroid hormone has significant effects on both the heart
and blood vessels. Thyroid hormones have been shown to
affect vascular hemodynamics and arterial stiffness (4,5). In
patients with OH, systemic vascular resistance is increased, and
hypertension is approximately three times more common than
in those who are euthyroid (6).

Arterial stiffness appears to be an essential risk factor for
cardiovascular disease, and changes in arterial wall elasticity
may occur during the early stages of atherosclerosis or even
earlier. Pulse wave velocity (PWV) is a simple, noninvasive marker
of atherosclerosis that measures arterial stiffness to serve as
an indicator of the future outcome of atherosclerotic vascular
disease (7). Of note, both the American Heart Association
scientific statement and European expert consensus have
recommended PWV as the gold standard for arterial stiffness
with consideration to its high accuracy and applicability (8).
Increased PWV is closely associated with increased cardiovascular
events (9,10).

The long-term effect of hypothyroidism on the development
of the peripheral arterial disease is not well understood.
Conflicting and inadequate evidence exists in the literature,
and further studies are needed to clarify this association. The
ankle-brachial index (ABI) test is a noninvasive technique that is
commonly used to detect peripheral vascular diseases.

In the following study, we test the hypothesis that
hypothyroidism is associated with lower extremity arterial
disease and arterial stiffness. A limited number of studies
evaluated hypothyroidism as a risk factor for both peripheral
arterial disease and arterial stiffness in the old age group. We
aimed to investigate this relationship in old aged patients and
then compared them with their younger counterparts.
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Materials and Methods

This prospective study was conducted in the departments
of geriatric medicine and endocrinology of a university
hospital. Patients with hypothyroidism admitted to the clinic
of geriatric medicine and endocrinology during a 6-month-
period were enrolled. A total of 22 patients >65 years old
patients and 23 younger patients with hypothyroidism, and 23
gender-matched, and body mass index (BMI)-matched old aged
euthyroid individuals as controls were enrolled in this study.
Old aged individuals of the control group were recruited from
volunteering hospital staffs’ relatives and visitors. Old aged
patients with hypothyroidism were defined as group |, old aged
individuals with euthyroidism were defined as group I, and
younger patients with hypothyroidism were defined as group IIl.

The control euthyroid older group consisted of patients with
thyrotropin (TSH) levels of 0.5-5.0 plU/ml. The hypothyroidism
group consisted of patients with subclinical and clinical
hypothyroidism. Subclinical hypothyroidism was diagnosed
when TSH was 5.1-20 plU/ml with normal free thyroxine (FT4)
and free triiodothyronine (FT3) levels (FT4; 0.9-1.7 ng/dL, FT3;
1.8-4.6 pg/mL). Clinical hypothyroidism was diagnosed when
TSH was higher than 5.1 plU/ml with low FT4 or FT3 level. Serum
concentrations of FT4, FT3, and TSH were measured with the
chemiluminescent immunometric assay.

Patients were excluded if they had diabetes mellitus;
Stage 2 hypertension according to JNC 7; cerebral, coronary,
and peripheral artery disease; and renal dysfunction (serum
creatinine >2.0 mg/dL). The present study was approved by
the Institutional Review Board of a University Medical School,
and all subjects provided informed consent before entering the
study.

Data of each patient and control subjects, including age,
gender, and blood pressure, were recorded. Anthropometric
variables, including BMI, waist circumference, hip circumference,
and waist-to-hip ratio (WHR), were recorded correctly.

A venous blood sample was drawn from each patient and
control group participants to evaluate TSH, FT4, FT3, high-
density lipoprotein (HDL), low-density lipoprotein (LDL), and
triglyceride (TG) levels after overnight fasting. PWV and ABI
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measurements were performed as determinants of vascular
function.

Smoking status, history of hypertension, and use of
antihypertensive and anti-dyslipidemic medications were asked
and recorded.

This study is ethically approved by Local Ethics Committee
with number 15973.

Measurement of arterial stiffness (PWV)

Central arterial stiffness was assessed using carotid-femoral
pulse wave analysis. Examinations were conducted between 9
a.m. and 1 p.m. after a minimum of 5 minutes rest in a quiet
room. The study subjects had abstained from smoking and
intake of tea, coffee, or other caffeinated beverages for at least
three hours before the start of examinations. At least two hours
elapsed between breakfast and the examinations.

Femoral and carotid artery waveforms were consecutively
obtained using the SphygmoCor apparatus and customized
software. Continuous pulse pressure wave signals were recorded
with a tonometer positioned at both the base of the right
common carotid artery and over the femoral artery (Millar
arterial pressure tonometer, SphygmoCor machine; PWV; PWV
Inc., Westmead, Sydney, NSW, Australia). Distances from the
carotid sampling sites to the manubrium sternum and from
manubrium sternum to femoral artery were measured. The mean
transit time (t) between the peaks of simultaneously recorded
waves was determined from 10 consecutive cardiac cycles. PWV
was calculated from a distance between measurement points
and the measured time delay as follows: PWV=D/t (D, distance
in meters; t, time in seconds). Four measurements were recorded
for each subject. A measurement was excluded if the pressure
contour was of poor quality or a 15% difference in heart rate
was found between the carotid and femoral measurements.
The average of the acceptable measurements was recorded as
a subject's PWV. This methodology was previously described
and validated. (11) All measurements were obtained by a single
experienced technician.

Measurement of peripheral arterial disease (ABI)

As stated previously, all ABlI measurements were performed
by the same experienced technician who underwent specific
training. The technique described by Grenon et al. was used for
the ABI test. (12) The measurement was performed while the
patient was lying in supine position. Two metal plates of 80 x
15 cm were placed at the head of the stretcher at an angle of
30° to ensure arm comfort. For systolic pressure measurement,
four new fully calibrated aneroid sphygmomanometers with
Velcro cuffs were used (ERKA, D-83646, Germany). Cuff width
was 12 cm, and cuff length was 29-40 cm. All four extremities
of the patient were wrapped with cuffs at the same time, and
during this process, the participants were allowed to rest for

at least 5 min. Both brachial pulses in the upper extremities
and the tibialis anterior and tibialis posterior pulses in the lower
extremities were recorded. Measurements were obtained using
a handheld 8 MHz Doppler instrument (Hadeco Echo Sounder
ES-101EX, Japan). The first blood flow sound heard as the cuff
was deflated was recorded. In the case of weak sounds, an
earphone was used. The readings were started from the right
arm, followed by the right ankle, left ankle, and left arm. The
cycle was repeated to allow two values to be recorded for each
vessel, and the mean of the two measurements was considered
as the final result for the particular vessel.

ABI was calculated based on the Trans-Atlantic Inter-Society
Consensus Document on Management of Peripheral Arterial
Disease Il (TASC-II) guidelines (13). First, right and left ABI values
were separately calculated by dividing the highest systolic blood
pressures measured in each limb (a. tibialis posterior or a. tibialis
anterior) to the highest systolic blood pressure measured in the
right or left brachial artery. The lowest of the right and left ABI
values recorded were considered as the final ABI value of the
tested individual.

Statistical Analysis

Statistical analysis was performed using IBM Statistical
Package for Social Sciences for Windows v25.0. (IBM Corp.,
Armonk, NY). The normality of the variable distributions was
assessed using the Shapiro-Wilk test. Continuous data are
given as means-standard deviations or medians (minimum-
maximum). The means of groups were compared using a one-
way analysis of variance with a post hoc Tukey HSD test or the
Kruskal-Wallis test according to the distribution of the data.
Categorical variables were compared using the chi-square or
Fisher's exact test. A value of p<0.05 was considered statistically
significant.

All demographic characteristics of patients are presented in
Table 1. There was no statistically significant difference between
the groups regarding gender (M:F ratio), BMI, WHR, and HDL
level (p>0.05). The mean age was 71.4+8.02 years in the first
group and 73.6+5.4 years in the second group. Ages were similar
in these two groups (p=0.1). The median triglyceride level was
similar in group | and group Il (p=0.35) and was higher than the
level in group Ill (p=0.01) (Table 1).

More than half of the patients with hypothyroidism had
SH, and this condition was similar in groups (p=0.26) (Table 2).
The mean age in the third group was 48.5+7.2 years and was
significantly low (p<0.001). A subgroup analysis of data in old
aged patients (groups | and I1) is shown in Table 3a.
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A subgroup analysis of data in patients with hypothyroidism
(group land group I1l) isshown in Table 3b. The mean LDL level was
similar in groups | and Ill (p=0.78) whereas it was lower in group
[l than in group | (p=0.008). The TSH level was similar (p=0.3) in
younger and older patients with hypothyroidism, whereas it was
higher (p<0.001) than that in old aged individuals of the control
group. Hypertension was more common in older groups (groups
[ 'and I1) than group Il (p<0.001) and was similar in groups | and
[l (p=0.06). PWV was similar (0.36) in older groups (groups | and
) and was lower (p<0.001) in group Ill. ABI measurements (left
and right) were similar in all groups (p>0.05). Also, smoking was
similar in all groups (p=0.06). Patients who used only statin, or
only ACE/ARB, or only CCB were similar in all groups (p=0.5).
Patients who were treated with combination therapy with ACE/
ARB and CCB, or ACE/ARB and statins, or ACE/ARB plus CCB
and a statin were similar in all groups (p=0.5). Treatment with
combination or single antihypertensive and antihyperlipidemic
drug therapy was similar between groups.

We also compared hypothyroid patients (group | plus 1)

Table 1: Demographic and measurement data of patients

with euthyroid older controls (group II) (Table 4). Age was higher
in group Il than group | plus Ill (p<0.001). PWV was higher in
group Il than group | plus lll (p<0.001). Hypertension disease
was more common in group |l than group | plus Ill (p<0.001).
ABI (right and left), TG, LDL, HDL, BMI, WHR, smoking status
were similar in patients with hypothyroidism and older controls
with euthyroidism (p>0.05).

We investigated PWV and ABI in old patients with
hypothyroidism, younger patients with hypothyroidism, and old

Table 2: Classification of hypothyroid state of patients

Group | (n=22)  Group Il p
(n=23)
SH (TSH 5-10 plU/mL) 13(59.1%) 16 (69.6%)
SH (TSH 10-20 plU/mL) 1 (4.5%) 3 (13%) 0:26
OH 8 (36.4%) 4 (17.4%)

OH: Overt hypothyroidism, SH: Subclinical hypothyroidism

Group | (n=22)

Group Il (n=23)

Group Il (n=23) p

Female/Male 17/5 (77.3%)
Age (years) 71.4+8.02
PWV (m/s) 11.23+3.35
Triglyceride (mg/dL) 164.5(71-289)
LDL (mg/dL) 163.15+58.2
HDL (mg/dL) 49.4+13.2
TSH (ulU/mL) 8.57 (5.2-100)
FT4 (ng/dL) 7.243.3

ABI (Right) (Mean) 1.05+0.22
ABI (Left) (Mean) 1.05+0.24
SBP (mmHg) 130 (60-160)
DBP (mmHg) 80 (40-100)
BMI (kg/m?) 31.1+6.4
WHR 0.97+0.06
Comorbidities

Hypertension 50%
Smoking 23.8%
Medication

Only Statin 2

Only ARB/ACE inhibitor 7

Only CCB 0

ARB/ACE inhibitor + CCB 2

ARB/ACE inhibitor + Statin 2

ARB/ACE inhibitor + CCB + Statin 0

14/9 (60.9%) 19/4 (82.6%) 0.22
73.6+5.4 48.5+7.2 <0.001
12.142.7 7.6+1.6 <0.001
120 (32-380) 83 (46-357) 0.01
121.8429.5 134+44.2 0.01
48.4+11.7 50.8+14.9 0.85
1.35 (0.48-2.8) 8.33 (5.2-100) 0.001
10.741.7 8.3+3.03 0.051
1.09+0.13 1.06+0.11 0.74
1.1240.10 1.11£0.10 0.25
130 (120-160) 120 (110-150) 0.11
80 (70-100) 80 (60-100) 0.42
28.445 28.4+6 0.24
0.92+0.07 0.92+0.06 0.07
78.3% 8.7% <0.001
10.5% 42.9% 0.06

3 1

8 0

2 0 0.5

4 0

1 1

2 0

PWV, pulse wave velocity, LDL: Low-density lipoprotein, HDL: High-density lipoprotein, TSH: Thyroid stimulating hormone, FT4: Free thyroxin, ABI: Ankle-brachial index, SBP: Systolic
blood pressure, DBP: Diastolic blood pressure, BMI: Body mass index, WHR: Waist-hip ratio, ACE: Angiotensin converting enzyme, ARB: Angiotensin receptor blocker, CCB: Calcium

channel blocker
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aged controls. Our first significant finding is that there was no
difference in PWV and ABI when comparing old aged patients
with hypothyroidism with old aged controls. Our second
significant finding is that PWV was higher in older patients with
hypothyroidism than in younger patients with hypothyroidism,

whereas ABI was similar in these groups.

Table 3a: Subgroup analysis of data in old aged patients

Group | (n=22) Group Il p
(n=23)
Age (years) 71.4+8.02 73.6+5.4 0.10

Triglyceride (mg/dL) ~ 164.5(71-289) 120 (32-380)  0.35

LDL (mg/dL) 163.15+58.18 121.8+29.5 0.008
TSH (ulU/ml) 8.57 (5.2-100) 1.35(0.48-2.8) <0.001
PWV (m/s) 11.243.3 12.1+£2.7 0.36
Hypertension 50% 78.3% 0.06

LDL: Low density lipoprotein, TSH: Thyroid stimulating hormone, PWV: Pulse wave
velocity

Table 3b: Subgroup analysis of data in hypothyroid patients

Group | Group Il p

(n=22) (n=23)
Age (years) 71.4+8.02 48.5+7.2 <0.001
Triglyceride(mg/dL) 164.5(71-289) 83 (46-357) 0.004
LDL (mg/dL) 163.15+58.2 134+44.2 0.78
TSH (uIU/mL) 8.57 (5.2-100) 8.33 (5.2-100) 0.3
PWV(m/s) 11.243.3 7.6+1.6 <0.001
Hypertension 50% 8.7% 0.003

LDL: Low density lipoprotein, TSH: Thyroid stimulating hormone, PWV: Pulse wave
velocity

Table 4: Comparison of hypothyroid patients (group | + 11I) with
older euthyroid controls (group II)

Hypothyroidism  Euthyroidism p

(Group | + Group Il

Group 111) (n=23)

(n=45)
Age (years) 59.7+13.8 73.6+5.4 <0.001
PWV (m/s) 9.24 + 3.1 12.142.7 <0.001
ABI (right) 1.06+0.17 1.09+0.13 0.44
ABI (left) 1.07+0.18 1.12+0.1 0.31
Triglyceride (mg/dL) 107 (46-357) 120 (32-380) 0.55
LDL (mg/dL) 149.4+53.3 121.8+£29.5 0.10
HDL (mg/dL) 50.1£13.9 48.4+11.7 0.64
Smoking 33.3% 10.5% 0.11
Hypertension 28.9 % 78.3% <0.001
BMI (Mean) 29.5+6.3 28.445 0.6
WHR (Mean) 0.95 +0.06 0.92+0.07 0.16

PWV: Pulse wave velocity, ABI: Ankle brachial index, LDL: Low density lipoprotein, HDL:
High density lipoprotein, BMI: Body mass index, WHR: Waist-to-hip ratio

In this study, most patients with hypothyroidism had
subclinical hypothyroidism with TSH <10 plU/mL (Table 2). A
cross-sectional study conducted in 755 subjects with SH aged
>65 years found a nonsignificant odds ratio (OR) (1.02) for
chronic heart disease (CHD), although the risk for CHD became
significant for those with high (>10 mU/L) serum TSH values
(14). Kvetny et al. (15) in a cross-sectional study in 1374 subjects
(age range, 20-69 years) from the general population found that
SH provided a significant OR (3.3) for cardiovascular disease
(CVD) including CHD only in males aged <50 years, whereas no
significant relationship was present in the overall population.
Finally, in a large US cohort study in individuals aged 65 years
or older, no difference was found in the prevalence of CHD or
CVD between a group of 496 subjects with SH (mean age=73.2
years) and the euthyroid controls both at baseline and during
a 13-year follow-up (16). Further support for this concept
comes from a recent paper by Gussekloo et al. (17), who found
a reduction of cardiovascular and all-cause mortality in subjects
with mild hypothyroidism aged >85 years.

In contrast to the papers mentioned above, Masaki et al.
(18) showed that raised arterial stiffness using the cardio-
ankle vascular index in old aged patients with subclinical
hypothyroidism. Tudoran et al. (19) demonstrated that significant
alterations of arterial stiffness observed in all hypothyroid
patients (subclinical, overt, and severe hypothyroidism) and
endothelial dysfunction was strongly related to the severity of
thyroid disease.

However, the reason for the discrepant results found in
the studies mentioned above remains unknown; possible
explanations include type (longitudinal vs cross-sectional) and
dimension of the studies, ethnic and environmental factors,
and, most importantly, age. This characteristic suggests that
there are age-dependent variations in sensitivity to the
detrimental effects of mild thyroid failure on coronary flow.
Subtle hypothyroidism could be protective for cardiovascular
death in the oldest population (17).

Mazeffi et al. (20) showed, no significant association between
hypothyroidism and lower extremity arterial disease. One
large prospective study followed 338 patients with subclinical
hypothyroidism and 2392 patients with euthyroidism over 4
years and found no increased risk of peripheral arterial disease
during that time (21). The publication from the Inter-Society
Consensus for the Management of Peripheral Arterial Disease
does not define hypothyroidism as a risk factor associated with
peripheral arterial disease, although some limited evidence
suggests that there may be an association between the two.
(13) For example, Mya et al. (22) showed an association between
subclinical hypothyroidism and symptomatic PAD in senior
men and women. In a second study, women with peripheral
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arterial disease were found to have significantly higher serum
thyrotropin levels than controls (23).

In this study, PWV and hypertension were higher in older
patients with hypothyroidism than in younger patients with
hypothyroidism. Hypothyroidism causes a decrease in the
release of endothelium drived relaxing factor (EDRF) resulting in
endothelial dysfunction, systemic vascular resistance increases
and diastolic hypertension occurs. Response to catecholamin
mediated increase in inotropy is altered. Decreased response
to beta-adrenergic stimulation results in cardiovascular
autonomic dysfunction. Thyroid hormones regulate lipid and
glucose metabolism. Hypothyroidism associated hyperlipidemia,
metabolic syndrome, hypertension and endothelial dysfunction
play a major role in increased cardiovascular risk and arterial
stiffness. Hypertension is associated with increased stiffness of
the aorta and large muscular arteries (24). Arterial stiffness was
shown to be an independent predictor of cardiovascular disease
in patients with hypertension. (25) In the study by Zhang et al.
(26) showed increased PWV with aging. Moreover, hypertension
was a risk factor for increased arterial stiffness in different
age groups. With advancing age, most individuals experience
stiffening of large conduit arteries, albeit at different rates.
In agreement with our findings, Tanaka et al. (27,28) showed
progressive PWV increases with advancing age.

Study Limitations

The limitation of this study was the small number of patients
in the groups. However, it is not common to encounter patients
with no history of coronary artery disease, peripheral arterial
disease, and diabetes mellitus, which are often seen in old aged
patients. Some patients were using drugs that could affect
the formation of arterial disease. We were fortunate that the
distribution of such drug use was similar in groups. PWV and
ABIl assessment in old aged patients is an essential feature for its
clinical application. Lastly, Although the anti-thyroid peroxidase
and anti-thyroglobulin autoantibodies were lacking in the
study, autoimmunity and increased inflammation play a role in
atherosclerosis. It is well-known that autoimmunity is associated
with elevated cytokine levels such as TNF-alpha and IL-6. This
as a potential underlying mechanism of vascular dysfunction
in autoimmune hypothyroidism, lack of autoantibodies as a
limitation of this study. However, our operators were adequately
trained in the relevant techniques. It would be better if our
results were supported with additional studies that included a
larger number of patients.

We found that ABI and PWV did not change in old aged
patients with hypothyroidism, predominantly subclinical
hypothyroidism when compared with old aged controls.
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The increase in PWV was associated with both aging and
hypertension. Studies with larger series are needed to increase
the reliability of these results.
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