
Abstract
Objective. Hypothyroidism

accelerates atherosclerosis and thyroid
hormone replacement inhibits this
progression. Platelet activation and
aggregation play major role in the
pathophysiology of atherothrombosis. Mean
platelet volume (MPV), a determinant of
platelet function, is a newly emerging risk
factor for atherosclerosis. The present study
was designed to evaluate levels of MPV
before and after the levothyroxine (LT4)
treatment in patients with overt
hypothyroidism. 

Design. The study included 30
Hashimoto’s thyroiditis patients with overt
hypothyroidism and 20 healthy control
subjects. Hypothyroid patients were given
LT4 replacement therapy. Fasting glucose,
lipid levels and blood counts were assessed
before and after the maintenance of
euthyroidism. 

Results. Fasting glucose, platelet
count and all lipid parameters were similar
between the two groups. The mean MPV
level of hypothyroid patients was higher

than of the control group (p<0.01). A
significant decrease in the mean MPV level
was detected after the maintenance of
euthyroidism with LT4 treatment (p<0.05). 

Conclusion. This study suggests that
patients with overt hypothyroidism tend to
have increased platelet activation. This
activation may cause increased risk of
atherothrombotic complications that may be
reversed by treatment of hypothyroidism.

Key words: Mean platelet volume,
hypothyroidism, levothyroxine treatment.

INTRODUCTION

Hypothyroidism is a common
endocrine disorder resulting from
deficiency of thyroid hormone.
Secondary or tertiary hypothyroidism
and thyroid hormone resistance are
quite rare conditions whereas primary
hypothyroidism (PH) in which the
thyroid gland produces insufficient
amounts of thyroid hormone is a
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relatively common disorder. The most
common causes of PH are iodine
deficiency, autoimmune thyroid disease
(Hashimoto thyroiditis), and post -
radioiodine and postoperative
hypothyroidism. Hypothyroidism is
more common in women (female
incidence 1.5-2% and male incidence
0.2%)  and incidence may increase up to
10 times in iodine deficiency areas (1). 

Hypothyroidism commonly
manifests as a slowing in physical and
mental activity but may be
asymptomatic. Commonly seen signs
and symptoms are fatigue, loss of
energy, lethargy, weight gain, cold
intolerance, dry skin, depression and
constipation (1). In addition,
hypothyroidism results in the decrease
of cardiac output and cardiac
contractility and so physical
intolerance. Recent studies suggested
that accelerated atherosclerosis and
thrombosis are the causes of
cardiovascular morbidity in
hypothyroidism patients (2,3). 

Similarly, atherosclerotic
cerebrovascular diseases are also
increased (4). It is well known that overt
hypothyroidism causes cardiovascular
disease risks such as dyslipidemia, high
blood pressure, increased homocysteine,
high-C reactive protein (h-CRP) and
plasminogen activator inhibitor-1 (PAI-
1) levels. Several studies offer alternative
mechanisms about the coagulation
system. Hypothyroidism has been
generally known as associated with
tendency to bleeding. However, recent
data showed that hemostatic profile in
hypothyroidism may change from
bleeding to thromboembolism and may
depend on the severity of the disease (5).

Increased thromboembolism risk with
hypercoagulability in hypothyroidism is
a relatively new area (2, 3, 6). 

Platelet activation and aggregation
play major role in the pathophysiology
of atherothrombosis. Mean platelet
volume (MPV), a determinant of
platelet function, is a newly emerging
risk factor for atherosclerosis. We
aimed to investigate the levels of MPV
before and after the LT4 treatment in
patients with OH.

MATERIALS AND METHODS

The study included 30
Hashimoto's thyroiditis patients with
OH and 20 healthy control subjects. The
controls were age, gender and body
mass index matched to the hypothyroid
group. Hashimoto's thyroiditis
diagnosis was given by ultrasonography
and presence of serum anti-thyroid
antibodies [anti-thyroglobulin(aTG),
anti-thyroid peroxidase (aTPO)].
Hypothyroidism was defined on the
basis of thyroid stimulating hormone
(TSH) level above the normal and free
T4 and/or free T3 levels below the
normal levels. Both OH and control
cases underwent physical examination.
Blood pressures were measured by
using a sphygmomanometer and
anthropometric measurements were
recorded. Laboratory assessment was
done by free T3, free T4, TSH, aTG,
aTPO, fasting glucose, triglyceride,
total cholesterol, HDL-cholesterol,
LDL-cholesterol and hemogram
measurements. The cases with diabetes
mellitus, hypertension, dyslipidemia and
taking anti-coagulation, anti-aggregant
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drugs were excluded. Hypothyroidism
patients were given LT4 replacement
therapy. Blood counts of hypothyroid
group were evaluated before and after the
maintenance of euthyroidism. MPV was
measured in a blood sample collected in
EDTA. Beckman Coulter LH780
Analyzer was used for complete blood
counts. 

STATISTICAL ANALYSIS

Statistical analyses were performed
using SPSS version 15.0. Data were
expressed as mean±S.D. The normality of
the distribution of all variables was
assessed by the Kolmogorow-Smirnoff
test. Student's t test and Mann-Whitney U
test were used for normally distributed and
non-parametric variables between the
hypothyroid patients and controls. Pearson
correlation analyses and Spearman rank
correlation test were used.The variables of
before and after treatment were assessed
with paired-samples T-test. P<0.05 was
considered statistically significant. 

RESULTS

There were no significant
differences between the OH and control
groups with respect to age, gender and
body mass index. Fasting glucose, platelet
count and all lipid parameters were similar
between the two groups. The mean MPV
level of hypothyroid patients was higher
than that of the control group (p<0.01)
(Table 1). 

There was no association between
the MPV levels and clinical and
laboratory parameters of hypothyroid
group. 

Hypothyroid patients were
reevaluated with the same laboratory
parameters after LT4 replacement therapy
when they became euthyroid. A
significant decrease in the mean MPV
level was detected after the maintenance
of euthyroidism with LT4 treatment
(p<0.05) (Table 2).

DISCUSSION

Hypothyroidism causes an
increased risk of atherosclerosis (4,7-9).

Overt hypothyroidism
group n=30

Control group n=20 p

Age 46.2±12.6 43.2±9.1 NS

fT3 pg/mL 2.36±0.94 3.29±0.79 <0.01

fT4 ng/dL 0.61±0.20 1.29±0.21 <0.01

TSH mIU/L 34.6±28.2 1.5±0.71 <0.01

Platelet mm3 284000±87000 249000±58000 NS

MPV f/L 9.10±1.22 7.92±0.83 <0.01

PDW % 16.9±1.0 16,6±0.9 NS

NS; non-significant

Table 1. The baseline characteristics of groups



This increased cardiovascular risk
depends on known effects of OH such
as dyslipidemia, high blood pressure,
increased homocysteine and h-CRP
levels. However, recent studies showed
that disturbed hemostasis may also play
role on thrombosis because of decreased
fibrinolysis. Although there are studies
which indicate hypofibrinolysis by
increasing fibrinogen, antithrombin III
(AT-III) and PAI-1(10), there are also
some studies which detected
hyperfibrinolysis in OH(11). Erem et al.
(12) have found increased levels of
FVII, thrombomodulin, and thrombin-
activatable fibrinolysis inhibitor (TAFI)
and decreased levels of FV, FVIII,
vWF, protein C, protein S, and tissue
factor pathway inhibitor (TFPI) in OH
patients and suggested a potential
hypercoagulable and hypofibrinolytic
state in hypothyroidism. Akinci (13)
and Ermantas (14) have shown higher
TAFI levels in OH compared to controls
by two different studies and indicate the
risk of hypofibrinolysis and increased
thrombosis. Guldiken et al. (15) have
found global fibrinolytic capacity
significantly lower in patients with
subclinical hypothyroidism (SH)

patients than in control group and
suggested a relative hypercoagulable
state in SH. Chadarevian et al. (5)
determined that fibrinolytic pattern may
change according to the severity of
hypothyroidism. Patients with moderate
hypothyroidism have decreased
fibrinolytic activity whereas patients
with severe hypothyroidism (TSH>50
mU/L) have a tendency toward
increased fibrinolytic activity. These
hyperfibrinolytic statuses of severe
hypothyroid patients were corrected
after maintenance of euthyroid state
with levothyroxine therapy (16).

Whereas most studies about
hemostasis have focused on coagulation
and fibrinolysis, there are few reports
about primary hemostasis in
hypothyroidism. Platelets are major
elements of primary hemostasis and
changes in the size, density and
reactivity of platelets may be involved
in the development of vascular disease.
Platelet activation and aggregation are
known to play major role in the
pathophysiology of atherothrombosis.
MPV is the accurate measure of platelet
size. It is a marker of platelet size,
function, and activation. It has been
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Overt hypothyroidism
group

Euthyroidism
after treatment

p

fT3 pg/mL 2.36±0.94 2.97±0.60 <0.01

fT4 ng/dL 0.61±0.20 1.39±0.26 <0.01

TSH mIU/L 34.6±28.2 2.01±1.20 <0.01

Platelet mm3 284000±87000 293700±96900 NS 

MPV f/L 9.10±1.22 8.70±1.0 <0.05

PDW % 16.9±1.0 16.76±1.29 NS 

NS; non-significant

Table 2. Laboratory data before and after LT4 treatment



known that a larger volume indicates
hemostatically more active platelets
(17). Increased MPV shows active and
large platelets that release more
thromboxane A2 than smaller ones,
therefore increased tendency to
thrombosis (18). MPV was found
increased in coronary heart disease. A
large population based study and a
meta-analysis concluded that the MPV
is a potential useful prognostic marker
for venous thromboembolism and
various types of arterial thrombosis
(19,20). Therefore, it is accepted that
MPV is a new risk factor for
atherosclerosis (21-23).

Some studies demonstrated
elevated MPV levels in SH and
described this case as an increased risk
of cardiovascular complications (24-
26). However, there are few reports
about MPV in OH and results seems
quite controversial. With two studies
printed in 1987 and 1988 respectively,
Van Doormaal et al. (27) demonstrated
that hypothyroidism leads to more
small-sized platelets whereas Ford et al.
(28) stated just the opposite results. A
recent study has detected that MPV is
not influenced by OH or SH in a
premenopausal women group having
low cardiac risk (29). An elevated MPV
was found in none of these three
previous studies, in sharp contrast with
our study. We determined an increase in
the mean MPV level in OH patients and
a decrease in the mean MPV level after
LT4 replacement therapy. However, our
results showed no association among
MPV levels and the thyroid hormone
levels in hypothyroidism. MPV levels
also showed no association with sex and
age. It may be because of small sample

size in this study. 
Hyperhomocysteinemia also

promotes thrombosis but mechanisms
could not be elucidated well (30). So,
hyperhomocysteinemia reported as an
independent vascular risk factor in OH
(31) may be another explanation for
increased platelet activation. Because
serum homocysteine level was not
determined in our study, we could not
make any comment about it.

In conclusion, the present study
showed that the subjects with OH tend
to have increased platelet activation.
This activation may cause increased risk
of atherothrombotic complications that
may be reversed by treatment of
hypothyroidism.
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