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Higher mean platelet volume is accompanied with hyperthyroidism in

patients with Graves’ disease

Yiksek ortalama platelet hacmi Graves hastalarinda hipertiroidizme eslik etmektedir
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Abstract

Purpose: Graves’ disease (GD) is an autoimmune disease
that is the most common cause of thyrotoxicosis.
Thyrotoxicosis can cause a decrease in platelet survival
time. Inflammation is an important stimulus for platelets
and mean platelet volume (MPV) could be used a
diagnostic marker which is an important determinant of
platelet activity. In this study we aimed to evaluate whether
MPV would be a useful inflammatory marker for
evaluation of disease activity in patients with Graves’
disease.

Materials and Methods: Two hundred twenty-nine
patients (GD patients (Group 1); n=102 and patients with
euthyroid nodular goiter (Group 2); n= 127) were included
in this retrospective study. Serum TSH, fT3, fT4 and MPV
levels were recorded at presentation and at first euthyroid
period under ATD treatment in GD patients and at
presentation in patients with euthyroid nodular goiter.
Results: The mean age was 40.3+£13.5 in Group 1 and
50.2+11.6 in Group 2. Mean initial MPV level did not
differ between groups; 8.3*1.2 fI. and 8.3%1.1 fL,
respectively (p=0.9). We found that mean initial MPV was
higher than the first euthyroid period MPV in Group 1;
Graves” group (8.3*1.2 fLL vs 8.0£1.3 fL, p= 0.02).
Conclusion: Higher initial MPV levels in Graves patients
and significant drop following the restoration of
hyperthyroidism may be due to hypermetabolism of
hyperthyroidism.

Keywords:. Graves’ disease, mean platelet volume,
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Oz

Amag: Graves hastaligy, tirotoksikozun en stk nedeni olup,
otoimmiin bir hastaliktir. Tirotoksikoz, trombosit yasam
suresinde  azalmaya neden olan bir durumdur.
Inflamasyonun trombositler igin 6nemli bir uyaran oldugu
bilinmektedir. Ortalama trombosit hacmi (MPV) ise
trombosit fonksiyonlarinin énemli bir belitleyicisi olup,
cesitli inflamatuar hastaliklarda tanisal bir belirtec olarak
kullanilabilecegi sylenmektedir. Bu ¢alismada MPV’nin,
Graves hastalarinda, hastalik aktivitesini degerlendirmede
yararll  bir inflamatuar  belirte¢  olup  olmadigni
degerlendirmeyi amagladik.

Gereg ve Yontem: Bu retrospektif calismaya 229 hasta
(Graves hastaligr olanlar (Grup 1); n=102 ve o6tiroid
nodiler guatr hastalart (Grup 2); n= 127) dahil edildi.
Graves hastalarinda baglangicta ve antitiroid ilag tedavisi ile
ik o6tiroid olduklart anda, &tiroid noduler guatr
hastalarinda ise baslangicta Slgiilen serum TSH, fT3, fT4
and MPV degetleri kaydedildi.

Bulgular: Hastalarin ortalama yast Grup 1’de 40.3+13.5
ve Grup 2’de 50.2+11.6 idi. Bagvuru anindaki ortalama
MPV  diizeyi gruplar arasinda farkli degildi; sirasiyla
8.311.2 fL. ve 8.3%1.1 fL, (p=0.9). Graves hastalarinda
(Grup 1), baslangic MPV diizeyini, ilk 6tiroid olduklart
andaki MPV diizeyine gére daha yiiksek olarak saptadik
(8.3+1.2 fLL vs 8.0£1.3 fL, p= 0.02).

Sonug: Graves hastalarinda bagvuru anindaki yitksek MPV
diizeyinde hipertiroidizmin diizelmesi ile izlenen anlamh
dustis, hipertiroidizm iliskili platelet ytkiminin artisina baglt
olabilir.

Anahtar kelimeler: Graves hastalift, ortalama trombosit
hacmi, otoimmunite, tirotoksikoz
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INTRODUCTION

Graves' disease (GD) is an autoimmune disease
characterized by increased thyroid hormone
production and secretion via thyroid receptor auto-
antibodies that stimulate TSH receptors!. It is the
most common cause of thyrotoxicosis and is an
inflammatory disease accompanied with thyroid
orbitopathy and rarely infiltrative dermopathy.

Antithyroid drugs (ATD) ate used to treat
hyperthyroidism caused by Graves’ disease*.
Thyrotoxicosis can cause an increase in

megakaryocytes and a decrease in platelet survival
time that is is thought to be due to enhanced splenic
sequestration®”.

Euthyroid nodular goiter is characterized by nodular
or multinodular enlargement of the thyroid gland that
is not associated with thyrotoxicosis or underlying
autoimmune or inflammatory process. Thyroid
nodules are common entities, frequently discovered
in radiological and clinical practice. Thyroid fine
needle aspiration biopsy (FINAB) is the main test to
differentiate benign lesions from malignant ones. The
indication for FNAB should be based primarily on
the sonographic features rather than the nodule
size®?. If the cytological results are benign and there
are no local compression, physical examination and
ultrasonography findings should be considered for
euthyroid patient management®.

Mean platelet volume (MPV) is an indicator of
platelet size. It is an important determinant of platelet
activity. It is known that inflaimmation is an
important stimulus for platelets. Large platelets are
relatively young and metabolically and enzymatically
active than smaller ones. Therefore, in conditions
that involve increased platelet activation, an increase
in the percentage of young platelets is expected.
Recent studies demonstrated that MPV could be used
as a diagnostic marker for inflammatory disorders!®-
12.'The purpose of our study was to examine whether
MPV would be a useful inflammatory marker in
patients with Graves’ disease.

MATERIALS AND METHODS

This retrospective study was performed at the
Outpatient Endocrinology  Clinic of Baskent
University Faculty of Medicine, Adana hospital
between 2016-2018. Graves’ disease patients (Group
1, n=102) and patients with euthyroid nodular goiter
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(Group 2, n= 127) were recruited to the study and
their medical records were collected.

Serum TSH, fT3, fT4 and MPV levels were recorded
at presentation and at first euthyroid period under
ATD treatment in GD patients and at presentation in
patients with euthyroid nodular goiter.

Graves’ disease was diagnosed on the basis of
standard clinical and laboratory criteria, including
clinical symptoms of hyperthyroidism, thyroid
ultrasound findings, increased concentrations of free
thyroxine (fT4), free triiodothyronine (fI3) and
suppressed TSH concentrations in all patients.
Additionally, measurement of thyrotropin receptor
antibodies  (TRAbs), determination of high
radioactive iodine uptake and/or diffuse uptake at
thyroid scintigraphy were performed in some
patients®.

Thyroid biopsy was performed according to the
guidelines of American Thyroid Association and
European Thyroid Association. Patients whose
results were benign or patients with no indication for
FNAB were recruited to study®”’.

Our study excluded patients with known histories of
the following conditions: cirrhosis, chronic kidney
disease, cancer, cardiovascular disease, diabetes
mellitus, severe obesity (body mass index (BMI)
>35kg/m?), infections, chronic inflammatory
diseases,  haematological such as
haemoglobinopathy, and  blood
disorders.  Furthermore, patients undergoing
treatment with diuretics, antihyperlipidemic agents,
anticoagulants, and corticosteroids were also
excluded. Smokers were not included, as well.

diseases
coagulation

In order to measure patients complete blood count
(CBC), a venous blood sample was obtained and
collected in K- ethylenediaminetetraacetic acid
(EDTA) tubes and measured by Siemens Advia 2120i
Haematology System (Siemens Healthcare Inc.
Tarrytown, NY USA). The MPV measurements were
performed immediately in our laboratory with a
reference value for MPV of 7.0-12 fL.. Automated
chemiluminescent immunoassays performed by the
Advia Centaur XP Immunoassay system (Siemens
Healthcare Inc. Tarrytown, NY USA) were used to
measute fT4 (normal range:11.5-22.7 pmol/L), fT3
(normal range:3.5-6.5 pmol/L) and TSH (normal
range:0.35-4.94 ulU/ml). The study was approved by
the Local Ethics Committee of Baskent University,
Project no: KA 17/50).
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Statistical analysis

Statistical analysis was performed using the statistical
package SPSS software (Version 17.0, SPSS Inc.,
Chicago, IL, USA). If continuous variables were
normal, they were described as the meantstandard
deviation (p>0.05 in Kolmogorov-Smirnov test or
Shapira-Wilk (n<30)); however, if the continuous
variables were not normal, they were described as the
median. Groups of normally distributed data were
compared using Student T test or One Way ANOVA
for normally distributed data, while Mann Whitney U
test or Kruscall Wallis tests were used for groups of
data not normally distributed. The categorical
variables between the groups were analysed using the
Chi square test or Fisher Exc. test. Pre-post measures
data were analysed using the Paired T test or
Wilcoxson test. Values of p < 0.05 were considered
statistically.

RESULTS

Two hundred twenty-nine patients (Group 1, n=102
and Group 2, n= 127) were included in the study. The
mean age was 40.3£13.5 in Group 1 and 50.2%11.6
in Group 2 (Table 1).

Higher mean platelet volume in Graves’ disease

According to our findings, mean initial MPV level did
not differ between groups; 8.3+1.2 fL. and 8.3*1.1
fL, respectively (p=0.9). We found that mean initial
MPV was higher than the first euthyroid period MPV
in Group 1; Graves’ group (8.3+1.2 fLL vs 8.0£1.3 fL,
p=0.02). There was no significant difference in
euthyroid MPV levels between the two groups
(8.0£1.3 vs 8.3+1.1, p=0.05, Table 2).

When we used age and BMI as covariate variables in
the univariate model, it was found that the MPV
levels between the groups was not statistically
different (p=0.24). The rate of thyroid nodule was
22.5 % (n=23) in GD patients. FNAB was performed
in 10 (9.8 %) of GD patients with nodule, where as it
was 81 (63.8 %) in euthyroid nodular goiter patients.

Table 1. General characteristics of patients

Group 1 Group 2 P
(n=102) (n=127)
Age (years) 40.3+13.5 50.2+11.6 0.00
Gender, F (%) 61 (59.8) 105 (82.7) 0.00
BMI (kg/m2) 24.0+3.1 27.1+4.2 0.00

Group 1: Graves’ disease patients
Group 2: Euthyroid nodular goiter patients
Values are mean + SD

Table 2. .Comparison of laboratory values of groups according to disease outcome

At presentation GD patiens Euthyroid nodular goiter patiens  p

(n=102) (n=127)
Initial MPV (fL) 8.3+1.2 8.3%1.1 0.9
Initial TSH (uIU/ml) 0.04£0.1 1.6 £0.9 0.00
Initial T3 (pmol/L) 7.2 (2-30) 4.5%0.9 0.00
Initial T4 (pmol/L) 19.8 (12-87) 15*1.5 0.00

GD patiens (n=102)

At presentation At first euthyroid period p
MPV(fL) 8.311.2 8.0£1.3 0.02
'TSH (uIU/ml) 0.04£0.1 1.9+1.3 0.00
fT3 (pmol/L) 7.2 (2-36) 4.5%0.9 0.00
fT4 (pmol/L) 19.8 (12-87) 12.6£2.6 0.00

At first euthyroid period in Euthyroid nodular goiter P
GD patients patiens
(n=102) (n=127)

MPV (L) 8.0+1.3 8.3%1.1 0.05
TSH (ulU/ml) 1.9%1.3 1.6£0.9 0.04
£I3 (pmol/L) 4.5%0.9 4.5%0.9 0.7
fT4 (pmol/L) 12.612.6 15%+1.5 0.00

MPV, Mean platelet volume GD; Graves’ Disease Initial MPV; MPV at initial diagnosis in both groups Initial TSH-fT3-fT4; TSH-fT3-

fT'4 at initial diagnosis in both groups
Values are the mean + SD or median (minimum-maximum)
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DISCUSSION

Mean platelet volume is a marker of platelet
function that is calculated by automatic blood count
equipment during routine blood counts. Thyroid
hormone receptors are present on hematopoietic
stem cells and thyroid hormone may modulate the
production of platelets'>!%. An increase in number of
mega karyocytes and decrease in platelet survival time
are observed in hyperthyroid patients. In this study
investigating MPV as an indicator of disease activity
in GD patients, we found that the difference in MPV
levels were statistically insignificant between GD
patients and euthyroid nodular goiter cases regardless
of thyroid hormone status. However, MPV levels
were higher in Graves cases with hyperthyroidism
and dropped following euthyroidism.

Clinical studies have shown inconsistent association

among thyroid hormone levels, MPV and
autoimmunity.  The pathological ~ processes
responsible for autoimmunity are lymphocytic

infiltration at the target organ and the presence of
antigen-reactive T and B cells to thyroid antigens in
Graves’ disease, which is similar to other
autoimmune diseases'>17. It is known that platelets
have significant roles in inflammation and immune
response. There are several studies about the
association between MPV and autoimmunity in the
literature but the results are contradictory!®20. In the
development and  progression  of  cancer,
inflammation is an essential process. There are
clinical studies investigating the association between
MPV levels in thyroid cancer and benign goiter
patients. Some report significantly higher MPV levels
in thyroid cancer!'®19, whereas in another; Yaylaci et
al found no significant relationship inbetween?.

High MPV levels measured during thyrotoxic period
in GD are proposed to be due to hyperthyroidism
rather than autoimmunity>®?!. Okada et al have
found higher MPV levels in patients with untreated
Graves’ disease that have become lower after
treatment with antithyroid agents’. Similarly, Panzer
et al have found significantly lower MPV levels in
Graves’ disease patients 3 weeks after ATD therapy.
They have shown that platelet lifespan is significantly
shortened in patients with hyperthyroidism, and
higher MPV levels are proposed to be a metabolically
rather than immunologically, mediated phenomena®.
A significant drop in MPV levels with ATD therapy
may be due to prolonged platelet survival that is
observed with restoration of euthyroidism.
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In a study on thyrotoxic toxic adenoma patients,
higher MPV levels have been reported before RAI
(radioactive 13']) treatment. Because toxic adenoma is
a nonautoimmune thyroid disease, it has been clearly
demonstrated that MPV levels are associated with
TSH levels, not with autoimmune mechanisms?2,
Accordingly, a study to investigate the possible
relationship among haematological parameters and
the presence and size of thyroid nodules has shown
no difference between MPV and thyroid nodules’.
Accordingly, in our study, it is hard to explain why
our thyrotoxic Graves patients and euthyroid nodular
goiter patients exhibit similar levels of MPV, even
though the latter were both older and heavier.
Moreover, our univariate analysis reported the
insignificant impact of age and body weight on MPV
levels. One may propose that it may not be
appropriate to compare two originally different
clinical states; Graves disease and euthyroid nodular
thyroid disease when MPV, a parameter that is
affected by many factors, is the case. There also may
be some silent patients with thyroid autoimmune
disease in euthyroid nodular goiter group, which we
were unable to detect as we did not measure the
autoimmune antibodies.

The retrospective design and not measuring the
thyroid autoimmune matkers in euthyroid nodular
goiter are limitations of our study.

In conclusion, MPV levels were higher in Graves
cases with hyperthyroidism and returned to normal
levels following the restoration of hyperthyroidism.
This finding may be due to hypermetabolism of
hyperthyroidism.
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