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OZET

Bin romatolojik vakada tromboz ve trombositoz

Bu calismanin amaci romatolojik hastaliklarda trombo-
sitoz ve tromboz insidansinin belirlenmesidir.

2001-2008 yillari arasinda romatolojik hastalk tanisi ile
izlenmis 1000 vaka (771 kadin, 229 erkek) retrospektif
olarak tarandi. Herbir hastalik igin tromboz ve trom-
bositoz insidansi belirlendi.

Trombositoz (platelet sayisi >400 000/mm?) vakalarin
89'unda (%8,9) mevcuttu. Pulmoner emboli ve derin
vendz tromboz sirasi ile 8 (%0,8) ve 14 (%1,4) vakada
mevcuttu. Pulmoner embolisi olan hastalarin 2'sinde
trombositoz vardi. Trombositoz romatoid artrit, Sjoégren
sendromu, Sistemik lupus eritematozis, Behget hastalidi
ve sklerodermada daha sikti. Tromboz ise Behget hasta-
lidinda daha sikti. Romatolojik hastaliklarda trombositoz
ile tromboz arasinda iliski saptanmadi.

Ciddi komplikasyonlarin gelismesini 6nlemek igin roma-
tolojik hastaligi olan hastalar tromboz varligi agisindan
dederlendirilmelidir.

Anahtar Kelimeler: Tromboz, trombositoz, romatolojik
hastalik

ABSTRACT

The aim of the study is to identify the incidence of
thrombocytosis and thrombosis in patients with
rheumatologic diseases. Thousand cases (771 female,
229 male) who had the diagnosis of any rheumatological
disease and who were evaluated between 2001-2008
were included in this retrospective study. The incidence
of thrombosis and thrombocytosis in each rheumatologic
disease was investigated. Thrombocytosis (platelet >400
000/mm?3) was found in 89 cases (8.9%). Pulmonary
embolism and deep-vein thrombosis were found in 8
cases (0.8%) and 14 cases (1.4%) respectively.
Thrombocytosis was identified in 2 of 8 patients with
pulmonary embolism. Thrombocytosis was found to be
relatively common in rheumatoid arthritis, Sjogren’s
syndrome, Systemic lupus erythematosis, Behget’s disease
and scleroderma. Thrombosis was found to be relatively
common in Behget’s disease. Incidence of thrombosis in
our study was found to be lower than the previous
studies and thrombocytosis incidence was similar to the
literature. We did not find and relation between
thrombocytosis and thrombosis in rheumatologic
diseases. The patients with rheumatologic diseases have
to be evaluated for presence of thrombosis to prevent
possible serious complications.

Key Words: Thrombosis, thrombocytosis, rheumatologic
diseases

INTRODUCTION

Platelets are the most important components in
maintaining homeostasis. They also play a role in
development of arterial thrombosis and
atherosclerosis'. Thrombocytosis is defined as
platelet count more than normal limit which is
accepted as 400.000/mm?.
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Thrombocytosis can occur due to either a
reactive process or a manifestation of a clonal
hematopoietic disorder*®. Usually thrombocytosis is
secondary to a disease process, such as
inflammation or trauma, which is named as
reactive thrombocytosis, and the platelet count
increases temporarily during active phase of the
disease, rarely exceeding 800.000/mm?3>7,
Thrombosis is described as obstruction of an
artery or vein by a blood clot (thrombus).
Thrombosis occurs in the blood flow by the
interaction and co-existence of all vascular,
cellular and humoral factors®®1% The factors
important in pathophysiology of thrombosis are
endothelial damage (atherosclerotic lesions),



vascular stasis (hyperviscosity), and alterations in
the relevant blood components, such as platelets,
which are also known as Virchow triad. In
rheumatologic disorders, both thrombocytosis and
thrombosis can be observed and may lead
important complications.

In this study, we analyzed thrombosis and
thrombocytosis frequency and mean platelet
volume (MPV) levels at 1000 subjects with a
rheumatologic disease and evaluated the clinical
significance to produce a guideline for clinical
evaluation of these diseases.

MATERIALS AND METHODS

A retrospective review of the patients admitted
to our clinic between January 2001 and December
2008 was done. A thousand patients in the active
stage of the disease were identified and included
in this study. The patients are grouped according
to the previous diagnosis which were obtained
according to the clinical, radiological, genetical
and laboratory findings. The list of the diseases is
shown at Table 1.

From the medical records, a particular
attention was directed to any previous occasion of
pulmonary embolism and deep vein thrombosis.
Any possible history of thrombotic event such as
breath shortness, tachycardia, leg ache and
swollen condition was recorded. The physical
examination of the patients at the clinical
admittance was reviewed and presence of
arthritis, malar rash, uveitis, erythema nodosum,
thrombophylebitis was noted.

Table 1. Thrombosis, thrombocytosis incidence
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From the Ilaboratory examinations, platelet
level, erythrocyte sedimentation rates (ESR), C-
reactive protein (CRP) level and mean platelet
volume (MPV) were recorded for each patient.
EDTA (ethylenediaminetetraacetic acid), which is
mixed with the peripheral blood during complete
blood count, is known to cause pseudothrombo-
cytopenia. Therefore, the platelets were also
counted at the peripheral smear. Platelet level
above  400.000/mm>® was  accepted as
thrombocytosis. Normal mean platelet volume was
accepted as 7.8-11 femtoliter. The devices used in
measurement and evaluation of these parameters
did not change in this 7 years period.

Lungs were evaluated with high resolution
computerized tomography in patients who were
suspected of pulmonary embolism. Lower
extremity vessels were evaluated by color doppler
sonography in patients who were suspected of
deep vein thrombosis.

The patients who have clinical symptoms of
morning stiffness, arthralgia together with
elevated ESR and CRP are accepted as at the
active stage of the disease.

We excluded other secondary trombocytosis
causes including infection, postsplenectomy or
hypo-splenism, malignancy, trauma, hemorrhage,
blood loss, or both iron-deficiency anemia,
rebound thrombocytosis, asplenia (anatomic or
functional).

The demographic and clinic characteristics of the
patients were compared using chi-square test and
p<0.05 value was accepted as significant.

Thrombocytosis Thrombosis
DRSS VeiE] Male Female Incidence (%) | Pulmonary embolism D Ve“? Total
Thrombosis
Sjogren's Syndrome 25 3 0 12 0 0 0
RA 197 26 10 18 1 2 3
SLE 62 8 0 13 1 2 3
SNA 119 3 8 9 1 0 1
GA 167 5 0 3 1 1 2
Gout 71 2 3 7 0 0 0
Vasculitis 23 1 0 4 0 0 0
Polymyositis 2 1 0 - 0 0 0
Behcet’s Disease 58 1 4 9 2 9 11
APS 29 0 0 = 1 0 1
FM 293 14 0 5 0 0 0
FMF 14 0 1 7 0 0 0
SCL 12 2 0 17 0 0 0
PMR 29 1 0 3 1 0 1
Total 1000 62 27 9 8 14 22

* RA: Rheumatoid Arthritis, SLE: Systemic Lupus Erythematosus, SNA: Sero-negative Arthritis, GA: Generalized
Osteoarthritis, ARF: Acute Rheumatic Fever, FM: Fibromyalgia, FMF: Familial Mediterranean Fever, PAN: Poliarteritis
Nodosa, SCL: Scleroderma, APS: Antiphospholipid Syndrome, PMR: Polimyalgia Rheumatica
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Table 2. Results of blood tests

Total | PIt*<150000 mm® | PIt>400000 mm® | WBC*<4000 mm?® WBC>10000 mm? MPV*>11

F M F M F M M F F M

RA 197 5 2 26 10 0 0 49 29 0 0
SLE 62 6 9 8 0 5 8 8 12 0 0
SNA 119 0 0 3 8 3 2 14 11 0 0
GOA 167 7 4 5 0 2 1 12 7 1 0
Vasculitis 20 2 10 1 0 2 10 2 10 0 0
Sjoégren 25 1 4 3 0 1 4 2 10 0 0
GUT 71 1 1 2 3 0 0 17 23 2 4
Polymiyositis 2 0 0 1 0 0 0 1 50 0 0
FM 293 7 2 9 0 8 2 18 6 0 0
Behcet 53 2 3 1 4 0 0 17 32 0 0
PMR 29 1 3 1 0 0 0 4 13 0 0
SCL 12 3 25 2 0 1 1 2 8 1 0
ARF 12 1 8 0 0 2 0 1 8 0 0
FMF 12 0 0 0 1 2 0 4 0 0 0
PAN 1 0 0 0 0 0 0 0 0 0 0
Takayasu 2 0 0 0 0 0 0 0 0 0 0
Total 1000 36 71 61 26 26 28 151 219 4 4

* MCV: Mean corpuscular volume, PLT: Platelet, WBC: White blood cell, MPV: Mean platelet volume

RESULTS

Thousand patients, 771 women and 229 men,
with a median age of 49 years were included in
the study. The most common diagnosis was
fibromyalgia, followed by rheumatoid arthritis,
generalized osteoarthritis and sero-negative
arthritis. Thrombocytosis was identified in 89
(8.9%) patients. The incidence of thrombocytosis
in male patients (27%) was found to be
significantly different than the incidence in female
patients (4%) (p=.001). Thrombocytosis was
observed in 36 of 197 patients (18%) with
rheumatoid arthritis (RA), in 14 of 293 patients
(5%) with fibromyalgia, in 8 of 62 patients (13%)
with systemic lupus erythematosis (SLE), in 11 of
119 patients (9%) with sero-negative arthritis
(SNA), in 5 of 167 patients (3%) with generalized
osteoarthritis, in 5 of 53 patients (9%) with
Behcet syndrome and in 3 of 25 patients (12%)
with Sjogren’s syndrome. The involvement of
female patients was common in Behget’s disease
and in sero-negative arthritis (Table 1).
Thrombosis was observed in total of 22 patients
(Table 1). Eight patients had pulmonary embolism
demonstrated by high-resolution CT, and these
patients were treated. Thrombocytosis was
identified in 2 of 8 patients with pulmonary
embolism (1 of all patients with Antiphospholipid
Syndrome (APS), 1 of all patients with SNA).

Pulmonary embolism was observed relatively
more common in Behcet's disease (4%). Deep
vein thrombosis was observed in total of 14
patients, which is also commonly observed in
Behcet'’s disease (17%).

Thrombocytosis was not identified in patients
with deep vein thrombosis.
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Eight patients with increased mean platelet
volume (MPV) were identified and it was most
common in gout. No relation between thrombosis
and increased MPV was found. Laboratory
evaluations of the patients were summarized in
Table 2.

DISCUSSION

Thrombocytosis is one of the factors that can
cause thrombosis and thrombosis is among the
leading causes of mortality!. Thrombocytosis can
be divided into two categories; essential throm-
bocytosis and secondary (reactive) thrombocytosis.

Essential thrombocytosis is one of the chronic
myeloproliferative disorders such as polycythaemia
vera, myelofibrosis and chronic myeloid leukaemia’.

Thrombocytosis is observed in all of these
abnormalities in association with a particular blood
cell type which predominates according to the
type of the myeloproliferative disorder. Platelet
count is always higher than 1.000.000/mm? in
essential thrombocytosis.

Bleeding and/or thrombosis can be observed
related to thrombocytosis in patients with
essential thrombocytosis?.

Reactive thrombocytosis can be observed
associated with inflammatory disorders, malignan-
cies (Hodgkin's disease, solid tumors), chronic
iron deficiency, infection, acute or chronic blood
loss, splenectomy and hyposplenism’. Platelet
counts are usually below 1.000.000/mm?3 but
above 400.000/mm?>. Reactive thrombocytosis
does not indicate any specific treatment except
the treatment of underlying disease, because
usually unless additional risk factors are present,
reactive thrombocytosis is not associated with an
increased risk of thromboembolic events®3, There



is no laboratory criterion to differentiate essential
thrombocytosis from secondary thrombocytosis.

The clinical and laboratory evaluation of the
patients with thrombocytosis must be done to
diagnose any associated systemic disease and to
make the differential diagnosis between primary
and secondary thrombocytosis. In rheumotologic
diseases, secondary thrombocytosis occurs®®:1,

Reactive thrombocytosis is most commonly
seen in rheumatoid arthritis which is associated
with iron deficiency anemia®. The underlying
mechanism of thrombocytosis in RA is not clearly
described in the literature. There are some
theories.

Interleukins (IL-1, IL-4 and IL-6) can stimulate
megakaryocytopoesis with proinflammatory
mediators®. Inflammation also can be secondary
to the secretion of stem cell factor, leukemia
inhibitor factor, granulocyte colony stimulating
factor (G-CSF), Trombopoetin (TPO) which
stimulate the initiation of the mechanism that
cause thrombocytosis®!!2, Although there is no
clear description of the exact mechanism that
cause thrombocytosis, it is known that there is
positive correlation between the presence of
thrombocytosis and clinical activity of the
rheumatologic disease>®°, Similarly we found
that, when the patients are in active stage of the
disease, that can be described as increased CRP,
RF, ESR levels and presence of morning stiffness,
they have the risk of thrombocytosis®®*3. Cervera
et al. reported 39 of 75 RA patients had
thrombocytosis!®. In three of these patients they
found short platelet half life and high platelet
turnover. In another study, thrombocytosis was
found in 23 of 26 patients (88%) with juvenile
RA®®, In RA patients, predisposition to thrombosis
was found to be increased due to high level
homosistein or presence of anti-phospholipid
(APL) antibody'®. In our study, the frequency of
thrombocytosis is 18% (36 of 197 RA patients),
the average platelet number in RA patients with
thrombocytosis is 464+48/mm?> and no case of
thrombosis was observed in RA patients with
thrombosis.

Systemic lupus erythematosis is usually
associated with thrombocytopenia rather than
thrombocytosis!’. The incidence of thrombocyto-
penia was reported to be between 15-58% and it
was stated to be one of the causes of mortality.

Thrombocytopenia was reported to be a result
of autoimmune process in SLE!”. Thrombosis can
also be seen in SLEY'*8, In a study, the ratio of
thromboembolic events in SLE has been found to
be 25-28%!°. The most common cause of
thrombosis in SLE is antiphospholipid antibodies.
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But, the hereditary factors such as Protein C,
protein S or antithrombin-III deficiencies, factor
V-leiden, prothrombin or methylen tetrahydrofo-
late reductase (MTHFR) may have a part in
thrombosis etiology. Colli S et al. found that
protein-C, fibrinogen, D-dimer and homosistein
levels were increased in SLE patients which cause
thrombosis!!. We have 62 patients with SLE and 8
of these patients had thrombocytosis (12.8%).
Pulmonary embolism were identified in 1 of all
APS patients and 1 of all SNA patients with
thrombocytosis among our rheumatologic patients.
Thrombosis occurs in the presence of Anti-
cardiolipin antibody (ACA)-IgG, ACA-IgM, Lupus
antibody in rheumotologic diseases?%2*,

Anticardiolipin antibody presence is seen in

antiphospholipid syndrome as a primary pathology
and can be seen in SLE, RA and scleroderma as
well?®, However, the mechanism of thrombosis is
not clear. ACA can cause APC resistance effecting
Protein S - Protein C metabolism. At the same
time, it stimulates prostacyclin and tPA secretion
from the endothelium. Unikiene et al. reported 38
cases with positive ACA IgG in a heterogenous
group of rheumatological patients composed of
242 patients. There is always high levels of
positive ACA in rheumatic heart disease,
thrombocytopenia and livedo retikularis??. In our
study pulmonary embolism was found 1 of all
patients with antiphospholipid syndromes.
Plasma homosistein level is another important
parameter in thrombosis. Aksu et al. found higher
homosistein level in patients with Behget’s disease
and thrombosis than control group.

Hiperhomosisteinemia in Behget’s disease can
be accepted as an independent risk factor for
thrombosis?>. Homosistein levels of 29 patients
who used methotrexate were found higher than
the control group with statistical significance?3. In
our study, thrombosis was observed in Behget’s
disease, SLE and RA.

High MPV level shows increased platelet
turnover and increased number of young platelets
in the circulation. Generally in the circulation of
patients with high risk of thrombosis, the number
of young platelets increases due to consumption.
We found MPV>11 fL in 8 of 1000 rheumotologic
cases, 4 cases of gout (4/71), 3 cases of GOA
(3/167) and one case with fibromyalgia (1/293),
which is opposite to our theory (Table 2).

There was two thrombosis attacks in our
patients with reactive thrombocytosis. Presence of
reactive thrombocytosis does not increase the risk
of thrombosis in rheumotologic patients, if there is
no other risk factor, so antiagregan or
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anticoagulant prophylaxis for these patients is
usually unnecessary?.

In conclusion, patients with rheumatologic

pathologies in order to prevent further morbidity.
Thrombocytosis can be observed in SLE which is
not previously mentioned in the literature and

diseases should be evaluated for secondary patients with Behcget's disease should be closely
thrombocytosis and for possible thrombotic followed for the occurrence of venous thrombosis.
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