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Abstract

Objective: This study aimed to investigate if there is any difference in terms of
leukocyte and platelet counts between vasculitis and cerebral thromboembolism.
Materials and Methods: In this cross-sectional study, the records of patients who
underwent diagnostic cerebral angiography at Aydin Adnan Menderes University
Hospital between January 2017 and December 2020 were recorded retrospectively.
One hundred fifty-nine patients were included in this study. One hundred twenty-
nine patients have the diagnosis carotid artery disease (CAD group) in varying
degrees and 30 patients have the diagnosis of vasculitis (vasculitis group).
Results: Fifty-five (34.6%) patients were women and 104 (65.4%) were men. The
median (1% quartile-3" quartile) age was 67 (56-75). In the atherosclerosis group,
14.7% minimal occlusion (occlusion level: 20-49%), 15.5% moderate occlusion
(occlusion level: 50-70%), 69.8% severe occlusion (occlusion level: 75-100%) were
detected. The age is significantly higher in the CAD group than in the vasculitis
group (p<0.001). Also, eosinophil (p=0.028) and basophil (p<0.001) levels were
significantly higher, platelet level was significantly lower in the atherosclerosis
group than in the vasculitis group. The comparison is done according to gender.
There are significantly higher eosinophil (p=0.007) and basophil (p=0.006) levels in
male patients with atherosclerosis than in male patients with vasculitis but not in
females.

Conclusion: Compared with vasculitis cases, basophil and eosinophil levels were
higher and platelet levels were lower in CAD cases. In cases with suspected CAD,
higher eosinophil and basophil levels, and lower thrombocyte levels may be clues
in terms of diagnosis and may guide clinicians in early diagnosis.

0z

Amac: Bu calismanin amaci, vaskiilit ve serebral tromboemboli arasinda I6kosit ve
trombosit sayilari acisindan fark olup olmadigini arastirmaktir.

Gerec ve Yontemler: Bu kesitsel calismada, Aydin Adnan Menderes Universitesi
Hastanesi'nde Ocak 2017-Aralik 2020 tarihleri arasinda tanisal serebral anjiyografi
yapilan hastalarin kayitlari geriye dontik olarak kaydedildi. Bu calismaya 159 hasta
dahil edildi. Yiiz yirmi dokuz hastaya degisen derecelerde karotis arter hastaligi
(KAH grubu), 30 hastaya vaskiilit (vaskiilit grubu) tanisi konmustur.

Bulgular: Hastalarin 55'i (%34,6) kadin, 104'l (%65,4) erkekti. Ateroskleroz
grubunda, ortanca (1. ceyrek-3. ceyrek) yas 67 (56-75) idi. %14,7 minimal oklizyon
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(ttkanma seviyesi: %20 ila %49), %15,5 orta okliizyon (okliizyon seviyesi: %50 ila %70) ve %69,8 ciddi okliizyon (okllizyon seviyesi:
%75 ila %100) tespit edildi. KAH grubunda yas vaskilit grubuna g6re anlamli olarak daha yiiksektir (p<0,001). Ayrica ateroskleroz
grubunda vaskiilit grubuna gore eozinofil (p=0,028) ve bazofil (p<0,001) diizeyleri anlamli olarak yliksek, trombosit diizeyi anlamli
olarak distiktii. Karsilastirma cinsiyete gore yapildi. Aterosklerozlu erkek hastalarda eozinofil (p=0,007) ve bazofil (p=0,006) seviyeleri
vaskdlitik erkeklere gore anlamli olarak daha yiiksekti, ancak kadinlarda yoktu.

Sonug: Vaskiilit olgulari ile karsilastirildiginda, KAH vakalarinda bazofil ve eozinofil seviyeleri daha yiiksek ve trombosit seviyeleri
daha distiktli. KAH siiphesi olan olgularda eozinofil ve bazofil diizeylerinin artmasi, trombosit diizeylerinin dlismesi tani acisindan

ipucu olabilir ve klinisyene erken tanida yol gosterici olabilir.

Introduction

Stroke is a neurological disorder and the second
leading cause of death. It is caused by impaired
perfusion due to blockage of blood vessels to the brain.
The most common reason for stroke is atherosclerosis
which is a disease of arteries and characterized by
abnormal accumulation of lipids, inflammatory cells,
matrix deposits. Inflammation plays an important role
in the process of plaque rupture and the formation of
thrombosis (1). Similar to atherosclerosis, vasculitis
involving large vessels such as giant cell arteritis affect
the vascular endothelium, causing vessel narrowing,
occlusion, and various clinical findings related to these
effects. In particular, ischemia as a result of these
diseases may be life-threatening (2). On the other hand,
the incidence of atherosclerosis increases with age (3).

Eosinophils and basophils are involved in the
pathogenesis of vasculitis (4). Eosinophils are
specialized inflammatory cells that routinely
measured as part of the complete blood cell count.
Brain infarcts due to thromboembolism are said to
be associated with the toxicity of eosinophils (5).
Eosinophils promote atherosclerosis involving von
Willebrand factor (VWF) exposure on endothelial
cells and increased atherogenic platelet adhesion to
the vessel wall. Once arterial thrombosis is triggered,
eosinophils are rapidly recruited to the lesion site
in an integrin-dependent manner and intensively
interact with platelets resulting in propagation and
stabilization of developing thrombi (6). Basophils are
a small fraction of leukocytes and secrete heparin and
histamine. There is a significant relationship between
the low basophil count as well as the basophilic
percentin the blood picture with common thrombotic
problems namely the deep vein thrombosis (7).
However, Nemec et al. (8) found an increase in
basophil count with a higher dose of anticoagulant
compared to low dose anticoagulant in dogs but this
finding didn’t reach significance.

Invariousstudies,theuseofimagingmethodsforthe
differential diagnosis of atherosclerosis and vasculitis
has been examined, and it has been emphasized that
these two diseases can be differentiated with various
imaging methods (9). To the best of our knowledge,
there is no study examining various biomarkers and
presenting evidence-based results on this subject.
The aim of this study was to investigate if there is any
difference in terms of leukocyte and platelet counts
between vasculitis and cerebral thromboembolism.

Materials and Methods

In this cross-sectional study, the records of patients
who underwent diagnostic cerebral angiography at
Aydin Adnan Menderes University Hospital between
January 2017 and December 2020 were recorded
retrospectively. Ethical approval of the study was
obtained from the Aydin Adnan Menderes University
Ethics Committee (protocol no: 2021/101, date:
10.06.2021).

Study Group

All cases meeting the inclusion criteria were
included in the study by examining the cerebral
angiographies performed on the relevant dates.

Inclusion criteria:

- Over the age of 18,

- Those with carotid artery disease (CAD) that is
diagnosed as narrowing or near complete or complete
blockage of vessels due to plaques during digital
substraction angiography.

- Patients with small-medium sized vasculitis of
central nervous system which is demonstrated by
the presence of vessel stenoses or aneurysms during
digital substraction angiography.

Exclusion criteria:

- Cases that did not meet the inclusion criteria,

- Presence of active infection, chronicinflammatory
disease, severe allergy
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Finally, 159 patients were included in this study.
One hundred twenty-nine patients have the diagnosis
CAD in varying degrees and 30 patients have the
diagnosis of vasculitis.

Variables

In our study, the following parameters were
examined

- Sociodemographic characteristics (gender, age),

- The result of angiography (vascular occlusion
degree),

- Blood sample results (the count of leukocyte,
neutrophil, lymphocyte, monocyte, eosinophil,
basophil, platelet),

- Monocyte/lymphocyte ratio,

- Platelet/lymphocyte ratio,

- Neutrophil/lymphocyte ratio.

Procedure of the Study

The blood samples of cases who applied to our
clinic and underwent cerebral angiography were
retrospectively screened.

Statistical Analysis

All analyses were performed on SPSSv21 (SPSSInc.,
Chicago, IL, USA). For the normality check, the Shapiro-
Wilk test was used. Data are given as (interquartile
range; IQR) for continuous variables according to the

normality of distribution and frequency (percentage)
for categorical variables. Non-normally distributed
variables were analyzed with the Mann-Whitney U
test. Categorical variables were evaluated using the
chi-square tests. Two-tailed p-values of less than 0.05
were considered statistically significant.

Results

Fifty five (34.6%) patients were women and 104
(65.4%) were men. The median (IQR) age was 67
(56-75). In the atherosclerosis group, 14.7% minimal
occlusion (occlusion level: 20% to 49%), 15.5%
moderate occlusion (occlusion level: 50% to 70%),
69.8% severe occlusion (occlusion level: 75% to 100%)
were detected. The age is significantly higher in the
CAD group than in the vasculitis group (p<0.001).
Also, eosinophil (p=0.028) and basophil (p<0.001)
levels were significantly higher, platelet level was
significantly lower in the atherosclerosis group
than the vasculitis group. The comparison is done
according to gender. There are significantly higher
eosinophil (p=0.007) and basophil (p=0.006) levels in
male patients with atherosclerosis than male patients
with vasculitis but not in females (Table 1).

| Table 1. Summary of patients’ characteristics with regard to groups |

Carotid artery disease Vasculitis

(n=129) (n=30) p-value
Gender
Male 87 (67.4%) 17 (56.7%) 0.264
Female 42 (32.6%) 13 (43.63%) -
Age (year) 68.5 (62-76) 45.5 (38-53) <0.001
Vascular occlusion (%) 85 (65-95) 0 (0-0) -
Leukocyte (x103/mL) 8.75 (7.33-10.23) 8.60 (7.50-11.26) 0.528
Neutrophil (x103/mL) 5.44 (4.47-7.29) 5.57 (4.46-8.26) 0.644
Lymphocyte (x10°/mL) 2.06 (1.54-2.61) 1.99 (1.44-2.86) 0.681
Monocyte (x10%/mL) 0.57 (0.44-0.72) 0.48 (0.41-0.63) 0.108
Eosinophil (x10%/mL) 0.14 (0.09-0.24) 0.10 (0.04-0.20) 0.028
Basophil (x10°/mL) 0.03 (0.02-0.05) 0.02 (0.02-003) <0.001
Platelet (x10%/mL) 243 (194-290) 269.5 (247-310) 0.012
Moncyte/lymphocyte 0.26 (0.18-0.39) 0.24 (0.19-0.27) 0.202
Platelet/lymphocyte 121.68 (88.45-167.14) 132.06 (105.44-184.06) 0.509
Neutrophil/lymphocyte 2.92 (1.96-4.22) 3.04 (2.00-3.8) 0.925
Data are given as median (1% quartile-3 quartile) for continuous variables and as frequency (percentage) for categorical variables
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Discussion

Atherosclerosis and vasculitis, which are diseases
with inflammation in large and small vessels, may
present with clinically similar symptoms. In this study,
in which the clinical features of cases diagnosed with
vasculitisand different degrees of CAD were compared,
basophil and eosinophil cells levels were significantly
higher and platelet levels were significantly lower in
CAD cases when compared with vasculitis cases.

For years, eosinophils have been known as cells
involved in parasitic infection and allergy. However,
today it is emphasized that eosinophils have an
important role in immunoregulation. Eosinophils
continue to be examined for their specific roles in
various studies (10,11). In this study, we determined
that CAD cases had significantly higher eosinophil
levels when compared to vasculitis cases. There
are similar results on this subject in the literature.
Madjid et al. (12) suggested that the development of
cardiovascular events originating from atherosclerosis
in the future can be predicted by the level of
eosinophil. Tanaka et al. (13) reported a relationship
between the level of eosinophils and the severity of
coronary heart disease and vascular stenosis. Similarly,
different studies have shown a correlation between
eosinophil level and the risk of atherosclerotic disease
(14,15). The reason for this relationship has not been
fully revealed in the studies. In a study examining
the reasons for the association of eosinophil level
with atherosclerotic events and the development of
thrombosis, Marx et al. (6) showed that an increase
in eosinophil level increases the exposure of VWF and
platelet adhesion in the endothelium. As a result of
their studies, the authors underlined that eosinophil
is a promising parameter in terms of atherosclerotic
events and thrombosis risk. On the other hand,
an increase in eosinophil level was also shown in
vasculitis cases (7). There has been no previous study
comparing eosinophil values between vasculitis and
CAD cases. Therefore, the difference between the
groups detected in our study could not be compared
with the results of other studies.

Basophils, like eosinophils, are another type
of leukocyte that has an important role in the
immune system. Various studies have investigated
the relationship between basophil level and
atherosclerotic diseases and vasculitis. Pizzolo et

al. (16) emphasized that basophil level is associated
with factor Il plasma coagulant activity in coronary
artery disease and is important in the development of
thrombosis. The relationship between atherosclerosis
in the coronary artery and basophil level has also been
shown in different studies (17). It has been suggested
that basophils may play a role in the increase of
extracellular DNA traps, polyphosphate, and platelet-
activating factors, which can trigger coagulation and
thrombosis. Studies focus on the fact that basophil can
be effective in increasing thrombosis and coagulation
through these pathways (18,19). Although there are
studies on the role of basophil in the pathogenesis
of vasculitis, this conclusion could not be reached
clearly (20). In our study, basophil level was found to
be higher in CAD cases when compared with vasculitis
cases. In previous studies, basophil levels were not
compared between vasculitis and atherosclerotic
diseases. Therefore, we believe that the results of our
study are valuable.

In the case of vascular damage, steps that result
in platelet adhesion, activation, and aggregation
are triggered. When the atherosclerotic vessel is
mechanically damaged or the plaque ruptures, the
blood encounters thrombogenic substances, and
platelets are involved in this pathophysiological
process (21). After vascular damage, platelets migrate
to the area of endothelial damage and form a
hemostatic plaque. The next process depends on the
ability of the platelets to bind to the subendothelial
matrix, and the rapid shape and biochemical changes
of the platelets. Available data on the role of platelets
in the development of human atherosclerosis indicate
that platelet activation is increased in coronary
artery disease, transplant vasculopathy, and CAD
(22). It has been reported that platelet activation
is associated with increased wall thickness in the
carotid artery. In addition, some platelet-derived
chemokines and growth factors have been found
in atherosclerotic plaques. Antiplatelet drugs are
thought to be ineffective in preventing the progression
of atherosclerosis (22). It has been shown that the
platelet level is significantly reduced in ischemic
conditions (23). In addition, it has been emphasized
that there may be a relationship between the
prognosis of ischemic diseases and the platelet level
(24). On the other hand, the relationship between
vasculitis and platelet level was also investigated, and
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it was found that platelet level may increase in active
vasculitis involving small vessels (25). Based on the
studies on vasculitis and atherosclerosis (although the
platelet level was not compared between vasculitis
and CAD cases in previous studies), we can say that
we found lower platelet levels in vasculitis cases and
higher in CAD cases in accordance with the literature.

This study has many limitations. The single-center
nature of the study limits its generalizability. The
retrospective collection of data limited the inclusion
of additional variables in the study. Many parameters
that may affect the presence of atherosclerosis,
the presence of vasculitis and routine blood values
(including basophils and eosinophils) are not
examined. The effects of these parameters at different
levels led us to misinterpret our results. Asymptomatic
or undiagnosed atherosclerosis or vasculitis in the
different vessels of the subjects are not evaluated.
Pathologies found in different vessels may have an
effect on the results. Additional diseases and drugs
used are not recorded. Furthermore, healthy controls
were not involved in this study. These situations may
led us to interpret the results more negatively or
positively. The vasculitis subtype was not recorded
and subtype-specific analyzes are not performed.
Eosinophil and basophil levels may differ in different
vasculitis subtypes. Since the older results of the
cases are not evaluated in our study, a cause-and-
effect interpretation can not be made. The differences
mentioned may occurred before or after the diseases.

Conclusion

Compared with vasculitis cases, basophil and
eosinophil levels were higher and platelet levels
were lower in CAD cases. In cases with suspected
CAD, increased eosinophil and basophil levels, and
decreased thrombocyte levels may be clues in terms of
diagnosis and may guide clinicians in early diagnosis.
In this way, clinicians can reduce the mortality and
morbidity rates associated with this life-threatening
disease by applying the necessary treatment in the
earlier period. By examining more cases and more
parameters in future studies, the role of basophil and
eosinophil levels in the pathogenesis of CAD can be
revealed in detail.
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