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Neutrophil CD64 Expression in Behçet’s Disease
KEMAL ÜRETEN, IHSAN ERTENLI, M. AKIF ÖZTÜRK, SEDAT KIRAZ, A. MESUT ONAT, MURAT TUNCER,
HAMZA OKUR, ALI AKDOGAN, SULE APRAS, and MERAL ÇALGÜNERI

ABSTRACT. Objective. Hyperfunction of neutrophils is a characteristic finding in Behçet’s disease (BD).
Microbial agents have been proposed as causative agents in the disease flares. Fc gamma receptor 1
(CD64) is not normally expressed by neutrophils of healthy individuals, but is upregulated by these
cells in response to microbial wall components and proinflammatory cytokines. The degree of poly-
morphonuclear leukocyte (PMN) CD64 expression is different in autoimmune diseases and systemic
infectious diseases. We investigated PMN CD64 expression in patients with BD. 
Methods. Thirty-seven patients with active BD (M/F: 18/19, mean age: 34.4 ± 9.7 yrs), 35 patients
with inactive BD (M/F: 11/24, mean age: 35.9 ± 11.6 yrs), 27 patients with culture proven infections
(M/F: 19/8, mean age: 54.4 ± 15.2 yrs), 31 healthy  controls (M/F: 14/17, mean age: 37.7 ± 8.7 yrs),
and 42 patients with active inflammatory disease (M/F: 13/29, mean age: 39.3 ± 14.9 yrs) were
enrolled in this study. Flow cytometry was used to assess the prevalence of CD64-bearing PMN in
whole blood samples.
Results. The prevalence of CD64-bearing PMN was significantly higher in patients with infectious
disease (77.1 ± 18.4), inflammatory disease (37.1 ± 27.5), and active BD (48.9 ± 22.5) than in
healthy controls (9.5 ± 7.8) or patients with inactive  BD (12.9 ± 9.5). CD64 expression was similar
in controls and patients with inactive BD. In the infectious disease group, expression of CD64 was
significantly higher than in the active BD and active inflammatory disease groups, while there was
no significant difference between the groups of patients with active BD and inflammatory disorders.
Conclusion. Neutrophil CD64 expression increases during exacerbation of BD. This increase
appears to be a non-specific inflammatory response and does not reflect PMN activation triggered
by a living microorganism. (J Rheumatol 2005;32:849–52)
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Behçet’s disease (BD) is a multisystem, chronic inflamma-
tory disease of unknown etiology. The disease course is typ-
ically characterized by recurrent inflammatory attacks and
periods of remission. Microbial agents have been proposed
as causative agents in exacerbations of BD1-3. In addition,
neutrophil over-activation is a well known phenomenon,
and there is evidence for the in vivo primed state of neu-
trophils in BD2-5. Fc receptors are found on the cell mem-
brane of leukocytes and are functional in both innate and
adaptive immune responses. Among the Fc receptors, Fcγ
receptor 1 (CD64) is constitutively expressed on
macrophages, monocytes, and eosinophils. However, CD64
is not normally expressed by polymorphonuclear leukocytes

(PMN) of healthy individuals, but is stored intracellularly
and mobilized as a physiological response to microbial wall
components, complement split products, and some proin-
flammatory cytokines6-9.

In a recent study, CD64 expression on the neutrophil sur-
face was greater in autoimmune diseases than on neutrophils
of patients with noninflammatory disease, and CD64
expression on PMN from patients with systemic infectious
diseases was greater than on those from patients with non-
inflammatory and inflammatory diseases9. Therefore,
autoimmune disorders and systemic infections have distinct
patterns of PMN CD64 expression. 

Using flow cytometric analysis, we investigated whether
the prevalence of PMN bearing CD64 was increased in
patients with active compared to inactive BD and to patients
with culture proven infections and healthy controls. Since
PMN activation is not a specific feature of BD and may also
be seen in other vasculitic syndromes and connective tissue
disorders, patients with various inflammatory diseases other
than BD were included in this study as disease controls. 

MATERIALS AND METHODS
Patients. The study comprised 5 groups: 37 patients with active BD (M/F:
18/19, mean age: 34.4 ± 9.7 yrs), 35 patients with inactive BD (M/F: 11/24,
mean age: 35.9 ± 11.6 yrs), 27 patients with culture proven infections (M/F:
19/8, mean age: 54.4 ± 5.2 yrs), 31 healthy controls from the hospital staff
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(M/F: 14/17, mean age: 37.7 ± 8.7 yrs), and 42 patients with active inflam-
matory disease (M/F: 13/29, mean age: 39.3 ± 14.9 yrs). 

All of the patients with BD fulfilled the criteria of the International
Study Group for BD10. Disease manifestations of the patients are summa-
rized in Table 1. Patients with one or more of these features at the time of
blood sampling were considered to have active disease. Seven patients had
uveitis, 3 patients had vascular involvement, 6 patients had arthritis, 2
patients had genital ulcer, 2 patients had arthritis and oral ulcer, 3 patients
had uveitis and oral ulcer, one patient had genital ulcer and oral ulcer, and
3 patients had erythema nodosum and oral ulcer during blood sampling.
The remaining 10 patients in the active BD group had oral ulcer as the sole
manifestation of clinical activation. Fourteen patients in the active BD
group were newly diagnosed and were not receiving any medication during
blood sampling. Only 3 patients in the inactive BD group were free of any
medication. All of the remaining patients in both groups were using
colchicine, low dose aspirin, and intramuscular benzathine penicillin, 1.2
million units every 3 weeks. Additionally, interferon (IFN) alpha, steroids,
cyclosporine, and azathioprine were given to 6 patients, 4 patients, one
patient, and 2 patients, respectively in the active BD group. 

The infectious disease group consisted of 27 patients with culture proven
infection of any kind. Urinary infection, wound infection, pneumonia, intra-
abdominal abscess, and sepsis were documented in 12, 6, 3, 3, and 3 patients,
respectively. Neutropenic patients were excluded from the study. All patients
in this group were taking antibiotics at the time of blood sampling. 

In the active inflammatory disease group, there were 12 patients with
rheumatoid arthritis (RA) (29%), 9 patients with systemic lupus erythe-
matosus, 9 patients with seronegative spondyloarthropathy (21%), 3
patients with sarcoidosis (7%), 3 patients with systemic vasculitis (7%), 4
patients with familial Mediterranean fever (10%), and 2 patients with sys-
temic sclerosis (5%). All had active disease manifestations during blood
sampling. As it has been shown that corticosteroids, disease modifying
antirheumatic drugs (DMARD), and cytotoxic treatment have no signifi-
cant impact on CD64 expression on neutrophils9, no patient was excluded
for drug use.

We obtained approval from the ethics committee of Hacettepe
University Medical School and informed consent for participation was
obtained from all study patients.

Statistical analysis. Comparisons of the prevalence of CD64-bearing PMN
between groups were performed with one-way analysis of variance
(ANOVA). Statistically significant differences obtained from one-way
ANOVA were further tested by the Tukey test for post hoc pairwise com-
parisons. The correlation between age and prevalence of CD64 expressing
neutrophils was evaluated by the Pearson correlation test. Results were
expressed as mean ± standard deviation (SD). A p value below 0.05 was
considered statistically significant. The Statistical Package for Social
Sciences (SPSS) version 11.0 was utilized for data analysis.

RESULTS
The mean age of patients in the infectious disease group was

significantly higher than the other groups (p < 0.05). There
was no significant difference in age distribution among the
remaining 4 groups. Erythrocyte sedimentation rate (ESR)
and C-reactive protein (CRP) values were significantly
higher in patients with active BD, the infectious disease
group, and the inflammatory disease group (p < 0.05).
Patients with active and inactive BD were comparable
regarding age and disease duration. 

CD64-bearing PMN were significantly more prevalent in
patients with infectious disease (77.1 ± 18.4), inflammatory
disease (37.1 ± 27.5), and active BD (48.9 ± 22.5) than in
healthy controls (9.5 ± 7.8) or patients with inactive BD (p
< 0.001). CD64 expression was similar in healthy controls
and patients with inactive BD (12.9 ± 9.5) (p > 0.05). In the
infectious disease group the expression of the CD64 was
significantly higher than in the active BD and active inflam-
matory disease groups (p < 0.001), while there was no sig-
nificant difference between the groups of patients with
active BD and active inflammatory disorders (Table 2,
Figure 1). There was no correlation between age and preva-
lence of CD64 expressing neutrophils in any group. The
effects of different clinical findings of BD on neutrophil
CD64 expression were not investigated because of the lim-
ited number of patients with each clinical manifestation dur-
ing blood sampling. 

DISCUSSION
We have shown that the prevalence of CD64-bearing PMN
in patients with active BD was significantly higher than in
patients with BD in remission and healthy controls; this is
comparable to patients with inflammatory disorders and sig-
nificantly lower than patients with culture proven infections.
The prevalence of CD64-bearing PMN in patients with inac-
tive BD was similar to healthy controls. 

The pathogenetic role of PMN in BD has been previous-
ly investigated. Significant neutrophil accumulation at
active lesions of BD, including pustular folliculitis, pather-
gy reactions, and hypopyon is evident5,11. Moreover, vari-
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Table 1. Clinical features of patients with BD. There was no significant dif-
ference regarding the frequency of any of these clinical manifestations
between the active and inactive BD groups.

Clinical Active BD Inactive BD Total
Manifestation Group (n = 37) Group (n = 35)

Oral ulcer (%) 37 (100) 35 (100) 72 (100)
Genital ulcer (%) 33 (89.2) 29 (82.9) 62 (86.1)
Cutaneous findings (%) 17 (45.9) 19 (54.3) 36 (50)
Ocular manifestations (%) 18 (48.6) 19 (54.3) 37 (51.4)
Arthritis (%) 13 (35.1) 11 (31.4) 24 (33.3)
Vascular involvement (%) 7 (18.9) 5 (14.3) 12 (16.7)

Table 2. The prevalence of CD64-bearing PMN in different study groups.

Group Male/Female Mean Age CD64-Bearing
Neutrophils (%)

Active BD 18/19 34.4 ± 9.7 48.9 ± 22.5a,b

Inactive BD 11/24 35.9 ± 11.6 12.9 ± 9.5c,d

Inflammatory disease 13/29 39.3 ± 14.9 37.1 ± 27.5
Documented infection 19/8 54.4 ± 15.2 77.1 ± 18.4e

Healthy controls 14/17 37.7 ± 8.7 9.5 ± 7.8

a p < 0.001 for active BD group vs inactive BD group, active BD group vs
documented infection group, and active BD group vs healthy controls. b p
> 0.05 for active BD group vs inflammatory disease group. c p < 0.001 for
inactive BD group vs inflammatory disease group, and inactive BD group
vs documented infection group. d p > 0.05 for inactive BD group vs healthy
controls. e p < 0.001 for documented infection group and all other study
groups.
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ous in vitro experiments have found overactive neutrophils
in patients with BD2,4,12,13. Neutrophil surface antigen stud-
ies revealed increased expression of CD10 and CD14 in BD
patients and patients with inflammatory arthropathies;
moreover, increased CD14 expression was observed in
active compared to inactive disease. Changes in surface
molecules were more prominent in patients with sepsis4.
These phenotypic changes reflect the state of activation of
PMN in BD. 

The clinical course of BD is undulating, with periods of
activation and remission. Various microbial agents, mainly
herpes simplex virus (HSV) and Streptococcus sanguis have
been suggested as etiologic and/or triggering factors in BD
pathogenesis1-3. HSV DNA has been found in mucocuta-
neous lesions of patients with BD, and inoculation of HSV
induced BD-like symptoms in mice2,14. S. sanguis and anti-
bodies against this microorganism are frequently found in
oral mucosa and serum of BD patients, respectively1,2,15.
Increased oral manifestations after dental surgery are fre-
quently observed in patients with BD. Moreover, prophylac-
tic penicillin therapy is beneficial in controlling mucocuta-
neous manifestations and arthritis of BD16,17. Microbial heat
shock proteins (HSP) might be the common denominator of
the proposed etiological factors in the pathogenesis of BD.
Significant sequence homology exists between mammalian
and microbial HSP. Infection induced stress upregulates
HSP synthesis, and microbial HSP responsive T cells stimu-
late autoreactive T cells by cross reactivity mecha-
nisms1,2,15,18. 

CD64 is considered an activation marker of neutrophils.
Normally, CD64 is present on the surface of a few circulat-
ing PMN, but neutrophil CD64 expression rapidly increases
as a response to microbial wall components, complement
split products, and some proinflammatory cytokines includ-
ing tumor necrosis factor alpha (TNF-α), IFN-γ, and inter-
leukin 8 (IL-8)6-9. Hence, both bacterial infections and some
autoimmune conditions cause upregulation of neutrophil
CD64 expression9,19-21. However, autoimmune disorders
and systemic infections cause distinct patterns of PMN
CD64 expression. In autoimmune disease PMN CD64
expression was greater than in noninflammatory disease,
while in systemic infectious disease expression was greater
than in noninflammatory and inflammatory disease9. Our
results are comparable: CD64 expression was greater in
active than in inactive BD and healthy controls, reflecting
the state of neutrophil activation. However, CD64 expres-
sion was lower than in bacterial infections, and comparable
to expression induced by other inflammatory disorders.
Therefore, expression of those surface molecules reflects
non-specific inflammation. Although previous reports sug-
gested beneficial effects of prophylactic antibiotics in some
clinical manifestations of BD16,17, our results did not show
PMN activation triggered by a living infectious microorgan-
ism. Increased levels of CD64 expressing PMN could be
due to proinflammatory cytokines such as TNF-α, IFN-γ,
and IL-8, which increase during BD exacerbations3,22-25.
Likewise, increases in CD10 and CD14 surface molecule
expression on neutrophils were more prominent in patients
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Figure 1. Prevalence of CD64 positive neutrophils in patients with active Behçet’s disease, clinically inactive
BD, active inflammatory disease, culture proven infections, and healthy controls.
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with sepsis than in patients with BD and patients with
inflammatory arthropathies4. 

Measuring activity of BD is difficult. There is currently
no laboratory marker, including ESR and CRP, that corre-
lates well with flares of BD26,27. Moreover, both ESR and
CRP increase in many infectious conditions. Quantitative
measurement of neutrophil CD64 expression was suggested
to distinguish between systemic infection and flares of
autoimmune disease9. Likewise, flow cytometric determina-
tion of PMN CD64 expression warrants further investiga-
tion as a novel method to measure disease activity in BD and
to discriminate between disease flare and infection. Owing
to the limitations of our cross-sectional study, further stud-
ies with prospective followup are needed. It would also be
interesting to evaluate the effects of different clinical mani-
festations of BD on PMN CD64 expression. 

In conclusion, neutrophil CD64 expression increases dur-
ing BD exacerbations. This increase appears to be a non-
specific inflammatory response and does not reflect PMN
activation triggered by a living microorganism. Therefore,
the level of increase could distinguish between inflamma-
tion induced by flares of BD and microbial infections. 
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