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Background: Rheumatoid arthritis (RA) is an autoimmune disease, where the normal joint tissues attacked
by body’s immune system, causing their inflammation. Cluster of Differentiation 69 (CD69) is a human
transmembrane C-Type lectin protein encoded by the CD69 gene. It’s expression was induced by activation
(in vivo and in vitro) of T lymphocytes and Natural Killer (NK) Cells. As CD69 early activation has
been implicated in the pathogenesis of some inflammatory diseases, its expression on peripheral blood
T-lymphocytes must be evaluated.

Objective: To evaluate the expression of CD69 on peripheral blood T-lymphocytes in RA Iraqi patients.
Patients and methods: This study carried out between March 2014 and May 2014. The study involved 40
patients diagnosed with RA attending rheumatology outpatient’s clinic at Baghdad medical city teaching
hospital diagnosed clinically and classified according to the 2010 American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR) classification criteria for rheumatoid arthritis,
compared to 40 apparently healthy individuals as a control group. Erythrocyte sedimentation rate (ESR) was
measured by Westergren method. Flow cytometric immunophenotype analysis applied on T-lymphocytes
for measuring the fluorescence intensity of CD3 and CD69 expression on those cells.

Results: This study showed that the mean of ESR in RA patients was (66.8) while in healthy control it is only
(20.4). And the mean of CD3 was higher in healthy individuals (41.88) than in RA patients (35.32), while
the mean of CD69 was significantly higher among RA patients (11.09) than that of healthy controls (3.58).
Also a moderately strong positive linear correlation was found between CD69 expression and RA severity.
Conclusions: the expression of CD69 was up-regulated in freshly isolated peripheral blood lymphocytes

from RA patients in comparison to healthy individuals.
Keywords: Rheumatoid arthritis, CD69 and Disease Activity Score (DAS28) .

Introduction:

Rheumatoid arthritis (RA) is an autoimmune disease, where the
normal joint tissues attacked by body’s immune system, causing
their inflammation (1).Although it is properly considered
a disease of the joints, extra-articular manifestations can be
caused by abnormal immune responses (2). In some cases,
production of rheumatoid factor (RF) with the formation of
immune complexes that fix complement contributes to those
extra-articular findings (3).

Most people used to be treated with corticosteroids/non-
steroidal anti-inflammatory drugs (NSAIDs), and then
progressed to non-biologic disease-modifying antirheumatic
drugs (DMARDs) mostly if people had not responded to the
previous drugs (4).

RA is the most common inflammatory arthritis, affecting
0.5% to 1% worldwide. It can occur at any age but mainly
begins after age 40(5). The disorder is much more common
in women (6). The exact causes of RA are unknown. But
research has shown that several factors may contribute to the
development of RA as genetic factors which can be triggered
by environmental factors (7).
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The detailed immunogenetic studies provided clues in
understanding the causes of RA (8). The traditional paradigm
suggests that T cells in the joint activated by a pathogenic
stimulus and subsequently drive an antigen-specific response.
There is no requirement for a specific arthritogenic antigen to
initiate the process because T cells with a memory phenotype
accumulate in the joint owing to the release of chemo-
attractants. A nonspecific stimuli permits subsequent ingress
of the correct T cell phenotype to engage resident synovial
lining cells (9).

Cluster of Differentiation 69 (CD69) is a human transmembrane
C-Type lectin protein encoded by the CD69 gene. It’s
expression was induced by activation (in vivo and in vitro)
of T lymphocytes and Natural Killer (NK) Cells. While CD3
antigen used to be a useful immunohistochemical marker for
T-cells in tissue section because it bounds to the membrane of
all mature T-cells (10).

CD69 belongs to a family of receptors that modulate the
immune response and whose genes are clustered in the natural
killer gene complex, present in humans on chromosome
12. Expression of CD69 at the cell surface induced by T
lymphocytes activation. In addition, cross-linking of CD69 by
specific antibodies leads to the activation of cells bearing this
receptor and to the induction of effecter functions. However,
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the physiological ligand of CD69 is unknown (11). The
expression of CD69 has been studied in many autoimmune
diseases as Systemic Lupus Erythematosus (SLE) and celiac
disease. In earlier reports, T cells obtained from synovial fluid
of patients with rheumatoid arthritis and juvenile rheumatoid
arthritis, over express CD69+ antigen when compared to
normal controls (12). Since the early activation antigen CD69
has been implicated in the pathogenesis of some inflammatory
diseases, we evaluated the expression of this molecule on
peripheral blood T-lymphocytes.

Materials and method:

This study carried out between March 2014 and May 2014.
The study involved 40 patients diagnosed with RA attending
rheumatology outpatient’s clinic at Baghdad  medical
city teaching hospital, diagnosed clinically and classified
according to the 2010 American College of Rheumatology
(ACR) and European League Against Rheumatism (EULAR)
classification criteria for rheumatoid arthritis (13), compared to
40 apparently healthy individuals as a control group. The study
was approved by the ethical committee of the microbiology
department in Baghdad University. The age was matched
between the patients and controls groups, ranging from (35-
60) years.

Two milliliter Blood sample were obtained from each individual
by venous puncture, then added to EDTA anticoagulant and
was used for the erythrocyte sedimentation rate (ESR) and flow
cytometric immunophenotype analysis. ESR was measured by
Westergren method (3).

Flow cytometric immunophenotype analysis applied on
T-lymphocytes for measuring the fluorescence intensity
of CD3 and CD69 expression on those cells, by use of
Monoclonal Antibodies Detecting Human Antigen (CD69)
(Becton, Dickinson (BD) company, USA) catalogue number
(341652), and Monoclonal Antibodies Detecting Human
Antigen (CD3) (R&D systems) catalogue number (FAB100F).
Usually CD3 was measured routinely because it is the marker
used to capture T-lymphocytes.

The results were expressed as mean and SD by using Statistical
package for Social Sciences (SPSS) version 19.0. ANOVA test
and ROC analysis were applied also, the value of (p<0.001)
was considered statistically highly significant.

Results:

Table (1) shows range, mean, SD and SE of blood ESR level,
CD3 and CD69 expression among all study individuals. It
shows that the level of blood ESR and CD69 were significantly
higher among RA patients. This result also shown as dot
diagram in figure (1).

Table (1): The case-control differences in the means of
ESR, CD3 and CD69

Study group
Controls Cases P (t-test)
Blood ESR <0.001
Range (8-80) (10 - 100)
Mean 20.4 66.8
SD 16.9 29.7
SE 2.66 4.7
N 40 40
CD3 0.09[NS]
Range (4.24-62.08) (7.59-62.54)
Mean 41.88 35.32
SD 16.93 16.95
SE 2.677 2.68
N 40 40
CD69 <0.001
Range 0.97-9.42) (1.4 -27.43)
Mean 3.58 11.09
SD 2.14 5.32
SE 0.339 0.842
N 40 40
SD-Standard Deviation
SD-Standard Error
N-total number
NS-Non Significant
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Figure (1): Dot diagram with error bars showing the case-
control difference in the median of CD3 and CD69

The RA patients were divided according to disease activity
score (DAS28) by rheumatologist into three groups (mild,
moderate and sever). The associations between the expression
of CD3 and CD69 with disease activity were shown in
figure (2), CD69 expression was significantly higher among
RA patients with moderate activity. Figure (3) shows the
moderately strong positive linear correlation between CD69
and RA activity score.
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Figure (2): Dot diagram with error bars showing The
association between the expression of CD3 and CD69 with
(DAS28)
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Figure (4): The validity of blood ESR and CD69 in the
diagnosis of rheumatoid arthritis
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Figure (3) linear correlation between CD69 and RA activity
score (DAS28).

ROC curves in figures (4) and (5) show the validity of blood
ESR, CD69 and CD3 markers according to sensitivity,
specificity and accuracy. This also helps in demonstrating the
optimum cut-off value for each test in addition to calculation
of highest specificity and highest sensitivity. Optimum cut-off
for better accuracy were (35, 5.20 and 46.57) for blood ESR,
CD69 and CD3 respectively .

Figure (5): The validity of CD3 in the diagnosis of
rheumatoid arthritis

Discussion:

As the measures of blood ESR indicate inflammation (13).
In this study, RA patients have abnormally high blood ESR
because RA is the most common inflammatory arthritis.

The early studies suggested an unrestricted abundance of
cytokines in RA. Factors produced by macrophages and by
synovial fibroblasts are markedly increased, whereas factors
generated by T lymphocytes are low in RA (14). A non
significant difference in CD3 molecule in RA patients in
comparison to healthy individuals was estimated in this study.
This could be due to therapeutic intervention that restore
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Treg activity which downregulate other T cells and cytokine
production. Some previous studies documented that peripheral
blood Treg were unable to suppress T cell or monocyte
cytokine production in response to in vitro stimuli such as anti-
CD3 and anti-CD28 antibody(10). Since the up-regulation of
the activation marker seems to be an indicator of the high
proportion of activated lymphocytes that accumulate in the
affected joints, some studies concluded the evidence of CD69
expression on synovial fluid neutrophils from RA patients
(15). In agreement with previous studies, this study shows that
CD69 expression was significantly higher in peripheral blood
from RA patients.

Also a moderately strong positive linear correlation was found
between CD69 and RA severity. This explained previously
by the fact that the early activation antigen CD69 has been
implicated in the pathogenesis of some inflammatory diseases
and This abnormal CD69 expression could result in abnormal
proliferation of autoreactive lymphocytes that perpetuate the
inflammatory response(16).

Conclusions:

The expression of CD69 was up-regulated in freshly isolated
peripheral blood lymphocytes from RA patients. However,
the mechanism(s) of induction and its possible role in the
pathogenesis of RA remain to be defined .
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