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Abstract 
Rheumatoid arthritis (RA) is one of the most challenging medical challenges in the world. There are many medicines help in reducing severity 
of RA. The most important of these medicines are biological treatment. The studies that address the effect of the use of these drugs on the 
lymphocytes population are very scanty, thus present study focused on the effect of the use of endrol (biological treatment) on the number of 
lymphocytes and in peripheral blood. Ninety five blood samples were collected from patients suffering from chronic RA attending the 
rheumatology clinic of Baghdad Teaching Hospital in Iraq from September 2016 to April 2017. The patients fulfilled the 1987 American 
College of Rheumatology criteria for classification of RA. Different biochemical and routine lab tests were done. Flow cytometry was used to 
measure the percentages of CD3+, CD4+ and CD8+ cells in peripheral blood of patients with RA (given endrol), RA (not given endrol) and 
healthy control. It was found significant difference in the levels of ESR, ALT and ALP in patients groups as compare with control. The present 
study showed that endrol increased the level of ESR. While the level of ALT and ALP decrease in peripheral blood of patients treated with 
endrol as compared with other groups. There is no significant difference in percentage od CD3+ cells between both patients groups and 
control. Significant increase in percentage of CD4+ cells and decrease in CD8+ cells as copared with healthy control. It was found that there is 
no significant effect of endrol on the level of CD3+, CD4+ and CD8+ cells.    
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INTRODUCTION 
Rheumatoid arthritis (RA) is a systemic disease and symptoms 
such as fatigue and weight loss are common. Patients with RA 
have persistent synovial inflammation, causing chronic pain, joint 
damage and progressive disability. RA is accompanied by 
activation of the acute phase response, with elevation of serum C-
reactive protein (CRP) and the erythrocyte sedimentation rate 
(ESR) [1]. The prevalence of RA is approximately 0.5–1.0% and 
females are three times more commonly affected than males. 
Patients typically develop symptoms between the ages of 20–40, 
although RA can present at any age [2, 3]. The prevalence of RA 
in the US appeared to increase during the period from 2004 to 
2014, affecting a conservative estimate of 1.28-1.36 million adults 
in 2014 [4]. 
Understanding of the immunological mechanisms underlying 
certain pathologic conditions such as RA necessitates the detailed 
analysis of the functional repertoire of the immune system. Since 
T lymphocytes play a major role in immune functions by direct 
interaction with targets or indirectly by the production of a variety 
of immunomodulatory factors, many investigations have focused 
on the phenotypical and functional characterization of T cells 
present in the inflammatory sites of RA [5].  
Flow cytometry has emerged as an essential tool for investigators 
in the study of the complexity of the immune system and the 
examination of its role in health and disease. The power of this 
technique lies in its ability to interrogate individual cells and 
simultaneously measure multiple parameters on each individual 
cell [6]. 
In the last 20 years, there was a great progress in the treatment of 
RA which involved the use of disease-modifying anti-rheumatic 
drugs (DMARDs) and the improvement of immune therapies 
specific against molecules and cells vital in the immune-
pathogenesis of RA [7]. These can significantly change the 
progress of RA disease. Other agents used for RA include 
corticosteroids and non-steroidal anti-inflammatory drugs 
(NSAIDs). The NSAIDs are not considered as disease modifying 
agents and are not to be used as monotherapy [8]. The present 
study aims to obtain a survey on the prevalence of rheumatoid 
arthritis in Iraq and Measure the number of CD3+, CD4+ and 
CD8+ in peripheral blood. 

MATERIALS AND METHODS 
Collection of blood samples and clinical features of patients  
Ninety five blood samples were collected from patients suffering 
from chronic RA attending the rheumatology clinic of Baghdad 
Teaching Hospital in Iraq from September 2016 to April 2017.  

The patients fulfilled the 1987 American College of 
Rheumatology criteria for classification of RA. They admitted 
their medical history, physical examination and assessment of age, 
gender, address, symptoms of disease, medications, other related 
diseases, number and types of surgeries, smoking status, and 
laboratory tests). The blood samples were taken immediately to 
lab for further experiments.  
Biochemical tests  
Alkaline phosphatase (ALP), the colorimetrical method of 
Fishman [9] was used to measure the level of ALP in sera of 
patients and control groups. Aminotransferase (ALT) is an 
enzyme released from destroyed hepatic cells, which was detected 
in patients and control sera, and the standard method of Henry et 
al. [10] was followed to estimate the activity of ALT in patients 
and control sera. The standard methods were used to measure the 
concentration of serum creatinine and blood urea in peripheral 
blood of patients and healthy control [11, 12]. 
Measurement of lymphocytes percentages  
Flow cytometer was used to estimate the number of CD3+, CD4+ 
and CD8+ cells of peripheral blood of each group were collected 
from 25 patients. First group (n, 10): Patients with RA did not 
taken biological treatment. Second Group (n, 10): Patients with 
RA but received biological treatment. Third Group (n, 10): 
Healthy controls. The blood samples were collected by aseptic 
techniques in EDTA tubes and mixed thoroughly. 
Fluorescein isothiocyanate (FITC) mouse anti human-CD3 
monoclonal antibody, FITC mouse anti-human CD4 monoclonal 
antibody, and Phycoerythrin (PE) mouse anti human-CD8 
monoclonal antibody provided by (BDPharmingen/USA) were 
used to determine the expression of T cell markers CD3, CD4 and 
CD8. The mononuclear cells were gated on a forward scattered 
versus-side scattered cytogram. Flow cytometric analysis was 
carried out on isolated mononuclear cells using four –color 
Cyflow® Cube 6 flow cytometry device (PartecCyflow®, 
Germany) and data was processed using commercial software. 
Laser excitation was at 450nm and 560nm wavelengths [5]. 
Sample processing for Partec Cube6 flow cytometer was 
performed according to manufacturing company and the data was 
collected for at least 10-100 cells in the live gate per sample taken 
was processed using commercial software. Laser excitation was at 
450nm and 560nm wavelengths.  
Statistical analysis 
The values were used to give a mean value and the standard 
deviation (SD) calculated. The differences were evaluated by 
using Student’s t-test employing original version 8.0 software. A 
value of P<0.05 was considered to be statistically significant. 
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RESULTS AND DISCUSSION 
Clinical features of RA patients  
Results showed that the percentages of RA in females from 95 
individuals were 85 (89%) more than in males 10 (11%). This 
agrees with study of Shah et al., 2017 in India who had a 
percentage of 180 (89%) for females and 23 (11%) males out of 
total 203 patients. It has been a common perception that RA is 
more severe in females than males. However, RA more frequently 
starts early in females, which means that the females in average 
are exposed to the inflammation longer than males. Thus, 
adjustment for disease duration is required when comparing 
measures of disease activity across sexes [13]. In previous study 
in Saudi Arabia has revealed that one hundred and thirty nine 
patients were studied, (mean age 46 ± 13 years), ranging from 19 - 
97 years of which 118 (84%) were females; mean duration of the 
RA was 7.2 ± 6.4 years. Those that presented with disease 
duration > 1 year were 121 (75.6%) of RA patients [14]. A study 
in Brazil also correlates with these findings, females 
predominated (90%) and the mean age was 47.6 years (25-81) 
[15]. 
The age groups most affected in this study were 40-50 years with 
mean age of 44 ± 2.78, followed by group of more than 60 years 
old with mean age of 64 ± 7.21 while the mean age for 50-60 
years was 51 ± 2.28 as in Table 1. 
This finding agrees with previous study [16] whose mean patient 
age was 43.44 ± 17.96, and in another study, the mean age of the 
patients was 47 ± 10.92 years (range 23-69 years) [17].  In Iraq, 
among the 203 patients with RA, 162 (79.8 %) were women and 
41 (20.2 %) were men, with a mean (SD) age of 46.9 ± 11.5 years 
[18]. Many studies described the demographic criteria of RA 
patients. The mean age of patients was in the fifth decade; this is 
in agreement with other study which showed that RA affects 
usually people above 40 years old. This is in fact caused by many 
reasons that depress immunity as stress, thymic depression, and 
longer duration of exposure to environmental antigens that cause 
stimulation of auto-reactive immune cells. 
  

Table 1. Age groups of patients suffering from RA. 
Age groups Percentage Mean ± SD of ages 
1-10 years 1.05% 7 ± 0 
11-20years 1.05% 15 ± 0 
21-30 years 8.42% 26.12 ± 2.41 
31-40 years 6.31% 34.6 ± 2.06 
41-50 years 36.84% 44.93 ± 2.78 
51-60 years 18.94% 51.5 ± 2.28 
<60 years 27.36% 64.5 ± 7.21 

 
The incidence of RA increases with age, and seems to reach a 
plateau from the age of 60 years. Moreover, RA patients with 
mean age more than 40 years and more than 50 years had 
significantly higher RA duration than the under-40 and under-50 
year age groups [17].The medical history revealed that 37% of 
patients have also suffered from hypertension, 22% diabetes, 17% 
other cases including tuberculosis, urinary tract infection, 
psoriasis and others. History of tuberculosis (TB) or previous 
exposure to contacts or family histories are documented, 
screening for latent TB are obtained and if positive, it is asked 
whether prophylactic treatment with isoniazide (INH) was given 
[20]. 
RA associates with excessive morbidity and mortality from 
cardiovascular disease (CVD) which may be due to multiple 
causes. Several risk factors, such as hypertension (HT), smoking, 
dyslipidaemia, as defined by National Cholesterol Education 
Program and insulin resistance are thought to be more prevalent in 
RA and may be important contributors. HT is one of the most 
important modifiable risk factors for the development of CVD in 

the general population. The reported prevalence of HT among 
patients with RA varies from 3.8% to 73%. The very wide range 
of reported prevalence of HT in RA is explained by the different 
populations assessed, the varied sample sizes and significant 
differences in the definition of HT used [21] 
Smoking has also been associated with RA by 5% of cases of this 
study. Smoking has been shown to be a risk factor for RA. Gender 
interacts with smoking by an unknown mechanism, which leads to 
differential risk of RA [22]. 
The disease duration for this study ranged from 1 to more than 10 
years with mean of 2 ± 0.88 years as in Table 2.  
Shah, et al. (2017) showed that duration of disease ranged from 1-
10 years with a mean of 2.55 ± 2.09 years, approximately 23% of 
cases have acquired the disease from their relatives [17]. 
 

Table 2: showing the duration of RA disease 
 Duration of Disease 
 less than 1 year 1-5years 5-10years <10 years 
 13% 42% 19% 19% 

Mean 
± SD 4.33 ± 3.67 2.05 ± 0.88 4.62 ± 1.57 14.9 ± 4.2 

 
Clinical lab tests for blood samples collected from patients 
with RA 
Table 3 shows several clinical tests that were done to patients and 
healthy control groups. The study showed that there is no 
significant difference was observed between first and second 
groups and control as well, in all tests except ESR, ALT and ALP. 
Previous randomized controlled trials have documented that 
Methotrexate (MTX) or leflunomide (LEF) monotherapy are both 
associated with a significantly increased incidence of ALT and/or 
ALP elevations [23]. The white blood cell count (WBC) is 
typically normal, but may be slightly elevated in non-treated 
group. ESR is typically elevated because the elevation of 
globuline protein and most inflammation serum factors [24]. In 
another study indicated that elevated transaminase levels in RA 
patients on MTX are rarely related to MTX-specific liver lesions 
(5%), but frequently to autoimmune hepatitis (AIH) histological 
lesions (41%) [25]. 

 
Table 3. Clinical tests for patients suffering with RA that treated with 

biological therapy, non treated with biological therapy and healthy 
control.  ALT, Alanine aminotransferase; AST, Aspartate 

aminotransferase; S, significant difference; NS, non-significant 
different; a, significant to RA- Biological treated group; b significant 
difference to control group; P value of 0.05 considered as significant 

difference. All data presented in mean ± SD (standard deviation). 
 

Test 

Group 1, 
RA- Non 
biological 

treated 

Group 2, 
RA- 

Biological 
treated 

Group 3, 
Control T test 

ESR mm/h 34.5 ± 
19.9a,b 41.7 ± 24b 8.75 ± 3.4 S 

Hb g/dl 12.56 ± 1.2 12.9 ± 1.6 13.6 ± 4.1 NS 

PCV % 37.5 ± 3.7 40.4 ± 5.06 42.5 ± 2.9 NS 

WBCs 
cell/ml 

7.04 ± 1.9 
* 106 

7.74 ± 2.3 
* 106 

7.53 ± 1.8 * 
106 NS 

Urea mg/dl 29.1 ± 2.8 24.81 ± 
11.7 30.1 ± 3.7 NS 

Creatinine 
mg/dl 0.83 ± 0.29 0.76 ± 0.1 0.9 ± 0.1 NS 

ALT U/l 30.2 ± 
10.8a,b 18.5 ± 6.3b 22.1 ± 3.2 S 

ALP U/l 43.8 ± 17 

a,b 21.6 ± 7.5b 17.5 ± 4.7 S 
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Mononuclear cells 
Flow cytometry analysis was done to measure the percentage of 
CD3+, CD4+ and CD8+ cells in peripheral blood of each group 
were collected from patients and healthy control (Figure 1).   
The mean percentage of CD3+ non treated group with biological 
drug was 71.3 ± 4.2, while the mean percentage in biological 
treated group was 69.25± 3.2 and the mean percentage in healthy 
control group was 68.1± 2.2 %. No significant difference in 
percentage of CD3+ cells was observed in non-treated and treated 
groups as compared with healthy control group (P>0.05). There 
was no significant difference between non biological and 
biological treated groups in case of CD3+cells (P>0.05). 
Feuchtenberger et al. (2008) showed that the percentage of CD3+ 
before biological therapy was 66±10% while after treatment with 
biological therapy anti-TNF-α agent. Furthermore, they found that 
the percentage of CD3+ cells in peripheral blood of patients with 
RA and treated with rituximab for 12 months was 73 ± 8 % [26]. 
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Figure 1. Percentages of CD3+ cells in peripheral blood of patients 

suffering from RA. The percentage of CD4+ was calculated from total 
mononuclear cells.  1, No biological treated group; 2: Biological 

treated group; 3: Healthy control group. 
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Figure 2. Percentages of CD4+ cells in peripheral blood of patients 
suffering from RA. The percentage of CD4+ was calculated from total 

mononuclear cells. 1, Non biological treated group; 2: Biological 
treated group; 3: Healthy control group. Asterisks indicate a 

significant difference from control group; P < 0.05 considered to be 
significant difference. 

 
Percentage of CD4+ cells in this study was calculated from total 
percentage of CD3+ cells (Figure 2).  

The percentage of CD4+ cells was 50.49 ± 7% in non-biological 
treated group, while the mean percentage of this type of cell in 
peripheral blood of biological treated group was 48.29 ± 11.4, and 
this percentage was 37.3 ± 7.3 in healthy control group. 
Significant increase was seen between the percentage of CD4+ in 
treated and non-treated group as compared with healthy control 
group (P<0.05). While, there is no significant difference was 
observed in percentage of CD4+cells in peripheral blood of 
biological and non-biological treated group. 
Lamour et al. (1992) showed that there is no difference in 
percentage of CD4+ cells in RA patients did not get biological 
treatment as compared with healthy controls (42 + 11% versus 39 
+ 6%) [27]. Feuchtenberger et al., 2008 showed that the 
percentage of CD4+ before therapy was 47 ± 11 % while after 
treatment with anti-TNF-α agent was 52 ± 9 % after 12 months of 
the course of treatment [24]. 
Percentage of CD8+ in this study was calculated from total 
percentage of CD3+ (Figure 3). The results of current study 
showed that the mean percentage of CD8+ cells in peripheral 
blood of patients with RA who did not get biological treatment 
was 18.47± 5.1 % while the mean percentage with the biologically 
treated group was 19.28±8.01%, and the mean percentage in 
healthy controls was 27.3±4.5 %. There was a significant decrease 
in the percentage of CD8+ cells in peripheral blood of patients 
with RA who non treated with biological treatment and who 
treated with biological treatment (P<0.05) as compared to the 
percentage of this type of cell in peripheral blood of healthy 
control group, while there was no significant difference in the 
percentages of CD8+ cells in peripheral blood of patients with RA 
who treated with biological treatment and who not treated with 
biological treatment. 
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Figure 3. Percentages of CD8+ cells in peripheral blood of patients 
suffering from RA. The percentage of CD8+ was calculated from total 

percentage of isolated mononuclear cells. 1, Non biological treated 
group; 2: Biological treated group; 3: Healthy control group. 

Asterisks indicate a significant difference from control group; P < 
0.05 considered to be significant difference. 

 
During the last few years it was found that RA is characterized by 
profound changes in the immune system, both local (synovitis) 
and systemic (changed phenotypes and functions of peripheral 
blood CD4+ and CD8+ T lymphocytes). The direction of changes 
in the immune system as reported in the literature seems to be 
somewhat confusing, as both more activation of immune system 
and immune senescence of CD4+ T cells have been reported in 
RA patients. However, immune senescence in healthy people is 
also associated with increased systemic inflammation and the 
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appearance of more activated T cells in the blood [16]. Lamour et 
al., 1992 showed in their study that decreased levels of CD8+ in 
RA patients without biological treatment 21 +7% versus 32+±6% 
in healthy controls. In human autoimmune arthritis, the phenotype 
of CD8+ T-cell subsets in peripheral blood is skewed towards an 
activated or inflammatory phenotype. Indeed, the frequency of 
CD8+ cells is increased in the peripheral blood of patients with 
RA compared with age-matched healthy donors. Like CD4+ T 
cells, CD8+ T-cell functions can be controlled by negative co-
stimulatory signals and regulatory cells [27]. The alteration of 
these regulatory mechanisms might sustain inflammation in 
autoimmune arthritis [26]. 
Interestingly, clinical response to treatment with other biologic 
agents, such as abatacept or rituximab, has been associated with a 
decrease in IFNγ-producing and IL-17-producing CD8+ T cells, 
or a decrease in total CD8+ T-cell counts, respectively. Although 
most of the beneficial effects of biologic drugs in autoimmune 
arthritis have been attributed to their ability to antagonize the 
function of CD4+ T cells, they also have a clear effect on the 
CD8+ T-cell compartment [28]. 
Another study of absolute number of CD3+ lymphocytes showed 
no significant changes during the time of B cell depletion and 
during the regeneration phase up to 1 year after B cell depletion 
compared to before therapy. The absolute numbers for CD4+ and 
CD8+ cells showed no significant changes either. Nevertheless 
they observed some changes in the composition of the peripheral 
lymphocyte pool. The population of CD3+ cells was significantly 
increased within 1-12 months with rituximab (p < 0.05). This was 
related to a statistically significant increase of CD4+ T cells. 
CD8+ T cells did neither show significant changes in the absolute 
numbers nor in the relative frequency. Feuchtenberger et al., 2008 
showed that the percentage of CD8+ before therapy was 26 ± 7 % 
while after treatment by the biological anti-TNF-α agent 
rituximab was 26 ± 9 % after 12 months of the course.  Despite 
the fact that a significant increase in the relative frequency of 
CD3+ cells and in the CD4+ subset within 1-12 months after 
rituximab (p < 0.05), the absolute numbers of CD3+ and CD4+ T 
cells not changed. This can be due to lack or reduced levels of B-
cells at the time of study. Due to extensive pretreatment before 
rituximab investigated patients had low lymphocyte counts. 
Therefore, absolute numbers of T cells were generally low [26]. 
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