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Abstract- Rheumatoid arthritis is a chronic systemic inflammatory disease that affects many organs and tissues and principally attacks syno- 1
vial joints. It is an autoimmune disease that produces inflammatory response of synovium secondary to hyperplasia of the synovial cells. Re-
cent findings suggest that adiponectin may be involved in the pathogenesis of rheumatoid arthritis (RA), however levels of adiponectin in syn-
ovial fluid and sera were elevated in patients with RA. Thus, it was suggested that adiponectin can exert significant proinflammatory and ma-
trix-degrading effects. The aim of this study was to evaluate the serum levels of adiponectin before and after administration of anti-tumor ne-
crosis factor agents in Iraqi patients with rheumatoid arthritis.

This study was conducted in the period between November 2012 and April 2013 gathering a total sum of seventy five (75) subjects. Forty five
(45) of them (patient group) were diagnosed as established RA patients who were attending the rheumatology out patient clinic of Baghdad
teaching hospital. Thirty (30) patients of them were on traditional treatment (steroid and/or cytotoxic drugs), while the other fifteen (15) pa-
tients were already stopped traditional treatment for at least one month to be given the biological (anti-TNF) treatment, and whom were fol-
lowed one month later after giving the biological treatment. Mean serum level of adiponectin was statistically higher in patient group
(45.00437.15 ug/dl) than control group (20.56+16.91 ug/dl), but there was no statistical differences in the mean serum level of adiponectin
between patients receiving traditional treatment and those receiving biological treatment, nor before and after biological treatment. The serum
levels of adiponectin were higher in patient group than control group, so adiponectin can act as a proinflammatory cytokines in patients with
RA.
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Introduction
Rheumatoid arthritis (RA) is considered the most common chronic

susceptibility to RA and adversely affects the clinical course of the
disease, as shown by cross sectional and longitudinal studies [4].

inflammatory autoimmune disease, occurring in 1 to 2% of the
worldwide population. The hallmark of rheumatoid arthritis consists
of synovial joint inflammation, leading to bone and cartilage destruc-
tion. Extra-articular manifestations, including rheumatoid nodules,
vasculitis, lymphadenopathy, cardiopulmonary disease and eye
inflammation, may also occur [1]. RA is a multifactorial disease that
results from interactions between genetic and environmental fac-
tors, while personal and lifestyle factors influence the course of the
disease [2]. The predominance of RA in females suggests a role for
hormonal factors due to the stimulatory effects of estrogens on the
immune system, because estrogen inhibits the function of T-
suppressor cell and at the same time enhances the function of T-
helper cell, although low testosterone levels have been reported in
men with RA [3]. Among environmental factors, smoking has by far
the strongest association with RA, however smoking increases

One key inflammatory cascade includes overproduction and over-
expression of TNF [5].This pathway drives both synovial inflamma-
tion and joint destruction, however TNF overproduction has several
causes, including interactions between T and B lymphocytes, syno-
vial-like fibroblasts, and macrophages, although this process leads
to overproduction of many cytokines such as interleukin 6, which
also drives persistent inflammation and joint destruction [6].

Many auto-antibodies could be implicated in the pathogenesis of
the disease, rheumatoid factor interact with the Fc portion of IgG,
however the major isotype is IgM but IgG-RF and IgA-RF are also
present in the serum and synovial fluid of patients with RA and may
provide additional diagnostic information, although RF can be
measured by various methods including agglutination techniques
such as the classical Waaler-Rose test and ELISA, with the latter
being able to distinguish between RF subtypes [7].
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It is now definitely established that ACPA are the most specific se-
rological marker antibodies for RA, moreover, as with RF, they are
present early in the course of the disease and may even precede
clinical onset [8]. ACPA can be measured by ELISA which may use
citrullinated proteins such as filaggrin, vimentin or fibrinogen or
citrullinated peptides as antigen, however the currently most widely
used assays employ a cyclic citrullinated peptide (CCP); ACPA
determined by such assays (available commercially from several
manufacturers) are usually referred to as anti-CCP antibodies [9].

The important role of adipokines in inflammation provides novel
links between adipose tissues, adipokines, and inflammatory- relat-
ed disorders, including RA, thus attracting the interest of both basic
researchers and clinical physicians. Recent findings have demon-
strated that adipokines exert potent modulatory actions on tissues
and cells involved in RA, including cartilage, synovium, bone, and
various immune cells [10]. Compared with other adipokines, the
circulating concentrations of adiponectin in normal healthy subjects
are surprisingly high, with the mean value ranging between 0.5 and
30 mg/L, accounting for about 0.01% of all plasma proteins in hu-
mans and 0.05% in rodents, respectively [11].

Rho, et al [12] showed that the serum concentrations of adiponec-
tin, visfatin, the C-reactive protein (CRP), and TNF-a were signifi-
cantly higher in RA patients than in controls. Moreover, this associ-
ation remained significant even after adjusting for body mass index
(BMI), inflammation, or both. Furthermore, disease duration corre-
lated significantly with adiponectin concentrations.

However, Klein-Wieringa, et al [13]. demonstrated that levels of IL-
6, TNF-a, visfatin, and adiponectin were positively associated with
radiographic progression. They concluded that baseline serum adi-
ponectin levels could predict radiographic progression in early RA.

Serum adiponectin levels correlated positively with age, disease
duration, and high-density lipoprotein cholesterol (HDL) levels.
While in patients with long-standing RA, there was a negative corre-
lation between adiponectin and numbers of tender, swollen joints,
however, another study suggested that although both the serum
and the synovial fluid have higher adiponectin concentrations, this
was not related to age, disease duration, body mass index, or dis-
ease activity in RA patients [14].

Interestingly, Yoshino, et al [15] reported that female RA patients
had significantly higher serum adiponectin concentrations than nor-
mal female control subjects, but this difference was not observed in
males. However, other groups have shown that serum adiponectin
concentrations did not differ significantly between men and women
[16].

Subjects and Methods

This study was conducted in the period between November 2012
and April 2013 gathering a total sum of seventy five (75) subjects.
Fourty five (45) of them (patient group) were diagnosed as estab-
lished RA patients who were attending the rheumatology out patient
clinic of Baghdad teaching hospital. There were thirty two (32) fe-
males to thirteen (13) males with ratio of female to male was 3.5:1,
their age ranged between 20-68 years with a mean age
43.73+12.24 years. Thirty (30) patients of them were on traditional
treatment steroid and/or cytotoxic drugs, while the other fifteen (15)
patients were stopped the traditional treatment for at least one
month to be given the biological (anti TNF) treatment, and whom
were followed after one month after giving the biological treatment.
Also this study included thirty (30) subjects who were apparently

healthy (control group) twenty two (22) of them were female and
eight (8) were males with a ratio of female to male was 3.75:1 and
their ages ranged between 20-54 years with a mean age
43.37+£10.76 years. From each subject 5ml of venous blood was
aspirated and centrifuged to separate the serum after well explana-
tion and full agreement to be included in the research voluntary.
The sera were stored at -20C and tested for anti-CCP and adi-
ponectin level using enzyme linked immunosorbent assay (ELISA)
kit. Statistical analysis in this study was done according to SPSS
version 17.

Results

This study was included forty five (45) patients with RA, thirty two
(32) females & thirteen (13) males, the female to male ratio was
3.5:1, with mean age was 43.73 + 12.24 years years and 30
healthy subjects, their mean age was 43.37 £ 10.76 years.

Latex agglutination test of RF, was positive in only thirteen patients
(28.8%), and was positive in seven subjects (23.3%) from control
group, C- reactive protein: (CRP) was positive in thirty six patients
(80.0%), and was positive in nine subjects (30.0%) from the control
group, and Anti-CCP: was positive in thirty two patients (71.1%),
and was positive in one subject (3%) of control group as shown in
[Table-1].

Table 1- Results of latex agglutination test of RF,CRP and Anti-
CCP in patient and control groups

Parameter Result Patient (N=45)  Control (N=30) p-Value
RE Positive 13 (28.8%) 7 (23.3%) 0.79
Negative 32 (71.2%) 23 (76.7%) Not sign
CRP Positive 36 (80%) 9 (30%) <0.0001
Negative 9 (20%) 21(70%) Highly sign
) Positive 32(711.1% 1(3% <0.0001
Ant-CCP Negative 13 228.9%; 29 597030) Highly sign

Results of latex agglutination test of RF, CRP and Anti-CCP in fif-
teen (15) patients before and after biological treatment was statisti-
cally not significant as shown in [Table-2).

Table 2- Results of latex agglutination test of RF,CRP and Anti-
CCP in patients before and after biological treatment

Before biological After biological

PRI L treatment (N=15)  treatment (N=15) e
RF Positive 3 (20%) 3 (20%) 1
Negative 12 (80%) 12 (80%) Not sign
CRP Positive 13 (86.6%) 13 (86.6%) 1
Negative 2 (13.4%) 2 (13.4%) Not sign
i Positive 13 (86.6%) 12 (80%) 1.000
ANCCP \ogative 2 (13.4%) 3 (20%) Not sign

Serum levels of adiponectin (ug/dl): Using ELISA technique, the
mean serum level of adeponectin (ug/dl) was higher in patient
group (45.00+37.15) than control group (20.56+16.91) and this
difference was statistically highly significant (P value =0.001) as
shown in [Table-3].

[Table-4] showed that serum level of adeponectin (ug/dl) was higher
in patients who received biological treatment, than in patients treat-
ed with traditional types of treatment and the difference was statisti-
cally not significant (P value =0.289).

[Table-5] showed that the mean serum level of adiponectin (ug/dl)
among fifteen patients after biological treatment was higher than
before biological treatment and the differences was statistically not
significant (p value =0.83).
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Table 3- Results of serum levels of adiponectin (ug/dl) in patient

and control groups
Group Patients Controls
Number 45 30
Mean (ug/dl) 45 20.56
Standard deviation +37.15 +16.91
SEM 5.53 3.08
T-Test 3.37 3.37
Df 73 73
p-value* 0.0012 0.0012
*Highly statistically significant

Table 4- Results of serum levels of adiponectin (ug/dl) in patients
without treatment, and patients treated with traditional types of

treatment
Number 15 30
Mean (ug/dl) 53.39 40.8
Standard deviation +43.76 +33.39
SEM 11.29 6.09
1.0735 T-Test
43 Df
0.289 p-value*
*Not statistically significant

Table 5- Results of serum level of adiponectin (ug/dl) in same pa-
tients before and after biological treatment

Group Before Biological Treatment After Biological Treatment

Number 15 15
Mean (ug/dl) 50.23 53.39
Standard deviation + 38.06 +43.76
SEM 9.82 11.29
0.211 T-Test
28 Df
0.83 p-value*
*Not statistically significant

Discussion

RA is a common inflammatory disorder manifesting typically as a
symmetrical polyarthritis, it is characterized by chronic inflammation
of synovial joints that leads to progressive joint destruction & disa-
bility with reduction in quality of life [17]. This study included forty
five (45) patients with RA who attended the rheumatology outpatient
clinic of Baghdad teaching hospital in the period between Novem-
ber 2012 to April 2013 fifteen (15) of them followed up after one
month after giving biological treatment and thirty (30) control
healthy person. The mean age of patients was 43.73 £ 12.24 years,
this is in accordance with other studies which mentioned that RA
affects usually people who are more than 40 years of age & starts
usually after middle age [18]. RA starts after 40 years due to many
reasons that depress immunity as stress, thymic depression, expo-
sure to different antigens as smoking (tobacco) that leads to activa-
tion of auto-reactive lymphocyte [19]. This study shows that females
are more predominant for RA than males with a ratio of 3.5:1 and
this agree with other studies that showed a ratio of 3:1 conducted
by Al-Rawi, et al [20]. The female predominance could be due to
hormonal factors such as estrogen which enhances the function of
T-helper cells and inhibits the function of T-suppressor cells [21].

Anti-CCP antibodies combine high specificity for the diagnosis of
RA [22,23]. They have superior diagnostic performance in early and
undifferentiated arthritis. They show a great promise as a diagnostic
marker of RA as they can be detected very early in RA and they

may predict the eventual development into RA. They have also
shown the ability to distinguish between erosive and non erosive
disease, making them a good prognostic marker [24].

In the present study Anti-CCP was positive in thirty two patients
(71%), and was positive in only one subject (3%) of control group
as shown in [Table-1], this reflects high sensitivity (71%) and high
specificity (97%). This is in accordance with the study conducted by
Ammar at 2012 which mentioned a sensitivity and specificity 66%
and 100% respectively [8].

Results from [Table-2] revealed that patients before biological treat-
ment had higher proportion of Anti-CCP positivity (86%), than pa-
tients after biological treatment (80%) which was statistically not
significant [25]. Recent study however, indicate that anti-TNF alpha
treatment in RA results in a decrease in the serum titers of anti-
CCP antibodies in patients showing clinical improvement, suggest-
ing that these measurements may be a useful adjunct in assessing
treatment efficacy [26].

In the present study the mean serum level of adiponectin of patients
with RA (45.00ug/dl) was higher than those in control subjects
(20.56ug/dl) as shown in [Table-3]. Thus serum levels of adiponec-
tin are reported to be higher in patients with RA than in healthy
controls [27] and it is suggested that adiponectin could be proin-
flammatory in vitro [28].

The results from [Table-4] revealed that the mean serum level of
adiponectin in patients treated with biological agent (53.39ug/dl)
was higher than those treated with traditional treatment (40.80ug/
dl), and the results from [Table-5] revealed that the mean serum
level of patients after biological treatment (53.39ug/dl) was higher
than those before biological treatment (50.23ug/dl), though statisti-
cally not significant, this is because that TNF and adiponectin mutu-
ally inhibit the production of each other in adipose tissue [29], there-
fore, blockage of the action of TNF by anti-TNF agents is a reason-
able explanation. Alleviation of joint inflammation per se by treat-
ment might be another explanation for the increase in plasma adi-
ponectin [30]. This increasing level of adiponectin in patients with
RA could be protective against cardiovascular diseases in those
patient so it may beneficial for them [14,31].
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