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Predictors of Response to (Etanercept) in the Treatment of 
Iraqi Patients with Active Rheumatoid Arthritis
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Abstract:
Background: Since the introduction of tumour necrosis factor-alpha (TNF-α) inhibitors including etanercept, 
their efficacy and safety in treatment of rheumatoid arthritis (RA) have been studied in many randomized 
controlled clinical trials. However, data regarding predictors of clinical response to anti-TNF therapy are 
still sparse.
Objective: To assess the predictors of response to etanercept in treatment of Iraqi patients with active RA.
Methods: An open label single group prospective study was conducted over 15 months on 190 Iraqi patients 
with RA. All the included patients were given etanercept at a dose of 50 mg by subcutaneous injection on 
a weeklybases. Each patient was followed at regular intervals of baseline,1, 3 and 6 months for disease 
activity using Disease Activity Score 28 (DAS28). Also we assess six different patients characteristics (age, 
gender, disease duration, the presence of rheumatoid factor, smoking status and the concomitant use of 
methotrexate) as predictors to etanercept response.
Results: Data analysis showed a significant improvement in DAS28 with etanercept use over a period of 
6 months. Females were more respondent to treatment than males. The concomitant use of methotrexate 
showed highly significant correlation with the treatment response. The other variables had no significant 
effect on response to treatment. 
Conclusion: Female gender and concomitant use of methotrexate have a significant correlation with 
response to etanercept treatment.
Key words: Rheumatoid arthritis, etanercept, predictors of response, methotrxate.

Original Article

*Dept. of Medicine, College of Medicine, University of Baghdad.
Nazarlateef@ yahoo.com

Fac Med Baghdad
2015; Vol.57, No.1
Received: Jan.,2015
Accepted: Feb.,2015

Introduction:
 
Rheumatoid arthritis (RA) is a chronic systemic autoimmune 
inflammatory disease, which primarily affects the joints 
and is characterized by inflammation of synovial joints in a 
symmetrical pattern. Active disease is characterized by pain, 
swelling and stiffness of joints in combination with raised 
levels of inflammatory markers(1).
Alongside an improved understanding of the immune 
mechanisms involved in the pathogenesis of RA, a new class 
of drugs has been developed since the early 1990s. These 
so-called ‘biologics’ have been designed specifically at 
targeting and antagonizing key cytokines, thereby suppressing 
inflammation and preventing cartilage and bone destruction. 
At present, drugs that inhibit tumour necrosis factor-alpha 
(TNF-α) are the most successful competitors of this new class 
of drugs in the treatment of RA. TNF-α blocking agents can be 
divided into soluble TNF-α receptors and antibodies against 
TNF-α. Etanercept (soluble TNF-α receptor), was approved 
for RA treatment(2) .
The guidelines for use of anti-TNF in Iraq state that the TNF-α 
inhibitors are indicated for adults with RA should they have 
severe disease, assessed by disease activity score 28 (DAS28) 
and they have been treated with two disease-modifying anti-
rheumatic drugs (DMARDs), including methotrexate, unless 
contraindicated(3).     

Since the introduction of TNF-α blocking agents, their 
efficacy and safety have been studied in many randomized 
controlled clinical trials(4) as well as observational studies of 
RA patients(5). However, data regarding predictors of good 
clinical response of anti –TNF therapy are still sparse. The aim 
of this study is to assess the predictors of response to etanercept 
in treatment of Iraqi patients with active RA.

Patients and methods
Study design: This is an open label single group prospective 
study that was conducted over 15 months period.
Patients: The study was conducted on Iraqi patients with RA 
who visited the Rheumatology Clinic in Baghdad Teaching 
Hospital from May 2012 to July 2013.
To be included in this study, the patient should meet the 
1987 American College of Rheumatology criteria for the 
classification of RA(6), also he should have history of failed 
adequate response to conventional DMARDs and his disease 
activity score 28 (DAS28)(7) should be equal to or greater 
than 5.1 (severe disease activity).
The exclusion criteria include patients less than 18 years old, 
patients with a previous history of biologic agent intake and 
those with other connective tissue diseases overlapping with 
RA.
During the study period, 272 patients with RA were identified. 
However, only 195 patients met the inclusion/ exclusion 
criteria and 5 of those were lost during the follow up leaving a 
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total of 190 patients who successfully completed the study.  
Ethical issue and official permission: The study was granted 
ethical approval from the local ethics committee and a verbal 
consent was taken from every participant prior to involvement 
in the study after explaining the purpose of the study and 
ensuring privacy of the data. 
Methods: All the included patients were given etanercept 
(Pfizer, USA) at a dose of 50 mg by subcutaneous injection by 
a trained nurse on weekly bases for 6 months. 
For each patient, a baseline data were collected during the first 
visit and all the participants were followed for six months, 
during which each patient was seen at regular intervals of 
1 month, 3 months and 6 months. During these subsequent 
visits, further data were taken. The collected data include 
demographic data of patients regarding their age and sex 
and smoking status. These data were collected at the first 
visit. Medical data including the disease duration, previous 
and current RA medications (DMARDs, corticosteroids and 
biologics).These data were also collected during the first 
visit. Rheumatoid factor (RF) was performed at the first 
visit and other laboratory data including hemoglobin level, 
white blood cell count, aspartate aminotransferase, alanine 
aminotransferase, urea and creatinine levels were performed at 
the baseline and every subsequent visit. Assessment of disease 
activity by using DAS28 was performed during the baseline 
and every subsequent visit.
Statistical analysis: The data of the 190 patients in this study 
were entered into and analyzed by the statistical package 
for social science (SPSS) software version 18. Descriptive 
statistics were presented as mean, standard deviation, 
frequencies and percentage. The efficacy of etanercept was 
tested by comparing the mean of DAS28 in different times of 
evaluation. The ANOVA test was used to notice the change in 
the DAS28 mean with time (more than 2 means).In addition 
the paired t test was used to compare the change in DAS28 
mean at baseline with DAS28 means at one month, three 
month and six month separately (comparing  between two 
means only). Multiple logistic regression was used to assess 
the effect of patients characteristics (as predictors) on the 
response to treatment. The mean difference in DAS28 between 
baseline and  6 month was used  as dependent variable to 
assess the correlation between these factors and the response 
to treatment. A level of significance (P value) of ≤ 0.05 is 
considered as significant, where as a level of significant of ≤ 
0.001 is considered as highly significant.

Results
There were 190 patients enrolled in this prospective study 
with a mean age of (47.43 ± 11.9) and a range of (20 - 95) 
years. Furthermore, the age distributed into two categories; 52 
patients (27.4%) were aged ≤ 40 years and 138 patients (72.6) 
were aged > 40 years. Female patients were 158 (83.2%). 
Smokers were 18 patients (9.5%), RF was positive in 119 
patients (62.6%), and 162 patients (85.3%) were taking MTX, 
Table 1.

Table1. Baseline characteristics of study group with 
rheumatoid arthritis. (N=190)

Variable No. %

Age
(years)

≤ 40 52 27.4

> 40 138 72.6

Sex
Male 32 16.8

Female 158 83.2

Smoking
Smoker 18 9.5

Non-Smoker 172 90.5

Disease duration < 10 years 111 58.4

≥ 10 years 79 41.6

Rheumatoid Factor
Positive 119 62.6

Negative 71 37.4

Concomitant 
methotrexate use 

Yes 162 85.3

No 28 14.7

As shown in Table 2, the mean baseline of DAS28 was 5.98 
±1.02and it was significantly reduced (P=0.009) at each time 
of evaluation to reach the lowest value (4.23 ± 1.12) after 6 
months of evaluation.
The ANOVA test was highly significant on comparing the 
means of DAS28 in different times of evaluation. Furthermore, 
the Paired t test revealed a highly significant difference 
(P<0.001) between the baseline mean DAS28 vs. each other 
time of evaluation (1 month, 3 months and 6 months). These 
findings indicate the high efficacy of etanercept. 

Table2. Comparison of mean DAS28at different evaluation 
time among study group of rheumatoid arthritis patients 
(N=190).

Evaluation time DAS28 
Mean ± SD*

Statistical 
test and
P.value

Baseline 5.98 ±1.02

ANOVA test
0.009   [sig]

After one month 5.10 ± 1.15

After three months 4.65 ± 1.14

After 6 months 4.23 ± 1.12

Baseline vs.  After one month  
(difference) 0.88 ± 0.113 Paired t test

0.001    [sig]

Baseline vs.  After three months  
(difference) 1.33± 0.116 Paired t test

<0.001  [sig]

Baseline vs.  After 6 months   
(difference) 1.75± 0.117 Paired t test

<0.001   [sig]

SD; standard deviation             sig; significant
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To assess the effect of patients’ characteristics on response to 
treatment, multiple logistic regression analysis was conducted 
using 6 variables as predictors. These include the age, gender, 
diseases duration, the presence of RF, smoking status and 
the concomitant use of methotrexate. The mean difference 
in the DAS 28 between the baseline and last evaluation visit 
(6 months) was used as a dependent variable in the multiple 
logistic regression model. The analysis showed that gender 
has a significant correlation with response to treatment; with 
the females being more respondent to treatment than males( 
P=0.017). The concomitant use of methotrexate showed 
highly significant correlation with the treatment response (p 
< 0.001) The other variables(including: age, disease duration, 
the presence of RF, and smoking) had no significant effect 
on response to treatment(P>0.05). The findings are shown in 
Table 3.

Table 3.The correlation between the rheumatoid arthritis 
patients characteristics and the  response to treatment.

Variable

  Standardized 
Coefficients

P.Correlation 
coefficient

Std. 
Error

Age 0.069 0.010 0.248

Gender/Female - 0.234 0.192 0.017

Disease Duration 0.062 0.011 0.428

RF positive -0.097- 0.161 0.19

Smoking 0.033 0.295 0.674

Concomitant 
methotrexate use -0.578 0.112 0.021

Dependent Variable: Difference in  mean DAS 28 ( baseline  
vs.  6 months)
The mean difference in DAS28 at baseline and 6 months was 
significant in both genders but it was highly significance in 
females (mean difference= 2.13, P<0.001) than the males 
(mean difference =1.66, P=0.013)indicating that the response 
to etanercept is stronger among females than males. Figure 1.

Figure 1. The changes in DAS 28 in patients with rheumatoid 
arthritis during   the period of evaluation distributed by 
gender.
The mean difference in DAS28at baseline vs. 6 months 
was highly significant in MTX users group ( P<0.001),and  
it was not significant in nonusers( P=0.14 ). The mean 
difference was 1.86 vs. 1.11 respectively. Figure 2.

Figure 2. The changes in DAS 28 during the period of 
evaluation distributed by using methotrexate. MTX: 
Methotrexate
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Discussion 
The immunogenicity against the biological agents is one of the 
most important factors predicting the response to treatment. 
Studies showed no immunogenicity(8)  or insignificant 
immunogenicity(9) against etanercept treatment as compared 
to other TNF blockers. Therefore current studies are aiming to 
identify other predictor factors that can affect the response to 
etanercept treatment.
In this study we assessed the relationship between six patient 
characteristics (age, gender, disease duration, the presence of 
RF, smoking status and the concomitant use of  methotrexate) 
and the response to etanercept. There was significant correlation 
between concomitant use of methotrexate and the reduction 
in disease activity (DAS28) (P<0.021). Similar result was 
demonstrated by double-blind randomized control trials done 
by Emery P. et al (2008) and Kameda H. et al (2010) which found 
that the clinical remission and radiographic non-progression 
were highly significant in patients using combination therapy 
than those using etanercept monotherapy(10, 11). Our analysis 
showed no significant improvement in DAS28 in patients using 
etanercept as a monotherapy (P=0.14).  This result was similar 
to study result conducted in Stockholm by Ronald F van et 
al(12). A possible explanation for the apparent superiority of 
concomitant use of methotrexate to predict response may be 
that methotrexate  is a potent drug in itself, which has been 
proven in randomized placebo controlled trials(13). Another 
reason could be that patients tolerating methotrexate also 
possess yet undefined characteristics predisposing to good 
treatment responses, for which we were unable to adjust 
(14).  Our analysis also showed that gender has a significant 
correlation with response to treatment with females being 
more respondent to treatment than males (P=0.017). A similar 
finding was observed by Anderson et al (15). However; different 
results were demonstrated by other studies. Karlsson et al(16). 
Showed that gender did not predict response to anti-TNF 
therapy while Atzeni et al (17) and Hyrich et al(18) showed 
that males have more significant correlation with response to 
etanercept.  Straub et al.(19) have speculated that male patients 
should gain greater benefit from anti-TNF agents due to the 
effect of these medications on the neuro-endocrine axis, which 
result in higher levels of anti-inflammatory androgens in the 
synovial tissue of males as compared to females. Karlsson et 
al (16) and Hyrich et al(18) proved in their study the inverse 
association between the baseline DAS28 and chance of 
remission (defined as DAS28<2.6). Thus, it can be speculated 
that the predictive value of male sex found by Hyrich et al.(18) 
was to some degree confounded by the lower baseline scores 
of DAS28 in males, and on the contrary the predictive value 
of female sex found in our study might be influenced by the 
lower baseline scores of DAS28 in females. In addition, the 
differences found may also reflect genetic and/or environmental 

variations between RA patients in Iraq and in Europe. In this 
study, the patient’s age, disease duration,  presence of  RF 
and smoking status have no significant effect on response to 
etanercept. Literature review revealed controversial evidence. 
An observational study carried out by Canhão et al (2012), 
they followed 617 patients with RA over one year and studied 
the effect of multiple predisposing factors on different TNF 
blockers(20). The study showed no significant association 
between age, disease duration and gender with response to 
treatment. However a significant negative correlation was 
found with the presence of RF and smoking. Hetland et al (21) 
in eight years of surveillance from Danish registry found 
that old age was a negative predictor of clinical response and 
remission. Gender and disease duration were not related to 
the treatment response. In a Atzeni et al cohorts observational 
study, the age, disease duration and presence of RF did not 
predict the response to TNF blockers(18). The difference in 
genetic backgrounds, population characteristics and analysis 
strategies may contribute to differences in results (20, 22). The 
choice of outcome measures may also influence the predictive 
value of treatment response (16, 17, 20).      

Conclusion 
Female gender and concomitant use of methotrexate have a 
significant correlation with response to etanercept treatment in 
patients with RA. 
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