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ABSTRACT 
This comprehensive review examines the efficacy and safety of tumor necrosis factor-alpha (TNF-α) inhibitors in 
treating various autoimmune diseases, and focuses on their application in Iraqi patients. Elevated TNF-α levels are 
linked to autoimmune disorders, leading to the development of anti-TNF-α therapies such as infliximab, etanercept, 
adalimumab, certolizumab pegol, and golimumab, which have gained FDA approval for conditions like psoriasis, in-
flammatory bowel disease, ankylosing spondylitis, and rheumatoid arthritis. While these therapies demonstrate sig-
nificant therapeutic benefits, including improved quality of life and disease management, they also carry risks, such 
as increased susceptibility to infections and potential malignancies. The review highlights the variable patient re-
sponses to TNF-α inhibitors, influenced by pharmacokinetic and pharmacodynamic factors as well as genetic varia-
tions. The rise of anti-drug antibodies and inadequate drug concentrations are common challenges observed, empha-
sizing the need for therapeutic drug monitoring. Safety profiles of TNF-α inhibitors are generally favorable, but adverse 
effects (including infections and infusion reactions) have been reported. Genetic factors, such as polymorphisms in 
the TNF-α gene, may also play a role in the treatment responsiveness and adverse effects, suggesting the potential 
for personalized medicine approaches. While TNF-α inhibitors effectively manage autoimmune diseases in Iraqi pa-
tients, further research is warranted in order to optimize treatment strategies, assess long-term safety, and explore 
genetic influences on therapy outcomes. The findings underscore the importance of individualized treatment plans so 
as to enhance the efficacy and minimize the risks associated with these biologic therapies. 
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1. INTRODUCTION 
 
Tumor necrosis factor-alpha (TNF-α) levels are 
typically elevated in autoimmune diseases. This 
observation led to the advancement of anti-TNF-α 
therapy; the mechanism of action of such drugs is 
by targeting TNF-α activity so as to lower inflam-
mation in chronic autoimmune diseases [1]. The 
FDA has approved infliximab, etanercept, ada-
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limumab, certolizumab pegol, and golimumab for 
the treatment of chronic inflammatory disorders. 
Although the successful outcome of an anti-TNF 
treatment for inflammatory illnesses is significant, 
it also poses risks. Because of the increased risk 
of infection, screening for latent tuberculosis be-
fore beginning any such medication is crucial. 
Moreover, infliximab and adalimumab may also 
raise cancer and infection risks. Therefore, com-
prehensive long-term research is required in order 
to fully understand these aspects and other possi-
ble consequences [2]. 

TNF-α inhibitors are helpful in the treatment of 
a variety of illnesses. However, patient responses 
vary. This includes both an initial lack of response 
and a steady decrease in response over time. 
Pharmacokinetic factors, such as medicine ab-
sorption or metabolism, might cause insufficient 
drug concentrations. Pharmacodynamic factors 
(such as the rise of anti-drug antibodies (ADAs) or 
the activation of alternative inflammatory path-
ways) may also impair the medications’ therapeu-
tic efficacy. Furthermore, patient characteristics 
(such as the smoking status and the disease se-
verity) may alter responsiveness. Finally, genetic 
variations appear to influence the response. Ther-
apeutic drug monitoring (TDM) is critical in order to 
ensure adequate drug concentrations, while ongo-
ing research into genetic variables reveals the po-
tential for personalized approaches to such thera-
pies. Understanding this interaction is essential for 
optimizing TNF-α inhibitor use and for achieving 
the most significant therapeutic outcomes possible 
[2,3].  

A detailed review of the effectiveness and 
safety of TNF-α inhibitors is needed in order to 
guide therapeutic decisions and obtain optimal re-
sults for patients in Iraq (Table1). This is particu-
larly important given the high cost of these drugs 
[4] and the potential risks associated with their 
use. 

 

2. PSORIASIS 

 
Psoriasis, a chronic inflammatory skin condition in-
fluenced by the immune system, is observed in 
2.3% of the Iraqi population [5]. More than half of 
these individuals utilize TNF-α inhibitors; however, 
many still struggle with a compromised quality of 
life till they have a poor quality of life [6]. 

 
2.1. Efficacy of TNF-α inhibitors in treating 
Iraqi patients suffering from psoriasis 

 
At the time of this review, only one published study 
has been identified that investigates the applica-

tion of a biologic medication, specifically infliximab, 
in patients from Iraq [7]. A single-center study has 
examined the efficacy and safety of infliximab (5 
mg/kg) monotherapy in treating moderate-to-se-
vere chronic psoriasis in a cohort of 23 Iraqi pa-
tients [7]. The Psoriasis Area and Severity Index 
(PASI) scores exhibited a notable enhancement, 
as evidenced by a mean reduction from the base-
line value of 17.41 (±8.53) to 2.44 (±2.68) at week 
22 [7]. This change signifies an impressive de-
crease of 85.98%, while a significant proportion of 
patients attained clinically meaningful responses 
by week 14 [7]. Ninety percent of the participants 
achieved a PASI 50 (≥50% reduction), while 71% 
attained a PASI 75 (≥75% reduction) [7]. Addition-
ally, 33% of the participants reached a PASI 90 
(≥90% reduction), while 14% achieved complete 
clearance [7]. The improvements observed were 
maintained at week 22, with 88% of participants 
achieving PASI 50, 84% reaching PASI 75, 42% 
attaining PASI 90, and 28% experiencing com-
plete clearance [7]. The Body Surface Area (BSA) 
scores reflected the favorable trend noted in PASI, 
resulting in a significant reduction of 90.13% at 
week 22, with a mean score of 3.52 (±4.94), as 
compared to the baseline score of 35.69 (±22.44) 
[7]. Moreover, the Dermatology Life Quality Index 
(DLQI) scores, which reflect an enhancement in 
quality of life, exhibited a noteworthy reduction of 
80.68% by the 22nd week [7]. Notably, three pa-
tients encountered a relapse during treatment [7]. 
Although this study presents promising results, the 
applicability of these findings is limited by its sin-
gle-center design and the comparatively small 
sample size.  

These findings are in contrast to those of the 
EXPRESS study, a multicenter investigation con-
ducted across Europe, which has included 378 
participants and has revealed that 80% of these 
patients have experienced a minimum of 75% im-
provement in their PASI score [8]. Significantly, 
this enhancement was sustained in 82% of pa-
tients by week 24 [8]. Moreover, the SPIRIT study 
(N=249) has found that 88% of patients achieved 
at least a 75% improvement in their PASI score at 
week 10 when given a 5 mg/kg dose of infliximab 
[9]. Additionally, the median change in the DLQI 
score decreased by 10 points [9]. However, 79% 
of the patients experienced at least one side effect 
[9]. 

 

2.2. Safety of TNF-α inhibitors in treating Iraqi 
patients suffering from psoriasis 
 
In the aforementioned study examining the safety 
of infliximab in Iraqi psoriatic patients [7], 11 side 
effects were reported, affecting 47.8% of patients.
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Table 1. Overview of the details and main findings of recent efficacy, safety, and genetic studies on the use of tumor necrosis factor-alpha (TNF-α) inhibitors in Iraqi patients. 
Abbreviations used: ADA, anti-drug antibody; AS, ankylosing spondylitis; BASDAI, Bath Ankylosing Spondylitis Disease Activity Index; BASFI, Bath Ankylosing Spondylitis Functional 
Index; BSA, body surface area; CARD8, caspase recruitment domain-containing protein 8; CD, Crohn’s disease; DAS28, Disease Activity Score 28; DLQI, Dermatology Life Quality 
Index; DMARD, disease-modifying anti-rheumatic drugs; ESR, erythrocyte sedimentation rate; FGF-23, fibroblast growth factor 23; HDL, high-density lipoprotein; HLA-B27, human 
leukocyte antigen B27; hs-CRP, high-sensitivity C-reactive protein; IBD, inflammatory bowel disease; IMID, immune-mediated inflammatory diseases; LTBI, latent tuberculosis 
infection; MMP-3, matrix metalloproteinase 3; MTX, methotrexate; N/A, not applicable; NLRP3, NOD-, LRR- and pyrin domain-containing protein 3; PASI, Psoriasis Area and Severity 
Index; RA, rheumatoid arthritis; UC, ulcerative colitis. 

 

Disease TNF-α inhibitor(s) Year Study’s field N Main findings Ref. 

Psoriasis Infliximab 2015 Efficacy and safety 23 PASI, BSA, and DLQI scores improved significantly, with most patients achieving substantial 
results; however, relapses occurred in some cases; infliximab was generally well-tolerated, 
with manageable side effects 

[7] 

IBD (CD) Infliximab 2024 Efficacy 40 Higher infliximab trough levels are associated with lower inflammatory markers, lower ADA 
levels, and better treatment response 

[13] 

IBD (UC) Infliximab vs. adalimumab 2020 Efficacy and safety 100 Both drugs were effective with no significant differences, with infliximab showing slightly 
higher mucosal healing; both medications had similar overall safety profiles 

[14] 

IBD (CD, UC) Infliximab 2020 Efficacy and safety 32 Disease activity scores improved significantly, with reasonable response rates in both UC 
and CD; infliximab was generally well-tolerated, with manageable side effects (anemia) 

[15] 

IBD (UC) Infliximab vs. adalimumab 2017 Efficacy and safety 50 Both drugs showed similar efficacy with similar overall safety profiles; infliximab reduced 
rectal bleeding and disease activity more effectively, while adalimumab led to fewer stools; 
baseline disease severity and other factors influenced remission rates 

[16] 

IBD (UC) Infliximab vs. biosimilar 2023 Efficacy 43 Biosimilar to infliximab showed comparable effectiveness; no significant differences in 
infliximab levels, antibody development, or inflammatory markers between the two 
medications 

[17] 

IMID Infliximab 2021 Efficacy 31 Infliximab antibodies and suboptimal drug levels were expected; patients with antibodies had 
more severe disease activity and lower drug concentrations; concurrent DMARD use and 
infliximab levels did not affect antibody development 

[18] 

IBD (CD) Infliximab 2020 Safety 60 Infliximab responders had lower vitamin D and FGF-23 levels; non-responders had higher 
parathyroid hormone and lower calcium, phosphorus, and vitamin D levels; suggesting 
potential bone health issues in CD patients, especially non-responders 

[19] 

IBD (UC, CD) N/A 2020 Genetics 95 TNF-α gene polymorphism was associated with IBD risk in the Iraqi population. The -1031 
polymorphism suggests a potential protective role for the C allele and a susceptibility-
increasing effect for the T allele 

[20] 
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AS Infliximab vs. biosimilar 2022 Efficacy 94 Remisma was associated with higher immunogenicity and enthesitis compared to infliximab [24] 

AS Infliximab 2023 Efficacy 46 Infliximab was associated with improvement in disease activity (BASDAI) and depression 
symptoms 

[25] 

AS Infliximab vs. conventional 
treatment 

2020 Efficacy 90 Infliximab was associated with lower MMP-3, BASDAI, BASFI, and hs-CRP levels [22] 

AS Infliximab 2017 Safety 122 Infliximab is associated with increased HDL and total cholesterol levels; it does not affect the 
atherogenic index 

[26] 

AS Etanercept 2023 Genetics 60 TT genotype of rs1061622 polymorphism in TNFRSF1B associated with better response  [27] 

AS Infliximab 2018 Genetics 170 Obesity is associated with a lower response to infliximab; HLA-B27 is not significantly 
associated with response 

[28] 

RA Infliximab 2015 Efficacy 50 High prevalence of ADAs found in Iraqi RA patients [32] 

RA Infliximab + MTX 2023 Efficacy and safety 220 Infliximab combined with MTX showed long-term efficacy in treating RA; remission rates and 
physical function improved significantly, with no new safety concerns 

[33] 

RA Etanercept 2022 Efficacy 120 Smoking predicts non-response to etanercept in Iraqi RA patients; baseline ESR and DAS28 
may be valuable biomarkers for predicting clinical response 

[34] 

RA Infliximab, adalimumab, 
etanercept 

2021 Safety 149 LTBI rates were higher in patients on therapy, especially infliximab; duration of anti-TNF 
therapy was associated with increased LTBI risk 

[35] 

RA Infliximab vs. etanercept 2023 Genetics and 
efficacy 

100 NLRP3 and CARD8 gene polymorphisms (TT genotype) are associated with higher disease 
activity and lower response; there is no significant difference in the efficacy of both drugs 

[36] 

RA Etanercept 2023 Safety 80 TNF-α gene polymorphism (GG genotype -376G/A) associated with risk of upper respiratory 
tract infections 

[37] 

RA Etanercept 2022 Genetics 80 TNF-α gene polymorphisms (GG at -308G/A, AA at -863C/A) were associated with better 
etanercept response; CC genotypes were linked to higher treatment failure risk 

[38] 

RA Etanercept 2022 Genetics 80 There is no significant association between TNF-α gene polymorphisms and the response to 
etanercept 

[40] 
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These included pruritus (two cases), boils (one 
case), alopecia (one case), infusion reactions (four 
cases), new-onset psoriatic arthritis (one case), 
and positive tuberculin skin test (two cases) [7]. 
Most side effects were mild and manageable, with 
only one case necessitating discontinuation of in-
fliximab [7]. It is important to note that this study 
did not establish cause-and-effect relationships, 
and further research is necessary in order to link 
these adverse events to infliximab. 

Based on current evidence, a TNF-α inhibitor 
(infliximab) effectively treats psoriasis in Iraqi pa-
tients. Research has shown significant improve-
ments in psoriasis severity, quality of life, and a 
generally favorable safety profile. However, spe-
cific genetic studies focusing on the impact of bio-
logical agents on psoriasis in Iraq are currently 
lacking. 
 

3. INFLAMMATORY BOWEL DISEASE 
(IBD) 
 

Ulcerative colitis (UC) and Crohn’s disease (CD) 
are instances of IBD, which is characterized by a 
persistent inflammation of the intestines that can 
be triggered by genetics, environmental factors, 
and microorganisms. Annual rates of 2.33 per 
100,000 individuals for UC and 1.46 per 100,000 
individuals for CD, respectively, were found in a 
recent meta-analysis that reveals an increasing in-
cidence of IBD across the Arab world [10]. In Iraq, 
UC is more common than CD, as shown in a ret-
rospective analysis of newly diagnosed IBD cases 
[11]. Additionally, based on the same study, there 
might be a rise in the incidence of CD [11]. 

The association between patient characteris-
tics and medicine beliefs in Iraq was investigated, 
including 150 Iraqi patients suffering from IBD [12]. 
The majority of patients were firm believers that 
their medicine was essential [12]. Remarkably, 
when compared to women, men expressed less 
worry about concerns related to medication [12]. 
The infliximab group showed less worry about side 
effects and greater medication perceptions [12]. 
Improved medication adherence and overall man-
agement of IBD can be achieved by understanding 
patient perspectives [12]. 
 

3.1. Efficacy of TNF-α inhibitors in treating 
Iraqi patients suffering from IBD 
 

The correlation between 40 CD patients’ infliximab 
trough level (TL) and treatment results was exam-
ined in a cross-sectional study [13]. Treatment ef-
ficacy was investigated in this study by looking at 
infliximab blood levels, antibody generation, and 
overall response [13]. Out of the total patients, 

55% reached the desired infliximab TL (mean: 
5.25 µg/mL), while 45% failed (mean: 1.43 µg/mL) 
[13]. Inflammatory markers were reduced, and 
ADA levels were 64.31 ng/mL in patients who 
reached the target TL, compared to 86.8 ng/mL in 
patients who did not [13]. Treatment response de-
termined that 37.5% of the patients needed a drug 
switch, 27.5% required their dose increased, and 
35.0% could continue on the same regimen [13]. It 
was seen that calprotectin was the most reliable 
indicator of reaching the desired TL [13]. Consid-
ering these results, gastroenterologists may find 
the TDM of infliximab TL and ADAs effective. Pa-
tients with CD undergoing infliximab treatment can 
benefit from tailored optimization tactics guided by 
TDM, which could provide insight into the variation 
observed in treatment response. 

A real-world study conducted in Iraq compared 
the efficacy of infliximab and adalimumab in treat-
ing UC [14]. Despite a slight difference in mucosal 
healing rates between the two groups (97.3% vs. 
83.3%), endoscopic scores improved significantly 
in infliximab and adalimumab [14]. Regarding re-
lapse rates, both medications were statistically 
equivalent [14]. Another trial has found that 
infliximab was beneficial in treating moderate to 
severe IBD in 32 Iraqi individuals (19 UC and 13 
CD) [15]. Scores for disease activity improved sig-
nificantly: in UC, the Mayo score decreased from 
9.32 to 6.11, while in CD, the Crohn’s Disease Ac-
tivity Index (CDAI) decreased from 315.7 to 144.9 
[15]. Colonoscopy results demonstrated signifi-
cant improvement, with moderate and normal coli-
tis incidence growth in patients with UC and CD. 
While 61.5% of CD patients and 42.1% of UC pa-
tients had good responses, 21.1% of UC patients 
and 15.4% of CD patients had incomplete re-
sponses [15]. The majority of patients had no ad-
verse effects after receiving infliximab, while a 
small percentage experienced anemia (UC: 10.5% 
(n=2); CD: 7.7% (n=1)) [15]. Reaction rates and in-
flammatory marker (C-reactive protein; CRP) lev-
els did not differ significantly between UC and CD 
patients [15]. Notably, the study omitted details on 
infliximab dosage and whether patients were in the 
induction or the remission phase [15]. 

On the other hand, the efficacy of both medi-
cations was also evaluated in a randomized con-
trolled trial of 50 Iraqi individuals with moderate to 
severe UC [16]. By week 8, both medications had 
produced comparable results in terms of remission 
(24% vs. 28%), clinical response (48% vs. 52%), 
and mucosal healing (40% for both) [16]. There 
were some variations, though, as subgroup analy-
sis showed that infliximab reduced rectal bleeding 
and physician-assessed disease activity more ef-
fectively than adalimumab, which resulted in less 
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frequent bowel movements [16]. The two groups 
showed no difference in overall illness severity or 
patient-reported outcomes [16]. Lower remission 
rates were found in both groups when factors such 
as larger body weight, elevated CRP, and higher 
baseline Mayo scores were present [16].  

Looking at biosimilar comparisons from a dif-
ferent angle, a different study compared infliximab, 
the original biologic, with a biosimilar [17]. 
Remsima, a biosimilar version of Remicade, suc-
cessfully treated UC in a way that was comparable 
to Remicade. Both Remicade and Remsima re-
sulted in similar levels of infliximab (mean: 3.27 
µg/mL and 3.25µg/mL, respectively), antibody de-
velopment (42% for Remsima and 36% for Remi-
cade), and inflammatory markers in a trial of 43 UC 
patients [17]. While these results suggest 
Remsima as a potentially cost-effective alterna-
tive, longer-term studies are needed in order to 
confirm its long-term efficacy and safety [17]. 

Concerning results were found in a study of 31 
Iraqi patients with immune-mediated inflammatory 
diseases that involved all of the center’s patients 
with various conditions (chronic inflammatory dis-
order, psoriatic arthritis, spondylarthritis, seroneg-
ative arthritis, CD, UC, and enteropathic arthritis) 
who had been on infliximab for at least three 
months [18]. More than 60% of the patients had 
antibodies to infliximab, while 80.6% had inade-
quate drug concentrations (<3 μg/mL) [18]. The 
presence of antibodies was associated with worse 
disease activity, lower drug concentrations, and 
reduced likelihood of additional medication use in 
patients [18]. Statistical analysis could not reveal a 
correlation between antibody presence and other 
variables such as age, gender, illness activity, spe-
cific diagnosis, erythrocyte sedimentation rate 
(ESR), or CRP [18]. Interestingly, there was no 
statistically significant difference between patients 
with positive and negative antibodies regarding the 
use of concurrent methotrexate or other disease-
modifying anti-rheumatic drugs (DMARDs) and 
the levels of infliximab [18]. These findings 
highlight the importance of periodically monitoring 
medication levels and anti-infliximab antibodies in 
patients undergoing this treatment. Since this 
study did not compare the disease type with the 
response, concluding the effectiveness of anti-
TNF-α inhibitors is challenging. 
 

3.2. Safety of TNF-α inhibitors in treating Iraqi 
patients suffering from IBD 
 

The safety profiles of infliximab and adalimumab 
were comparable, and both were well-tolerated in 
the trial of 50 individuals with IBD [16]. Serious ad-
verse events were uncommon with infliximab; 

however, there were higher injection site re-
sponses (20% vs. 8% for adalimumab) and more 
hematological side effects, particularly leukopenia 
(16%), in the infliximab group, particularly among 
patients taking immunosuppressants [16]. Every 
group reported just one primary infection, and nei-
ther group reported any fatalities or serious prob-
lems [16]. 

Bone health markers were examined in a study 
involving 60 Iraqi individuals with CD [19]. While 
calcium, phosphorus, and parathyroid hormone 
levels were within normal limits, infliximab-respon-
sive patients had substantially reduced vitamin D 
levels and fibroblast growth factor 23 (FGF-23) 
compared to healthy controls [19]. Contrarily, cal-
cium, phosphorus, and vitamin D levels were lower 
in non-responders who needed surgery, and para-
thyroid hormone levels were considerably greater 
in these patients [19]. Notably, compared to con-
trols, all CD patients exhibited noticeably reduced 
FGF-23 levels, indicating a dysregulation of 
FGF23 that is associated with the disease [19]. 
Careful monitoring is necessary since these re-
sults show that CD patients, particularly non-re-
sponders, may have problems with their bone 
health. Vitamin D levels did not differ significantly 
between infliximab responders and non-respond-
ers, which is an exciting finding [19].  

Patients receiving infliximab were more likely 
to experience side effects such as palpitations and 
blurred vision, according to a real-world study con-
ducted in Iraq that examined the biological side ef-
fect profiles [14]. Meanwhile, headaches were the 
most often mentioned adverse effect of 
adalimumab [14]. There were noticeable differ-
ences in the profiles of adverse events reported by 
70 infliximab patients and 30 adalimumab patients 
treated for UC: adalimumab was connected with 
increased headaches (16.7%), vomiting (10%), 
and skin rash (3.3%), while infliximab was linked 
to higher incidences of palpitation (14.3%) and 
blurred vision (11.4%) [14]. Fever, weakness, 
cough, vertigo, difficulty breathing, low blood pres-
sure, and muscle aches were reported at similar 
rates with infliximab and adalimumab, at 5%-7% 
and 0%-6.7%, respectively [14]. It is worth men-
tioning that among the patients treated with 
adalimumab, one developed tuberculosis, but no 
such cases were reported in the infliximab group 
[14]. 
 

3.3. Genetic factors influencing the use of 
TNF-α inhibitors in Iraqi patients suffering 
from IBD 

 

The link between the TNF-α gene polymorphism 
and the risk of IBD in an Iraqi population was in-
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vestigated in a study involving 75 patients with IBD 
(45 with UC and 30 with CD), as compared to a 
control group (N=20) [20]. Given its function as an 
immune modulator and pro-inflammatory cytokine 
involved in developing and progressing chronic in-
flammatory disorders, the TNF-α gene is an inter-
esting potential gene. Compared to controls, indi-
viduals with CD had a greater frequency of the -
1031 polymorphism (p=0.042, OR: 0.72-1.64) [20]. 
This proves that the C allele may have a protective 
function in IBD, namely CD, while the T allele may 
increase susceptibility to the disease [20]. How-
ever, additional work with a larger sample size is 
necessary in order to consolidate these findings. 
Overall, the results show that TNF-α gene poly-
morphisms may play a role in the development of 
IBD among Iraqi people [20]. 

Results from treating UC and CD with TNF-α 
inhibitors, such as infliximab and adalimumab, 
have been encouraging in the setting of IBD. 
Treatment outcomes can be impacted by factors 
such as cost, accessibility, and individual patient 
responses, but these drugs have typically shown 
to be effective and safe. Genetic differences at the 
TNF-α gene level could influence treatment re-
sponse and susceptibility to illness. 

 

4. ANKYLOSING SPONDYLITIS (AS) 
 
AS is a chronic inflammatory condition that im-
pacts the spine, resulting in considerable pain and 
disability. Patients frequently exhibit joint and ex-
tra-articular manifestations [21]. Research demon-
strates a significant disease burden in Iraqi pa-
tients with AS, alongside a rising application of bi-
ological therapies in their management [22,23]. 

 
4.1. Efficacy of TNF-α inhibitors in treating 
Iraqi patients suffering from AS 

 
Infliximab (Remicade) and its biosimilar, 
Remisma, were compared in a retrospective in-
vestigation for their respective immunogenicity 
and efficacy in 94 patients with AS [24]. Both 
groups exhibited similar demographics; however, 
the Remisma group showed significantly higher 
immunogenicity, with increased anti-infliximab an-
tibody levels (median: 31.8 ng/mL) compared to 
the infliximab group (median: 15.5 ng/mL; p<0.05) 
[24]. The Remisma group exhibited a greater prev-
alence of enthesitis (inflammation of the tendon or 
ligament attachments) [24]. Surprisingly, the inflix-
imab group received higher doses of biological 
agents and non-steroid anti-inflammatory drugs 
(NSAIDs), possibly indicating decreased efficacy 
due to immunogenicity [24]. The findings suggest 

potential differences in the effectiveness and 
safety of the two treatments, warranting further in-
vestigation.  

The influence of infliximab on depression in 46 
male AS patients was evaluated in a study [25]. 
Approximately 70% of patients exhibited severe 
depression at baseline, which showed significant 
improvement after infliximab treatment [25]. The 
improvement was independent of age, education, 
or employment status [25]. It is important to note 
that a relationship was found between treatment 
responsiveness and depression recovery [25]. 
Furthermore, disease activity assessed by the 
Bath Ankylosing Spondylitis Disease Activity Index 
(BASDAI) demonstrated a notable improvement 
following infliximab therapy [25]. 

When compared to traditional medication, in-
fliximab proved to be effective in treating 90 Iraqi 
AS patients [22]. The infliximab group (N=45) ex-
hibited significantly reduced levels of matrix metal-
loproteinase 3 (MMP-3; 3.54±2.70 ng/mL vs. 
5.31±3.16 ng/mL), BASDAI scores (2.70±0.96 vs. 
4.45±2.23), Bath Ankylosing Spondylitis Func-
tional Index (BASFI) scores (3.44±1.05 vs. 
4.80±2.18), and high-sensitivity CRP (hs-CRP) 
levels in comparison to the conventional treatment 
group (N=45) [22]. In Iraqi AS patients, infliximab 
shows promise in lowering disease activity and in-
flammation, even though ESR levels did not reveal 
a meaningful difference [22]. 

 

4.2. Safety of TNF-α inhibitors in treating Iraqi 
patients suffering from AS 
 

Infliximab’s effect on lipid profiles was evaluated in 
a trial with 122 AS patients, most of whom were 
male [26]. The medicine unexpectedly raised total 
and high-density lipoprotein (HDL) cholesterol lev-
els, even though it successfully improved disease 
activity, as shown by the BASDAI score [26]. This 
finding did not result in alterations in low-density 
lipoprotein (LDL), triglycerides, or the atherogenic 
index, indicating a potentially neutral impact on 
cardiovascular risk [26]. Nevertheless, due to the 
study’s limitations (such as the limited sample size 
and brief follow-up duration), additional research is 
required in order to comprehensively assess the 
long-term effects of infliximab on lipid profiles and 
cardiovascular health in this patient group. 
 

4.3. Genetic factors influencing the use of 
TNF-α inhibitors in Iraqi patients suffering 
from AS 
 

The relationship between TNF receptor gene pol-
ymorphisms and etanercept responsiveness was 
investigated in 60 Iraqi patients with AS [27]. The 
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TT genotype of the rs1061622 polymorphism in 
TNFRSF1B demonstrated a statistically significant 
association with an improved response to etaner-
cept (p=0.022), whereas the TG genotype was 
correlated with lower responses (p=0.002) [27]. 
About the rs767455 polymorphism in TNFRSF1A, 
no such connection was discovered [27]. The find-
ings indicate that the rs1061622 polymorphism 
may predict etanercept response in patients with 
AS [27]. 

Body mass index (BMI) and human leukocyte 
antigen B27 (HLA-B27) effects on infliximab re-
sponsiveness were examined in a study compris-
ing 170 AS patients [28]. Obese patients exhibited 
a reduced response rate to infliximab, with half ne-
cessitating supplementary medication to attain a 
response comparable to that of non-obese pa-
tients [28]. Although 42.5% of responders tested 
positive for HLA-B27 compared to 29% of non-re-
sponders, this difference lacked statistical signifi-
cance [28]. A closer look at the connection be-
tween HLA-B27 and treatment response is 
needed, as weight control may improve infliximab 
efficacy in AS. 

In AS, TNF-α inhibitors, such as infliximab, 
have effectively reduced disease activity, en-
hanced quality of life, and managed comorbidities. 
Genetic factors, including variations in the TNF re-
ceptor gene (TNFRSF1B), and HLA-B27 may af-
fect treatment response; however, additional re-
search is required in order to clarify their specific 

roles. 
 

5. RHEUMATOID ARTHRITIS (RA) 
 
RA is a chronic autoimmune disorder impacting 
roughly 1% of the Iraqi population [29]. TNF-α in-
hibitors are frequently employed in treating RA 
[30]. Prolonged research and individualized medi-
cal strategies are essential to enhance treatment 
strategies and reduce risks [31]. 
 

5.1. Efficacy of TNF-α inhibitors in treating 
Iraqi patients suffering from RA 
 
Researchers in Iraq looked for anti-infliximab anti-
bodies (ADAs) in 50 RA patients who had taken 
the infliximab for at least three months [32]. Sur-
prisingly, none of the control group’s patients 
tested positive for ADAs, but 70% of these patients 
did [32]. Even though gender and age did not in-
fluence the ADA development, they do show that 
ADAs are very common in this patient population 
[32]. These findings emphasize the need for addi-
tional research so as to understand the conse-
quences of ADAs for treatment efficacy and safety.  

Two hundred individuals with RA who had not 
responded adequately to prior therapies were 
studied over five years in order to determine the 
effectiveness of infliximab in conjunction with 
methotrexate [33]. Since the loss of efficacy was 
associated with 24% of withdrawals, 72.7% of 
those individuals finished the 5-year course [33]. 
Notably, at the 5-year point, 45% reached clinical 
remission (Disease Activity Score 28; DAS28 
<2.6), and 27% had normal physical function 
(Health Assessment Questionnaire; HAQ =0) [33]. 
Reduced mean DAS28, HAQ scores, and adjusted 
CRP levels were observed [33]. Crucially, through-
out treatment, no new safety issues arose [33]. 
These results demonstrate the combo therapy’s 
long-term efficacy in managing RA.  

Finally, smoking, disease duration, baseline 
disease activity, and medication adherence are 
among the numerous factors that affect the re-
sponse to etanercept in Iraqi RA patients [34]. 
While baseline ESR levels and DAS28 scores 
might be helpful indicators for predicting clinical re-
sponse, smoking is a strong predictor of non-re-
sponse [34]. Less adherence and higher disease 
activity are linked to worse results [34]. This re-
search shows that intensive disease management 
initiated initially can achieve superior patient out-
comes. 

 
5.2. Safety of TNF-α inhibitors in treating Iraqi 
patients suffering from RA 
 
There was an investigation into the frequency of 
latent tuberculosis infection (LTBI) in 149 rheu-
matic disease patients from Iraq who were receiv-
ing anti-TNF medication [35]. The infliximab group 
had the most significant rate of LTBI at 12.6%, fol-
lowed by the adalimumab group at 11.8% and 
etanercept at 11.6% [35]. While the study found no 
correlation between the kind of rheumatic disease 
and the prevalence of LTBI, it did find a significant 
link between the length of anti-TNF therapy and 
LTBI risk [35]. 

 
5.3. Genetic factors influencing the use of 
TNF-α inhibitors in Iraqi patients suffering 
from RA 
 
The relationship between NOD-, LRR- and pyrin 
domain-containing protein 3 (NLRP3) and 
caspase recruitment domain-containing protein 8 
(CARD8) gene polymorphisms, TNF-α and IL-1β 
levels, and the responsiveness to anti-TNF-α med-
ication in 100 RA patients from Iraq was examined; 
it was revealed that an increase in disease activity 
(DAS-28) was associated with higher levels of 
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TNF-α (r2=0.45) and IL-1β (r2=0.51) [36]. Higher 
DAS-28 scores, greater TNF-α and IL-1β levels, 
and a worse response to anti-TNF-α medication 
were all linked to the CARD8 rs2043211 and 
NLRP3 rs4612666 TT genotypes [36]. Although 
there was no notable difference in terms of the ef-
fectiveness between etanercept and infliximab, 
anti-TNF-α therapy was more effective in males 
than females [36]. These results prove that genetic 
factors may influence RA disease progression and 
responsiveness to treatment. 

Eighty RA patients from Iraq who were on 
etanercept were studied in order to determine if 
there was a correlation between TNF-α gene pol-
ymorphisms and adverse effects [37]. An elevated 
incidence of upper respiratory tract infections was 
linked to the GG genotype of the -376G/A polymor-
phism [37]. Etanercept adverse effects were not 
associated with frequent variants in the TNF-α 
gene such as -308G/A, -857C/T, -863C/A, -
1031T/C, and -806C/T [37]. Based on these re-
sults, the -376G/A polymorphism may play a role 
in predicting the likelihood of upper respiratory 
tract infections in RA patients from Iraq who are on 
etanercept. 

Specific genetic differences linked to treatment 
outcomes were discovered in a study that exam-
ined the connection between etanercept respon-
siveness and TNF-α gene polymorphisms in 80 
RA patients from Iraq [38]. Individuals treated with 
etanercept showed improved results when they 
had the GG genotype at -308G/A and the AA gen-
otype at -863C/A of the TNF-α gene promoter re-
gion [38]. Treatment failure was more likely in pa-
tients with the CC genotype at -863C/A or a mix of 
the -857CC and -863CC genotypes [38]. Accord-
ing to these results, studying variations in the TNF-
α gene may help predict how patients will respond 
to etanercept and optimize treatment strategies 
[38]. A more extensive and more varied sample of 
studies is required to confirm these results.  

Although TNF-α polymorphisms, especially the 
-308 G/A variant, were studied more often, the link 
between these variations and the medication re-
sponse remains unclear. Findings from a review of 
thirteen studies, including RA patients from Iraq up 
until 2021, indicate an inadequate amount of data 
on interleukin gene polymorphisms, while no cor-
relation with disease severity was found [39]. More 
studies are required in order to tailor treatment for 
RA patients in Iraq [39].  

Etanercept responsiveness in 80 RA patients 
was investigated in a Baghdad-based study exam-
ining the effect of TNF-α gene polymorphisms [40]. 
These genetic variants do not impact treatment 
outcomes in this patient population, as no signifi-
cant correlation was discovered between respon-

siveness to etanercept therapy and three particu-
lar TNF-α polymorphisms (-376 G/A, -806 C/T, and 
-1031 T/C) [40].  

Evidence shows that the TNF-α inhibitor inflix-
imab can effectively decrease disease activity, en-
hance quality of life, and manage co-morbidities in 
RA. On the other hand, adalimumab and infliximab 
are equally safe. The results of infliximab and 
etanercept treatments can be affected by genetic 
factors and distinctive patient responses, including 
polymorphisms in the TNF-α gene, NLRP3, and 
CARD8. 
 

6. CONCLUSION 
 
TNF-α inhibitors are shown to be advantageous in 
treating psoriasis, IBD, AS, and RA in Iraq. Despite 
their general safety, individual variations and po-
tential side effects should be considered. Limited 
genetic research exists, highlighting the need for 
the undertaking of further studies in order to opti-
mize their use. 
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