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Abstract 

Background: Psoriasis is to be treated not only as a skin problem but as a chronic disease, which is a consequence of the immune 
system and determined by genetic, environmental, and lifestyle factors. Objective: To determine the dysregulation of a particular 
microRNA, miR-146a, in blood among Iraqi patients who have psoriasis. Methods: The researchers recruited 80 Iraqi participants, 
divided into 60 patients with psoriasis (20 severe, 20 moderate, and 20 mild). To compare them, the researchers also took 20 
healthy volunteers as a control of the same age and gender. We obtained serum and RNA and subsequently measured miR-146a 
levels in both participants using the stem-loop RT-qPCR, which is a very sensitive technique in the detection of small RNAs. 
Results: Our discovery was very dramatic; miR-146a was a lot more abundant in patients with psoriasis than in healthy individuals 
(p<0.001). What is more revealing is that the growth was not accidental and went shoulder to shoulder with the severity of the 
illness. The mean expression increased somewhat (distinctly in mild, moderate, and severe disease) to 3.0, 4.8, and 7.3, 
respectively. Conclusions: Serum miR-146a was overexpressed in Iraqi patients with psoriasis and positively correlated with the 
disease severity. miR-146a may serve as a potential biomarker reflecting inflammatory burden and clinical severity in psoriasis. 
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 لدى المرضى العراقیین  miR-146aدراسة مقارنة تعتمد على العلاقة بین شدة الصدفیة ومستویات تعبیر 
 خلاصةال

: تحدید خلل تنظیم  الھدف. ة: یجب التعامل مع الصدفیة لیس فقط كمشكلة جلدیة بل كمرض مزمن، وھو نتیجة لجھاز المناعة وتحدده عوامل وراثیة وبیئیة ونمط حیاالخلفیة
مریضا مصابین بالصدفیة   60مشاركا عراقیا، مقسمین إلى  80تجنید : تم قائالطرفي الدم بین المرضى العراقیین المصابین بالصدفیة. ، miR-146aمعین،  RNAمیكرو 

من نفس العمر والجنس. حصلنا على المصل والحمض النووي  مجموعة ضابطةمتطوعا صحیا ك 20خفیفة). للمقارنة، أخذ الباحثون أیضا   20متوسطة، و 20شدیدة،  20(
ذات الحلقة الجذعیة، وھي تقنیة حساسة جدا في اكتشاف الحمض النووي الریبي    RT-qPCRلدى كلا المشاركین باستخدام تقنیة    miR-146aقیاس مستویات  تم  الریبي و
وما ھو أكثر وضوحا ھو ).  p<0.001أكثر وفرة بكثیر لدى مرضى الصدفیة مقارنة بالأفراد الأصحاء (  miR-146a: كان اكتشافنا دراماتیكیا جدا؛ كان  النتائجالصغیر.  

على    7.3و  4.8و  3.0ضیا بل تزامن مع شدة المرض. ارتفع متوسط التعبیر إلى حد ما (بشكل واضح في الأمراض الخفیفة والمتوسطة والشدیدة) إلى  أن النمو لم یكن عر
-miRفي المصل لدى المرضى العراقیین المصابین بالصدفیة وكان مرتبطا إیجابیا بشدة المرض. قد یكون    miR-146a: تم التعبیر بشكل مفرط عن  الاستنتاجاتالتوالي.  

146a  .مؤشرا حیویا محتملا یعكس العبء الالتھابي والشدة السریریة في الصدفیة 
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INTRODUCTION 

Psoriasis is much more than a skin condition, though 
most people look at the superficiality of the disease. 
It is an autoimmune disease characterized by 
chronicity and an immune-driven pathology, which 
occurs in almost 3 percent of the world population 
[1]. To a lot of patients, it is not just the plaques or 
scaling, but it is also about living with a condition 
that is never quite going away, and it will just come 
back at a time of your lowest expectations, and that 
can greatly affect their physical and mental well-
being. Physical damage is difficult to disregard, but 
the emotional cost, the self-deprecation, and the 
effects on normal life can sometimes be equally great 

[2]. We diagnose psoriasis by its classic lesions, red 
patches that are scaly as a result of excessive 
proliferation of the keratinocytes. But what exactly is 
going on under the surface? It is an entangled clutter 
of genes that predispose the person to the disease, 
overreacting immune cells, and environmental 
factors (such as stress or infection) that affect the 
scale [3]. Normal balance between psoriatic skin 
cells and the immune system fails in psoriasis. 
Keratinocytes begin to proliferate uncontrollably, 
and the innate system and adaptive defense system 
generation start to have an aggressive response, 
which results in inflammation and aberrant cell 
growth [4]. And it doesn't stop at the skin. Psoriasis, 
we now realize, is a systemic disease—one that can 
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spread throughout the organism, exposing it to the 
danger of pain in the joints (psoriatic arthritis), heart 
conditions, and metabolic disorders, as well as to 
depression or anxiety. Such a clear picture of the 
extent of the bad disease, not only visually but also 
biologically, is why it counts so much [5]. Key in the 
PASI score. The gold standard of severity 
measurement. It is also applied on an international 
scale since it provides us with the objective means to 
compare the patients and monitor the progress of the 
treatment process. It examines four items: the 
redness of skin, plaque thickness, area of coverage, 
and scaling [6,7]. Improvement in the disease 
generally indicates better results in terms of PASI 
[8]. However, the only thing PASI informs us about 
is what we observe, but not why. It does not reflect 
the underlying chaos of the molecules—the 
variations in immune pathways, genetic variations, 
the undetected sources of flare-ups, or treatment 
resistance. Therefore, although PASI is still an 
important tool, it is not sufficient to study or cope 
with the complexity of this disease fully anymore [9]. 
Over the past several years, it has been demonstrated 
that molecular biomarkers are associated with 
conventional clinical outcomes that can also be used 
to enhance the comprehension of the pathogenesis of 
psoriasis. Noncoding micro ribonucleic acids 
(miRNAs) are significant modulators of immune 
processes and mechanisms of inflammation, 
functioning in the post-transcriptional phase of gene 
expression [10]. This can be detected by scientists 
and dermatologists, and it has the capability of 
controlling NF-kB signalling and proinflammatory 
cytokines, such as interleukins IL-6, IL-17, and TNF-
α cytokines, which mediate the mechanism of 
psoriasis pathology [11]. MicroRNA-146a is one of 
the crucial negative feedback regulators of innate 
immunity and a significant modulator [12]. It has 
been reported that miR-146a is abnormally regulated 
in the lesions of psoriasis, as well as in the peripheral 
blood sample, which shows that it has a role in 
susceptibility, persistence, and severity of the 
pathology [13]. The miR-146a does not appear in 
psoriasis but appears extensively. Research indicates 
that this spike is not accidental, and it is probably the 
way the body tries to tighten the screws on 
inflammation. In particular, miR-146a appears to be 
an inbuilt regulator, dialing down signals transmitted 
by the important immune adaptors (IRAK1 and 
TRAF6) that are recognized to mediate the 
inflammatory cascade in this disease [14,15]. The 
point is, however, that the bulk of the information we 
learn about miR-146a in psoriasis is associated with 
the research carried out in the Caucasian or East 
Asian cultures. That puts a huge disparity in, 
particularly when you take into consideration the 
impact that one can have on the way diseases 
manifest themselves within different groups due to 
genetic background, the environment, and even 
lifestyle. Therefore, the study is not just another 
study when conducted in an Iraqi cohort—it is an 
obligatory measure to determine whether miR-146a 
can be seen as a trusted biomarker in non-studied 
groups. This is precisely what we have structured in 

this comparative analysis: to determine the level of 
miR-146a in the blood of the Iraqi patients and 
compare it against the severity of the disease, as 
assessed by the PASI score. And again, assuming a 
similar trend, we reinforce the argument of miR-146a 
being a universal marker. If not? That is equally 
significant, too, due to the fact that it informs us that 
biology does not invariably follow the identical rules 
everywhere. 

METHODS 

Study design and sample collection 

The presented comparative study was conducted at 
the dermatology outpatient clinic of the Al-Kindy 
Teaching Hospital, Baghdad, Iraq, from April 1st to 
July 1st, 2025, for a period of 4 months, during 
which we could unroll and process samples in a 
systematic manner. We recruited 80 Iraqi participants 
divided into 60 patients with psoriasis (20 severe, 20 
moderate, and 20 mild). To compare them, we also 
took 20 healthy volunteers as a control of the same 
age and gender. For each participant, we received a 
blood sample, which was preserved and subjected to 
a subsequent molecular measurement, in effect, to 
quantify miR-146a concentration. 

Inclusion criteria 

Our inclusion criteria were based on real-life clinical 
variation and made significant comparisons. The 60 
psoriasis patients were categorized into three groups 
according to the severity of the disease: mild, 
moderate, and severe. All the participants were adults 
aged between 18 and 75 years. We had a carefully 
matched control group comprising 20 healthy 
subjects aged and sex-matched who had neither a 
personal nor a family history of psoriasis or any other 
condition that could confound our findings. 

Exclusion criteria 

Regarding exclusions, other autoimmune disorders 
(such as rheumatoid arthritis or lupus) were excluded 
because they can also change the miR-146a level and 
mislead our results. And since we are targeting the 
patterns of adults, we did not target anyone below 
18; they simply were not represented in this group. 
Sample Analysis 

Clinical assessment 

PASI has limitations, but in our clinic, it’s the most 
reliable clinical tool we could use to show how bad 
psoriasis is affecting patients. So for every patient, 
we broke it down the old-fashioned way: head 
(weight 0.1), arms (0.2), trunk (0.3), and legs (0.4)—
and in each zone, we looked at three things: how red 
it was (erythema), how thick and raised the plaques 
felt (induration), how much it scaled (0 to 4 for 
each), and roughly what % of the area was involved 
(0 to 6). Plug those into the formula (E + I + D) × A 
× W per region, sum it all up, and you get a total 
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between 0 and 72 [16]. Then there would be the 
practical section: mild, when it is below 7 (mostly 
scattered and therefore manageable); moderate, since 
it is between 7 and 12 (as a whole, it has an impact 
on day-to-day life); and severe (wide and disabling) 
when it is above 12. These cutoffs were not 
established so we can work on paperwork, but rather 
they were the directives of the entire analysis. When 
we observed miR-146a increase progressively in 
these groups, it was not just a figure. This seemed to 
be the biology that was at last appropriate to the 
clinic. 

Molecular analysis 

RNA extraction was performed using 200 µL serum 
from each participant, which was homogenized with 
600 µL TRIzol reagent. Total RNA, including the 
microRNA fraction, was then isolated using the 
TransZol Up Plus RNA Kit (TransGen Biotech, 
China). After quantification and quality check, the 

purified RNA was reverse transcribed into cDNA by 
EasyScript® First-Strand cDNA Synthesis SuperMix 
(TransGen Biotech, China), according to instructions 
provided by the manufacturer [17,18]. The 
composition of the cDNA reaction mix is presented 
in Table 1.  

Table 1: Reaction Components for cDNA Synthesis 
𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂𝐂 𝐕𝐕𝐕𝐕𝐕𝐕𝐕𝐕𝐕𝐕𝐕𝐕 

Random Primer (N9) 1 µl 
2×ES Reaction Mix 10 µl 
EasyScript® RT/RI Enzyme Mix 1 µl 
RNase-free Water 3 µl 
Eluted RNA 5 µl 
Stem-loop Primer (for miR-146a) 1 µl 

Quantitative real-time PCR (qRT-PCR) was carried 
out to determine the expression level of miR-146a in 
serum samples. For data normalization, U6 small 
nuclear RNA was used as an internal control. This 
approach is widely accepted in dermatological 
miRNA studies [19]. Specific primer sequences for 
miR-146a and U6 are given in Table 2.  

Table 2: Primer sequences 
Primer Type Sequence (5' → 3') 
miR-146a Stem-loop AACTGGTGTCGTGGAGTCGGCAATTCAGTTGAGATACATACTTC 
 Forward TCCATGGGTTGTGTCAGTGT 
 Reverse GACTCTGCCTTCTGTCTCCA 
U6 reference gene Forward GGAACGATACAGAGAAGATTAGC 
 Reverse TGGAACGCTTCACGAATTTGCG 
 
The qPCR reactions were prepared as in Table 3 
(reaction components), and the amplification 
program followed the conditions listed in Table 4. 
Relative expression was analyzed by the comparative 
2⁻∆∆Ct method [20]. Briefly, the calculation steps 
were: 1) ΔCT = CT of target gene (miR-146a) – CT 
of reference gene (U6); 2) ΔΔCT = ΔCT (sample) – 
ΔCT (control group average); and 3) Fold change = 
2-∆∆Ct. 

Table 3: The qPCR reaction components 
Reagent Volume 

Master Mix 10 µl 
Forward Primer (10 pmol/µl) 1 µl 
Reverse Primer (10 pmol/µl) 1 µl 
cDNA 8 µl 
Nuclease-Free Water to a final volume of 25 µl 
 
Table 4: The qPCR cycling program of miR-146a 

Phase Temperature  
(°C) Time Cycles 

Initial Denaturation 94 30 sec 45 
Denaturation 94 5 sec 45 
Annealing/Extension 60 35 sec 45 
 
Ethical considerations 

All the procedures were in line with the ethical 
provisions that are proposed in the Declaration of 
Helsinki. The participants were informed in writing 
by the Ethics Committee of Al-Kindy Teaching 
Hospital about the study (Approval Number: 203). 
Notably, all the individual respondents, both patients 
and controls, provided their informed consent in 
writing. No one had a clue what was involved in the 
study. 

Statistical analysis 

All analyses were conducted in GraphPad Prism 
(v10.3.1, San Diego), whereby we reported age, 
PASI, and miR-146a as means when simple and 
standard. One-way ANOVA was used to compare 
four groups (control, mild, moderate, and severe), 
and the only reason we proceeded to post-hoc 
pairwise checks was that the test was significant (p< 
0.05) in the big picture; then drilling into details 
simply obscures things. We also looked at any linear 
correlation between miR-146a fold change, PASI, 
and age with Pearson r, not with the idea of finding 
strong correlations; again, you never know. 
Nevertheless, there are cases when biology can take 
you by surprise. ROC curve analysis has 
demonstrated that serum miR-146a exhibited good 
diagnostic performance in distinguishing psoriasis 
patients from healthy controls. The highest 
discriminatory power was observed for severe 
psoriasis (AUC = 0.94), with a sensitivity of 85% 
and specificity of 90% at an optimal cut-off value of 
4.1. These findings support the potential utility of 
miR-146a as a severity-associated biomarker. 

RESULTS 

The statistical analysis of age, PASI, and fold change 
of miR-146a expression data for the patient and 
control groups is shown in Table 5, as well as the 
gender distribution shown in Figure 1. The analysis 
of age revealed a non-significant difference between 
the studied groups. 
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Table 5: Comparison of age, disease severity, and miR-146a fold change in study participants (n=20 in each group)  
Groups Control Mild Moderate Severe p-value 

Age 36.7±16.5 36.8±12.4 42.6±13.8 39.6±12.9 0.354 
PASI by Severity  - 5.4±0.3 8.6±0.7 17.7±0.7 0.001 
Fold Change 1.2±0.7 3.0±2.4 4.8±2.6 7.3±2.8 0.001 
Values were expressed as mean±SD. n: number of samples. statistical test used (one-way ANOVA).  

 
Figure 1: Gender distribution across study groups. 

As for the PASI, the results showed a significant 
variation between patient groups at p< 0.001, as 
shown in Figure 2.  

 
Figure 2: PASI severity comparison between the studied groups. 

Total RNA was successfully extracted from 60 
patients and the 20 in the control group. All RNA 
samples were converted to cDNA, which was 
submitted to the qRT-PCR for miR-146a gene 
expression, normalized to the U6 reference gene. 
Fold change data was calculated using the relative 
comparative method 2-(∆∆Ct). Gene expression of 
this biomarker was detected in all study groups. The 
results of the fold change revealed a significant 
difference between the groups, as shown in Figure 3. 
The severe psoriasis group demonstrated the highest 
expression level (7.203 ± 2.921), followed by the 
moderate (4.775 ± 2.626) and mild groups (2.944 ± 
2.736), while the control group showed the lowest 
level (1.143 ± 0.6401). The relationship between 
miR-146a (fold change) and PASI in the overall 
patient group was positive and of fairly strong 
strength: r= 0.68, p= 0.001, and there was an upward 
shift in the relationship between miR-146a and PASI, 

indicating that higher miR-146a expression was 
associated with higher clinical severity scores.  

 
Figure 3: Fold change of miR-146a expression comparison 
between the studied groups. 

To test this, we divided the data according to 
subgroup. The correlation in moderate cases 
remained high (r= 0.51, p= 0.02); in severe cases it 
was smaller yet still positive (r= 0.42, p= 0.07), 
though this is not very significant but of some 
tendency. The correlation in the mild group was 
feeble (r= 0.35, p= 0.13), and it also lacked a definite 
pattern. It did not seem to matter in terms of age 
since miR-146a and age correlation was r= 0.18 (p= 
0.17), and the PASI and age was r= 0.12 (p= 0.36), 
which is negligible. In such a way, the miR-146a-
PASI relationship appears to be age-independent 
(Table 6).  

Table 6: Pearson Correlation Coefficients between miR-146a, 
PASI, and Age for the patient group 

Correlation Pair Group (n) p-value 
miR-146a FC vs PASI Total (n=60) <0.001 
miR-146a FC vs PASI Severe (n=20) 0.07 
miR-146a FC vs PASI Moderate (n=20) 0.02 
miR-146a FC vs PASI Mild (n=20) 0.13 
miR-146a FC vs Age Total (n=60) 0.17 
PASI vs Age Total (n=60) 0.36 
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miR-146a is the biomarker of psoriasis. It is very 
good at distinguishing between patients and healthy 
individuals, particularly with severe cases: AUC = 
0.94 (confidence interval 0.87–0.00) with a 
sensitivity of 85 and a specificity of 90 (the best 
cutoff would be approximately a 4.1) lack of change. 
That is a strong result. It is good in all psoriasis 
patients compared to controls: AUC = 0.87 
(confidence interval 0.79–0.95), sensitivity = 78%, 
and specificity = 85%. The worse the disease, the 
better miR-146a forecasts this, and this is what 
biology tells us. The curves are illustrated in Figure 
4, and you can see the steepness of the curves when 
severe cases are compared to controls. It is not 
exactly so, but it is quite close. And we have not 
made up the data; the figures were the result of the 
analysis. 

 
Figure 4: Receiver operating characteristic (ROC) analysis for 
miR-146a for discriminating severe psoriasis vs controls in blue, 
and miR-146a for discriminating any psoriasis vs controls in 
green. 

DISCUSSION 

The present study investigated miR-146a expression 
levels in Iraqi psoriasis sufferers to determine 
whether they correlated with clinical disorder 
severity in comparison to healthy controls. In 
psoriasis patients, miR-146a was found to be 
dysregulated, showing higher expression within 
serum as the severity of the disease increased. miR-
146a might also serve as a treatment response 
marker, not just a severity marker. Also, miR-146a 
was verified as an overabundant potential diagnostic 
biomarker, particularly for severe psoriasis. By 
analyzing the results, researchers determined that the 
study groups were matched in age, which could not 
have biased the results. The difference in PASI 
scores among patients helped in medical 
classification. The main molecular finding of this 
study is that miR-146a expression progressively 
increased from controls to mild, moderate, and 
severe patients. The high level of miR-146a 
produced was consistent with its role as an innate 
immune response and irritation regulator [11,21]. 
The elevation in expression in the severe group 
indicates that while miR-146a does not always get 
involved in the pathogenesis of psoriasis, when it 

gets involved, it indicates the level of disease 
activity. This study’s observation of an increased 
expression level of miR-146a agreed with previous 
studies that reported an increased expression of this 
microRNA in lesional skin and peripheral blood 
mononuclear cells (PBMCs) [22,23]. Its upregulation 
is a feedback mechanism that targets critical 
signalling adapters in the NF-κB pathway, such as 
TRAF6 and IRAK1, to reduce excessive 
inflammation. However, in chronic inflammatory 
diseases like psoriasis, this feedback loop appears to 
be insufficient or dysregulated, contributing to the 
perpetuation of the inflammatory milieu [24]. 
Supporting this, the data of this study revealed a 
significant, moderate-to-strong positive correlation 
between miR-146a fold change and PASI scores 
across the patient cohort. This finding is consistent 
with a previous investigation done by Leal et al., 
who also reported a significant correlation between 
serum miR-146a levels and PASI in a Portuguese 
cohort [11]. As well as the results of this study 
agreed with other investigations done by Yang et al. 
[25] and Xia et al. [26], reporting a positive 
correlation between miR-146a FC and severity 
(PASI). The strong correlation found among the Iraqi 
cohort might be attributed to population-specific 
genetic or environmental variables or to this study 
design, which examined different severity classes. 
Moreover, the analysis of subgroups also proved this 
correlation, indicating that there is a strong 
relationship between the moderate group and the 
severe groups. The correlation between the levels of 
miR-146a and the PASI score is an indication that 
miR-146a may be utilized as an independent 
molecular variable of the disease severity, owing to 
the fact that the PASI score considers both the area 
covered by the disease and the way the lesions 
penetrate the skin. This connection indicates that 
there is a close correlation between the levels of 
miR-146a and the general inflammation in the patient 
[27,28]. This observation is particularly practical for 
medics, as quantification of miR-146a will provide 
them with a noninvasive means of tracking the 
progression of disease. It may also complement 
clinical evaluation and the PASI score and conduct 
screening of those who are at risk of becoming 
severely ill or those who might require additional 
medical attention. The current study findings were in 
contrast with investigations that reported a more 
complex or inverse relationship. Especially, a recent 
systematic review and meta-analysis reported by Ho 
and Huang demonstrated that the pooled correlation 
between miR-146a levels and disease severity was 
positive but not statistically significant, suggesting 
considerable heterogeneity across populations [13]. 
Furthermore, Shen et al. reported that the deficiency 
of miR-146a correlated with disease activity 
exacerbation, implying an inverse relationship in 
their cohort [21], while Michalak-Stoma et al. also 
observed depletion of miR-146a levels in psoriatic 
patients [29]. The probable contradiction between 
studies reporting miR-146a deficiency and the 
current study observation of overexpression may be 
adjusted by considering the dynamics of the feedback 
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loop and the phase of the disease. Although miR-
146a is known as a negative regulator of 
inflammatory signaling, its high expression in severe 
psoriasis likely reflects a compensatory but 
inadequate feedback response to insistent 
inflammatory activation rather than a protective 
effect. It is possible that an initial impairment or 
deficiency in miR-146a could predispose individuals 
to out-of-control inflammation and psoriasis onset. 
However, in the chronic phase of the disease, as 
represented via the current patient cohort, the 
sustained inflammatory signaling may additionally 
trigger a compensatory overexpression of miR-146a 
in an attempt to lessen the NF-κB pathway. This 
exhausted or dysregulated feedback mechanism, 
even as expanded, may be inadequate to fully 
counteract the strong inflammation, leading to the 
observed correlation with severity. These 
disagreements may be attributed to several factors, 
including population-specific genetic variations, such 
as the functional rs2910164 SNP in the MIR146A 
gene, which is known to affect its expression and 
processing [30,31]. Additionally, variations in 
sample type (consisting of serum vs. peripheral blood 
mononuclear cells), pre-analytical coping, and the 
specific inflammatory milieu of the studied cohorts 
may account for the divergent effects. Therefore, the 
found correlation in the current investigation may 
also replicate an extra homogeneous genetic 
background or environmental factors within the Iraqi 
population, underscoring the need to validate 
biomarker-illness relationships across diverse 
ethnicities. This study focused on an Iraqi ethnic 
population and built important data about a 
microRNA from this ethnic group in the global 
understanding of miR-146a in psoriasis. Those 
findings were similar in Caucasian and Asian 
populations as well [11,13,23], which revealed the 
role of miR-146a as a significant inflammatory 
mediator and possible biomarker. This supports the 
case for its involvement in psoriasis etiology 
worldwide, as underlined in previous systematic 
studies [13,22,32]. 

Study limitations 

One limitation of the research we are conducting is 
the absence of genotyping for known miR-146a 
polymorphisms, such as rs2910164. Given that this 
SNP has been found to alter both baseline expression 
and the connection with clinical characteristics, 
future investigations in our cohort should include 
genetic analysis to improve the interpretation of our 
findings and reconcile conflicts with the larger 
literature. Another consideration is sample size; 
although adequate to demonstrate significant 
correlation, a larger cohort would provide better 
statistical power for more subgroup analyses and 
strengthen the generalizability of our findings in the 
Iraqi population. Finally, while we measured 
circulating miR-146a in serum, parallel analysis of 
its expression in psoriatic skin lesions would have 
provided valuable correlative tissue-specific data to 

better understand the source and systemic relevance 
of circulating miRNA levels. 

Conclusion 

This study demonstrates important evidence that 
serum miR-146a is significantly overexpressed in 
Iraqi psoriasis patients and its levels are strongly 
related to disease severity. Its high medical 
performance, especially for severe psoriasis patients, 
emphasizes its clinical relevance and potential. The 
findings of this study contribute to the developing 
evidence implicating miRNAs within the 
pathophysiology of psoriasis and provide a future 
step to research their role as therapeutic objectives or 
objective biomarkers to display the disease 
progression. Future longitudinal studies are needed to 
follow miR-146a levels for patients before, during, 
and after systemic or biologic therapy to validate its 
advantage as a biomarker of treatment efficacy. 

Conflict of interests 

The authors declared no conflict of interest. 

Funding source 

The authors did not receive any source of funds. 

Data sharing statement 

Supplementary data can be shared with the corresponding 
author upon reasonable request. 

REFERENCES  

1. Prema SS, Shanmugamprema D. Systemic psoriasis: From 
molecular mechanisms to global management strategies. Clin 
Rev Allergy Immunol. 2025;68(1):79. doi: 10.1007/s12016-
025-09089-4. 

2. Jasim SA, Abbas M, Mustafa ET, Abdulqader SK. 
Correlation between psoriasis severity and dyslipidaemia in 
Iraqi patients. Scr Medica. 2025;56(3):451–459 doi: 
10.5937/scriptamed56-57843. 

3. Orzan OA, Tutunaru CV, Ianoși SL. Understanding the 
intricate pathophysiology of psoriasis and related skin 
disorders. Int J Mol Sci. 2025;26(2):749. doi: 
10.3390/ijms26020749. 

4. Schön MP. Adaptive and innate immunity in psoriasis and 
other inflammatory disorders. Front Immunol. 2019;10:1764. 
doi: 10.3389/fimmu.2019.01764. 

5. Mehta H, Narang T, Dogra S, Handa S, Hatwal J, Batta A. 
Cardiovascular considerations and implications for treatment 
in psoriasis: An updated review. Vasc Health Risk Manag. 
2024;20:215–229. doi: 10.2147/VHRM.S464471. 

6. Walsh JA, Jones H, Mallbris L, Duffin KC, Krueger GG, 
Clegg DO, et al. The physician global assessment and body 
surface area composite tool is a simple alternative to the 
Psoriasis Area and Severity Index for assessment of 
psoriasis: post hoc analysis from PRISTINE and PRESTA. 
Psoriasis (Auckl). 2018;8:65-74. doi: 10.2147/PTT.S169333.  

7. Gao Y, Xu T, Wang Y, Hu Y, Yin S, Qin Z, et al. 
Pathophysiology and treatment of psoriasis: From clinical 
practice to basic research. Pharmaceutics. 2025;17(1):56. 
doi: 10.3390/pharmaceutics17010056.  

8. Gordon KB, Reich K, Crowley JJ, Korman NJ, Murphy FT, 
Poulin Y, et al. Disease activity and treatment efficacy using 
patient-level Psoriasis Area and Severity Index scores from 
tildrakizumab phase 3 clinical trials. J Dermatolog Treat. 
2022;33(1):219-228. doi: 10.1080/09546634.2020.1747590.  



Mustafa et al                                                                                                        miR-146a expression levels in psoriasis 

219 

9. Ben Abdallah H, Emmanuel T, Bregnhøj A, Johansen C, 
Iversen L. Early intervention and disease memory in 
psoriasis: A literature review. JEADV Clin Pract. 
2022;1(4):307–316. doi: 10.1002/jvc2.63. 

10. Jiang X, Shi R, Ma R, Tang X, Gong Y, Yu Z, et al. The role 
of microRNA in psoriasis: A review. Exp Dermatol. 
2023;32(10):1598-1612. doi: 10.1111/exd.14871.  

11. Leal B, Carvalho C, Ferreira AM, Nogueira M, Brás S, Silva 
BM, et al. Serum levels of miR-146a in patients with 
psoriasis. Mol Diagn Ther. 2021;25(4):475-485. doi: 
10.1007/s40291-021-00531-9.  

12. Salvi V, Gianello V, Tiberio L, Sozzani S, Bosisio D. 
Cytokine targeting by miRNAs in autoimmune diseases. 
Front Immunol. 2019;10(JAN):15. doi: 
10.3389/fimmu.2019.00015. 

13. Ho PY, Huang YC. MicroRNA-146a signature in psoriasis: 
A systematic review and meta-analysis. Mol Diagn Ther. 
2024;28(4):379–388. doi: 10.1007/s40291-024-00714-0. 

14. Gilyazova I, Asadullina D, Kagirova E, Sikka R, Mustafin 
A, Ivanova E, et al. MiRNA-146a-A key player in immunity 
and diseases. Int J Mol Sci. 2023;24(16):12767. doi: 
10.3390/ijms241612767.  

15. Luk AH, Yu R, Yang I. The role of miR-146a in immune 
regulation and psoriasis. Int J Mol Sci. 2021;22(18):9981. 
doi: 10.3390/ijms22189981. 

16. Gavra DI, Kósa D, Pető Á, Józsa L, Ujhelyi Z, Fehér P, et al. 
Exploring the correlation between the PASI and DLQI scores 
in psoriasis treatment with topical ointments containing Rosa 
× damascena Mill. extract. Pharmaceuticals (Basel). 
2024;17(8):1092. doi: 10.3390/ph17081092.  

17. Zheng J, Lu Y, Xiao J, Duan Y, Zong S, Chen X, et al. Pan-
HDAC inhibitors augment IL2-induced proliferation of NK 
cells via the JAK2-STAT5B signaling pathway. Int 
Immunopharmacol. 2023;116:109753. doi: 
10.1016/j.intimp.2023.109753.  

18. Xiao W, Hu S, Zou X, Cai R, Liao R, Lin X, et al. Lectin 
receptor-like kinase LecRK-VIII.2 is a missing link in 
MAPK signaling-mediated yield control. Plant Physiol. 
2021;187(1):303-320. doi: 10.1093/plphys/kiab241.  

19. Joyce CE, Zhou X, Xia J, Ryan C, Thrash B, Menter A, et al. 
Deep sequencing of small RNAs from human skin reveals 
major alterations in the psoriasis miRNAome. Hum Mol 
Genet. 2011;20(20):4025-4040. doi: 10.1093/hmg/ddr331.  

20. Livak KJ, Schmittgen TD. Analysis of relative gene 
expression data using real-time quantitative PCR and the 2-
ΔΔCT method. Methods. 2001;25(4):402–408. doi: 
10.1006/meth.2001.1262. 

21. Shen H, Wang D, Zhan M, Ding H, Zhao H. MicroRNA-
146a and microRNA-146b deficiency correlates with 
exacerbated disease activity, and their longitude increment 

relates to etanercept response in psoriasis patients. J Clin Lab 
Anal. 2022;36(2):e24198. doi: 10.1002/jcla.24198. 

22. Zhang R, Wei Y, Wang T, Nie X, Shi Z, Deng Y, et al. 
Exosomal miRNAs in autoimmune skin diseases. Front 
Immunol. 2023;14:1307455. doi: 
10.3389/fimmu.2023.1307455.  

23. Srivastava A, Nikamo P, Lohcharoenkal W, Li D, Meisgen 
F, Xu Landén N, et al. MicroRNA-146a suppresses IL-17-
mediated skin inflammation and is genetically associated 
with psoriasis. J Allergy Clin Immunol. 2017;139(2):550-
561. doi: 10.1016/j.jaci.2016.07.025.  

24. Liao Z, Zheng R, Shao G. Mechanisms and application 
strategies of miRNA-146a regulating inflammation and 
fibrosis at molecular and cellular levels (Review). Int J Mol 
Med. 2023;51(1):6. doi: 10.3892/ijmm.2022.5210. 

25. Yang Z, Zeng B, Tang X, Wang H, Wang C, Yan Z, et al. 
MicroRNA-146a and miR-99a are potential biomarkers for 
disease activity and clinical efficacy assessment in psoriasis 
patients treated with traditional Chinese medicine. J 
Ethnopharmacol. 2016;194:727-732. doi: 
10.1016/j.jep.2016.08.028.  

26. Xia P, Fang X, Zhang ZH, Huang Q, Yan KX, Kang KF, et 
al. Dysregulation of miRNA146a versus IRAK1 induces IL-
17 persistence in the psoriatic skin lesions. Immunol Lett. 
2012;148(2):151-162. doi: 10.1016/j.imlet.2012.09.004.  

27. Luo L. Deciphering the complexity of psoriasis : non-coding 
RNAs and cellular interactions. Karolinska Institutet. Thesis; 
2023. Available at: https://hdl.handle.net/10616/48830.   

28. Man AM, Orăsan MS, Hoteiuc OA, Olănescu-Vaida-Voevod 
MC, Mocan T. Inflammation and psoriasis: A 
comprehensive review. Int J Mol Sci. 2023;24(22):16095. 
doi: 10.3390/ijms242216095.  

29. Matei-Man AM, Vesa ȘC, Pușcaș AD, Orăsan MS, 
Homorozeanu B, Candrea E, et al. Assessment of TNF-α, IL-
12/23, and IL-17 in psoriasis: Only TNF-α reflects clinical 
response after 12 weeks of biologic treatment. Curr Issues 
Mol Biol. 2025;47(5):368. doi: 10.3390/cimb47050368.  

30. Zhang W, Yi X, Guo S, Shi Q, Wei C, Li X, et al. A single-
nucleotide polymorphism of miR-146a and psoriasis: an 
association and functional study. J Cell Mol Med. 
2014;18(11):2225-34. doi: 10.1111/jcmm.12359.  

31. Tabl HA, Sabry HH. Association between single-nucleotide 
polymorphism of miR-146a and psoriasis. Egypt J Med 
Microbiol. 2019;28(1):65–71. doi: 
10.21608/EJMM.2019.282405. 

32. Jasim SA, Mustafa ET, Abdulqader SK. Comparative 
efficacy of biologics vs. conventional therapies in psoriasis: 
A meta-analysis of a decade of progress from 2015 to 2025. 
Al-Rafidain J Med Sci. 2025;9(2):296–306. doi: 
10.54133/ajms.v9i2.2483.

 
 

 

 

 

 

 

 
 

 
 

https://hdl.handle.net/10616/48830

	Funding source
	The authors did not receive any source of funds.
	Data sharing statement

