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Introduction 

sPoriasis is a chronic inflammatory skin 

condition characterized by erythematous plaques 

with distinct borders and white scales.
1
 Psoriasis 

is one of the most prevalent chronic 

inflammatory skin conditions; its prevalence 

ranges from 1 to 3%.
2
 It affects males and 

females equally. The bimodal distribution of 

psoriasis shows a peak between the ages of 15 

and 20 and another between the ages of 55 and 

60.
3
 In 2014, the FDA approved oral use of 

Apremilast. Apremilast is an oral PDE4 inhibitor 

that regulates inflammatory mediators, including 

those involved in the etiology of psoriasis, 

intracellularly.
4
 PDE-4 inhibitors enhance cAMP 

levels and decrease the expression of pro-

inflammatory mediators like TNF-α, IL-2, IL-

12, and IL-23 by preventing cAMP from being  
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Abstract Background Psoriasis is one of the most prevalent chronic inflammatory skin conditions; its 

prevalence ranges from 1 to 3%. Tumor necrosis factor-alpha (TNF-α), a cytokine that enhances 

inflammation, is overexpressed in synovium and skin plaques in psoriasis. TNF-α plays a critical 

role in the pathogenesis of psoriasis. IL-10 is the most crucial cytokine for reducing excessive 

immune responses and decreasing pro-inflammatory reactions in all autoimmune disorders. 
 

Objective To evaluate the effect of Apremilast on IL10ـ, TNFـα, and BMI in obese psoriatic 

patients. 
 

Methods Thirty patients included in this investigative study to measure the concentrations of 

TNFـα, IL10ـ and BMI, before and after receiving Apremilast. TNFـα and IL10ـ were examined by 

ELISA technique. 
 

Results The present work found that the concentration of TNF-α before receiving Apremilast was 

286.80 pg/ml, and after six months from baseline, it was reduced to 131.08 pg/ml (P<0.01). Also, 

IL-10 before using Apremilast was 69.28 pg/ml, and after six months of treatment it increased to 

112.57 ±7.89, which was statistically significant (P<0.01). There were no statistically significant 

differences in BMI (P>0.05). 
 

Conclusion Apremilast significantly reduced the inflammatory cytokine TNF-α and increased the 

anti-inflammatory cytokine IL-10, leading to improvement in psoriasis lesions. It also reduced 

Body Mass Index in obese psoriatic patients. 
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destroyed. PDE-4 inhibitors stimulate the CREB 

factor, which in turn increases the synthesis of 

anti-inflammatory cytokines like IL-10.
5,6

 

Elevated levels of TNF-α are found in both 

blood and lesional skin of individuals with 

active psoriasis.
7
 Anti-TNF-α therapies have 

been successful in treating psoriasis and 

psoriatic arthritis, which inhibit TNF-α, reducing 

inflammation and improving clinical outcomes.
8
 

Interleukin 10 (IL-10) is a cytokine with strong 

anti-inflammatory properties. Dysregulation of 

IL-10 is associated with enhanced immuno-

pathology in response to infection and increased 

risk for development of many autoimmune 

diseases.
9
 

Obesity and psoriasis are correlated in two ways: 

Obesity can predispose people to psoriasis, and 

psoriasis can contribute to obesity through social 

isolation, poor eating habits, and reduced 

physical activity. Additionally, obesity impacts 

how well psoriasis patients respond to treatment 

because it alters the pharmacokinetics of 

medications, boosts drug clearance, and lowers 

serum levels.
11

 There aren't many studies on 

how Apremilast affects IL-10, TNF-α, and its 

effects as a treatment for psoriasis sufferers. For 

that reason, the purpose of this study was to find 

out how the Apremilast medication affected the 

concentrations of IL-10, TNF-α, and BMI in 

obese psoriatic patients. 

Methods 

This investigative study was conducted at 

Dermatology Center, Medical City in 

Baghdad/Iraq. Between November 2021 to 

December 2022. After full explanation for each 

patient about the nature of disease, course 

prognosis, treatment and complications by 

Dermatologist, in addition to the target of this 

study, Formal consent was taken from each 

patient before starting the study. Ethical 

Approval by Development Department of 

Medical City Directorate in Baghdad-Iraq.  

A total of 30 patients attending the outpatient 

clinic were enrolled in the study. These patients 

were receiving Apremilast (Aprezo)
®
 

manufactured by Glenmark Pharmaceuticals 

Ltd. administered twice daily after food 

(approximately 12 hours apart) for six months. 

Six of them did not complete the study due to 

different reasons. 

Blood samples were taken from all patients 

before receiving Apremilast at baseline for 

measurement of TNF-α and IL-10 levels 

respectively. The BMI of each patient was 

assessed according to the international standard 

measurement "[BMI=weight(kg)/height(m)
2
]". 

Baseline BMI were measured and monitored 

monthly. 

The practical side performed at Baghdad 

Hospital-Medical City directorate and the 

International Center for Research and 

Development (ICRD). Human TNFـa and IL10ـ 

ELISA kit provide by ELK Biotechnology-

China.  

“The Statistical Analysis System- SAS (2018) 

program was used to detect the effect of 

difference between the two groups in study 

parameters, T-test was used to significant 

compare between means, Chi-square test was 

used to significant compare between percentage” 

(0.05 and 0.01 probability).
12

 

Result  

Interleukin 10 (IL-10) and tumor necrosis 

factor alpha (TNF-α) The current work found 

the concentration of TNF-α before receiving 

Apremilast was (286.80 pg/mL), and after six 

months from baseline it decreased to (131.08 

pg/mL), which was statistically significant 
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(P<0.01). While the concentration of IL-10 

before treatment with Apremilast was (69.28 

pg/mL), after six months of treatment it 

increased to (112.57 pg/mL), which was 

statistically significant (P<0.01) as shown in 

Table 1. 

Body Mass Index The international standard 

measurement of body mass index was used as an 

indicator to measure the body mass index of all 

cases. There was no significant difference 

(P>0.05) in BMI before and after receiving 

Apremilast, but after six months of treatment 

with Apremilast the BMI was reduced by 2.5 

Kg/m
2
 as shown in Table 2. 

Age group The average age of the group was 38 

years. The most common age group was 30-40 

years, about 60%, followed by >40 years which 

was about 26.6%, as illustrated in Table 3. 

Discussion 

Psoriasis is an immunological disease in which 

many cytokines are involved, such as TNF-α and 

IL-10. In our study, Apremilast affected the  
 

Table 1 Comparison of TNF-α and IL-10 levels 

before and after receiving apremilast. 

Group 
Mean±SD 

IL-10 (pg/mL) TNF-α ( pg/ml) 

Patients: Before 

treatment 
69.28 ±2.12 286.80 ±16.40 

Patients: After 

treatment 
112.57 ±7.89 131.08 ±2.43 

T-test 14.675 ** 37.932 ** 

P-value 0.0001 0.0001 

** (P<0.01).   
IL-10: Interleukin-10. TNF-α: Tumor Necrosis Factor 

alpha. 
 

Table 2 Comparison of BMI before and after 

receiving apremilast. 

Group 
Mean±SD 

BMI (kg/m2) 

Patients: Before treatment 32.97 ±1.07 

Patients: After treatment 30.48 ±1.14 

T-test 3.175 NS 

P-value 0.349 
BMI: Body Mass Index, NS: Non-Significant. 

Table 3 Distribution of study sample according to 

age of patients. 

Age group (year) No Percentage (%) 

<30 yr. 4 13.33 

30-40 yr. 18 60.00 

>40 yr. 8 26.67 

Total 30 100% 

P-value  - 0.0052 ** 

** (P<0.01).   

inflammatory cytokine, which led to a reduction 

in TNF-α and an enhancement of the anti-

inflammatory cytokine IL-10. To the best of our 

knowledge, this is the first study to assess the 

concentrations of TNF-α and IL-10 in obese 

psoriatic patients before and after receiving 

Apremilast treatment in Iraq. 

Moreover, according to Mavropoulos et al;
13

 

Apremilast enhanced IL-10-producing B-reg 

cells, which control inflammation, in individuals 

with psoriatic arthritis and psoriasis. 

Additionally, after twenty-four weeks, 

Apremilast decreased blood levels of TNF-α.
14

 

Also, after forty weeks, Apremilast decreased 

serum levels of Interleukin 6 and increased 

Interleukin 10.
14

 This study is consistent with 

other recent research, which found that 

Apremilast's mode of action intervenes earlier in 

the inflammatory cascade than the biologic 

medicines that inhibit TNF-α, IL12/23, IL-17, 

and their receptors.
15

 Apremilast inhibits the 

PDE4 enzyme and modulates the immune 

system by increasing levels of intracellular 

cyclic adenosine monophosphate (cAMP) and 

inhibiting tumor necrosis factor (TNF-α) 

production. Moreover, Apremilast significantly 

reduced symptoms of diseases with particular 

sites of involvement, such as palmoplantar, nail, 

and scalp psoriasis. It also enhanced patient 

quality of life and reduced pruritus 

symptoms.
16,17

 

Accordingly, the BMI was reduced by 2.5 

Kg/m
2
 at 6 months after receiving Apremilast, 

which was not statistically significant. The 
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present study is consistent with Ferguson et al.
18

 

which showed that Apremilast, used to treat 

psoriasis, had some impact on BMI. Weight loss 

and BMI reduction after 6 months of treatment 

with Apremilast have been found to be 

associated with mild weight loss and a BMI 

reduction. The Ferguson et al. study showed a 

2.2 kg weight loss and a 0.8 kg/m
2
 BMI 

reduction. 

The average age of the patients in this study was 

38 years old. A study by Iskandar I et al.
19

 

demonstrated that psoriasis development follows 

a bimodal age pattern, with the first peak 

occurring between 30-39 years old and the 

second peak between 60-69 years old. However, 

over a 30-year period, two studies conducted in 

the USA showed that new cases of psoriasis are 

increasing in both children and adults.
20

 

Conclusion 

 Apremilast as a monotherapy is effective in 

reducing the inflammatory cytokine TNF-α, 

which leads to improvement in psoriasis lesions. 

Moreover, it significantly increases the anti-

inflammatory cytokine IL-10, which plays a 

strong role in several immune reactions, 

including regulatory mechanisms in the skin and 

anti-psoriatic action. This study found that 

Apremilast was associated with a reduction in 

BMI after 6 months from baseline, with a 

reported reduction in BMI of 2.5 Kg/m
2
. 
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