
J Fac Med Baghdad 404 Vol.66, No.4, 2024 
 

Assessment of The Impact of Apremilast on Levels of IL-17, IL-23 and Lipids in Haitham M. Saad et. al. 

Obese Psoriatic Patient 

 

Open Access 

Journal of the Faculty of Medicine Baghdad 

Print ISSN: 0041-9419, Online-ISSN: 2410-8057 

DOI: https://doi.org/10.32007/jfacmedbaghdad.6642260 

 

Research Article 

Assessment of the Impact of Apremilast on Levels of IL-17, IL- 

23, and Lipids in Obese Psoriatic Patient 

Haitham M. Saad1 *, Adil A. Noaimi2  , Halla Gh. Mahmood3  
1Al-Anbar Health Directorate, Ministry of Health, Al-Anbar, Iraq. 

2Department of Internal Medicine, College of Medicine, University of Baghdad, Baghdad, Iraq. 
3Department of Clinical Biochemistry, College of Medicine, University of Baghdad, Baghdad, Iraq. 

©2024 The Author(s). Published by College of Medicine, University of Baghdad. This open-access article is 

distributed under the terms of the Creative Commons Attribution 4.0 International License, which permits unrestricted use, 

distribution, and reproduction in any medium, provided the original work is properly cited. 

 

Abstract 

Background: Psoriasis is an immune-mediated inflammatory disease with unknown aetiology that may 

be associated with the defect in proliferation and differentiation of the keratinocytes related to 

inflammatory cell infiltration. According to published reports, it is universal in occurrence; its prevalence 

in different populations varies from 0.1% to 11.8%. Receiving Apremilast resulted in a strong reduction 
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in interleukin 17 and interleukin 23, as well as reduced expression of other inflammatory cytokines and 

improvement of psoriatic lesions. 

Objectives: This study aimed to assess the impact of Apremilast on levels of IL-17, IL-23, and lipids in 

obese psoriatic patients. 

Methods: Thirty obese patients with psoriasis were included in this prospective interventional study to 

measure serum levels of lipid profile, IL-17, and IL-23, before and after receiving Apremilast treatment. 

A t-test was used to compare between means. 

Results: The mean age of the participants was 38 years. The most common age group was 30–40 years. 

The levels of IL-17 before the administration of Apremilast were 225.55 ± 7.70 pg/mL. After six months 

of treatment with Apremilast, a statistically significant reduction was seen, with the value decreasing to 

183.41 ±2.33 pg/ml. IL-22 levels before the administration of Apremilast were measured to be 76.42 ± 
4.03 pg/mL. After six months of treatment with Apremilast, these levels exhibited a non-significant 

decrease to 67.15 ± 5.40 pg/ml. Modest alterations were noted in the lipid profile. 

Conclusion: The use of Apremilast is effective in decreasing IL-17 levels, which have pro-inflammatory 

effects; this leads to improvement in psoriatic lesions. Moreover, receiving Apremilast in obese psoriatic 

individuals led to a reduction in TG levels and an elevation in HDL-C levels. Additionally, a rise in TC 

levels and LDL-C was seen. 
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Introduction 

Psoriasis is an immune‑mediated inflammatory 

disease with unknown etiology that may be associated 

with the defect in proliferation and differentiation of 

keratinocytes associated with inflammatory cell 

infiltration particularly consisting of T‑lymphocytes, 

macrophages, and neutrophils (1). Psoriasis is a 

common disease characterized by highly proliferating 

keratinocytes and extensive leukocyte infiltration (2). 

These skin lesions are typically covered with dry, 

fragile, loosely attached, silvery, or greyish-white 

scales with a micaceous appearance (3). 

The most characteristic lesions consist of red, scaly, 

well-demarcated plaques (4). It is universal in 

 

cells come to the surface prematurely before 

Completing their maturation process (8). Apremilast 

phosphodiesterase-4 inhibitors (PDE-4 inhibitors) 

inhibit the degradation of cAMP, thus increasing the 

concentration of cAMP and ultimately reducing the 

expression of pro-inflammatory mediators, including 

IFN-γ, TNF-α, and IL-2, IL-12, and IL-23 (9). 

In the pharmacodynamic analyses in patients with 

moderate to severe psoriasis, Apremilast 

demonstrated partial inhibition of key cytokines that 

regulate inflammation in psoriasis, including IL-23 

and IL-17 (10). Furthermore, it led to a decrease in 

the infiltration of myeloid dendritic cells and T 

lymphocytes into the epidermis and dermis of 

occurrence; its prevalence in different populations psoriatic lesions (11). Additionally, IL17ـ plays a 

varies from 0.1% to 11.8%, according to published 

reports (5). Psoriasis is a common disease with 

unknown etiology (6). It is characterized by 

inflammation, autoimmune responses, and abnormal 

proliferation of skin cells (7). The disease involves 

inflammation and scaling of the skin as epidermal 
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pivotal role in the pathogenesis of psoriasis. 

Dysregulation in the production of IL-17 induces 

chronic inflammation and autoimmune disorders 

(12). The induction of immunological responses at 

skin surfaces is mostly dependent on IL17ـ cytokines, 

in particular on IL-17A. As a result, neutrophils 

migrate into the surrounding tissue (13, 14). The IL- 

17/23 axis is central to psoriasis pathogenesis, and the 

efficacy of monoclonal antibodies targeting IL-17 
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supports the importance of this cytokine in the 

disease. Inhibiting antibodies against IL-17A have 

shown success in treating psoriasis (15, 16). In 

addition, IL-23 is involved in the pathophysiology of 

psoriasis, and by inhibiting the function of IL-23, 

inflammation that produces psoriasis symptoms can 

be reduced (17). 

Previous studies have demonstrated that during phase 

3 clinical trials, modest elevations in total cholesterol, 

HDL cholesterol, and triglyceride levels were 

detected following 24-52 weeks of Apremilast 

administration. Nevertheless, it should be noted that 

these increments were deemed to lack clinical 

significance (18). According to Gualtierotti et al. 

(2019), Apremilast has beneficial effects on the 

metabolic profile, in their case study, they reported 

that Apremilast was associated with an improvement 

in the lipid profile of the patient (19). In addition to 

improvements in psoriatic disease activity, 

Apremilast has been reported to be associated with 

weight loss (20). 

Although Apremilast has been employed as a 

treatment for psoriasis, the existing body of research, 

pertaining to its effects on inflammatory cytokines 

such as IL-17 and IL-23 in patients, remains limited. 

Hence, the primary objective of this research effort 

was to examine the impact of Apremilast on the levels 

of IL-17 and IL-23, along with the lipid profile, in the 

serum of obese patients with psoriasis. 

 

Patients, Materials, and Methods 

This prospective interventional study was conducted 

at the Dermatology Center, Medical City in Baghdad, 

Iraq, between November 2021 and December 2022. 

Participants in the current study were informed about 

the aim of the study, the nature of the illness, course 

prognosis, and Apremilast treatment as well as its 

potential complications by a Dermatologist. Also, 

formal consent was obtained from each patient before 

starting the study. Ethical approval No. 145 on 10-11- 

2022 was obtained from the Development 

Department at the Medical City Directorate in 

Baghdad, Iraq. 

A total of 30 psoriatic patients (19malles and 11 

females) attending the outpatient clinic were enrolled 

in the study. These patients received Apremilast 

(Aprezo®), administered twice daily after food 

commercially available human ELISA kits obtained 

from ELK Biotechnology-China. The lipid profile 

tests were performed using a colorimetric assay kit 

supplied by Linear Company. 

The BMI of each patient was calculated according to 

the international standard equation "[BMI = weight 

(kg) / (height (m))2]". Baseline BMI was calculated 

and monitored monthly. 

The Statistical Analysis System- SAS (2018) 

program was used to detect the effect of difference 

between the two groups in study parameters, the t-test 

was used to compare between means, Chi-squared 

test was used to compare between percentages. The P 

value ≤0.05 is considered significant (21). 

 

Results 

Demographic characteristics of participants 

In the present study, data showed that nineteen 

(63.3%) of the participants were males and eleven 

(36.7%) were females. Moreover, cigarette smokers 

were only four (13.3%) out of 30 participants, while 

twenty-six (86.7%) were non-smokers. In addition, 

the average age of the group was 38 years. The most 

common age group was 30-40 years (60% of 

participants) followed by the >40 years’ age group 

(26.6% of participants) (Table 1). 

 
Table 1: Demographic characteristics of the study 

sample 
 No. Percentage 

Sex   

Male 19 63.33 

Female 11 36.67 

Total 30 100% 

P-value --- 0.074 NS 

Smoking 

Yes 4 13.33 

No 26 86.67 

Total 30 100% 

P-value --- 0.0001 ** 

** (P≤ 0.01) 

Age group (year) 

<30 4 13.33 

(approximately 12 hours apart) without food or drink   

restrictions and with titration over the first week to 

mitigate gastrointestinal side effects, started with 10 

mg morning dose with a daily increment of 10 mg 

until day 6 when the recommended dose (30 mg bid) 

is reached which is continued at thereafter for six 

months. Of the 30 patients enrolled, 6 did not 

complete the study for various reasons. 

Blood samples were obtained from all patients before 

receiving Apremilast at the beginning of the study. A 

second sample was obtained from each patient after 

they had been receiving Apremilast for 24 weeks. 

These samples were employed for the purpose of 

quantifying IL17ـ, IL23ـ, TC, HDL-C, and TG. The 

** (P≤ 0.01), NS: Non-Significant 

Interleukins-17 and Interleukins-23 (IL-23): In the 

current study, prior to receiving Apremilast, the mean 

IL-17 levels were 225.55 pg/ml. After six months of 

treatment, the mean IL-17 level decreased 

significantly to 183.41 pg/ml (p < 0.01). In addition, 

the mean IL-23 level prior to Apremilast was 76.42 

pg/ml. After six months of treatment, the mean IL-23 

level decreased to 67.15 pg/ml. However, this 

decrease was not statistically significant (P>0.05), as 

illustrated in Table 2. 

levels of IL17ـ and IL23ـ were quantified using 

30-40 18 60.00 

>40 8 26.67 

Total 30 100% 

P-value --- 0.0052 ** 
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Table 2: Comparison between Interleukins-17 and 

Interleukins-23 levels before and after receiving 

Apremilast 
 

Group Mean ± SE 

 
 IL17ـ ( pg / ml) IL23ـ ( pg / ml) 

Patients: Before 
treatment 

225.55 ±7.70 76.42 ±4.03 

Patients: After 
treatment 

183.41 ±2.33 67.15 ±5.40 

P - value 0.0001 0.166 

 (p < 0.01).  

IL17ـ: Interleukin17ـ, IL23ـ: Interleukin23ـ. 

Lipid profile: In the present study, before the 

administration of Apremilast, the mean levels of total 

cholesterol were recorded as 152.86 mg/dl. Following 

a period of six months of treatment, the observed 

value rose to 167.17 mg/dl. However, this observed 

rise did not reach statistical significance (p>0.05). 

The average triglyceride level prior to the 

administration of Apremilast was recorded as 190.80 

mg/dl. Following the intervention, the observed value 

reduced to 150.39 mg/dl; however, this reduction did 

not yield statistically significant results (p> 0.05). 

Moreover, HDL cholesterol before the administration 

of Apremilast was recorded as 22.17 mg/dl. After a 

period of six months, there was a notable increase to 

32.82 mg \ dl, with statistical significance shown by 

a P-value of less than 0.01. Ultimately, the mean of 

LDL-C levels prior to the administration of 

Apremilast was recorded as 92.53 mg/dl, which 

subsequently rose to 104.36 mg/dl following the 

completion of the treatment. However, the observed 

increase did not reach statistical significance (P> 

0.05). as shown in Table 3. 

Table 3: Comparison between lipid profile data before 

and after receiving Apremilast 
 

 Mean ± SE of Lipid profile (mg/dl)  

Discussion: 

Psoriasis is a chronic disease of the immune system 

that is characterized by increased inflammation 

cytokine production, including IL-17 and IL-23. To 

the best of our knowledge, this is the first study to 

assess the effects of Apremilast on IL-17 and IL-23 

in psoriatic patients in Iraq. 

The findings showed that after six months of 

Apremilast treatment, there was a decrease in the 

serum levels of IL-17 and IL-23. These findings point 

to its efficacy in reducing inflammation. According 

to Strober et al. (19), this study was consistent with 

their previous findings, which also showed a decrease 

in mean levels of IL-17. Apremilast significantly 

decreased plasma IL-17A, IL-17F, and IL-22 levels 

among patients with moderate plaque psoriasis (10). 

Additionally, this further corroborates the Apremilast 

involvement in modulating IL-17-related pathways. It 

also plays a role in modulating the release of 

inflammatory cytokines by immune and non-immune 

cells (23). In T cells, Apremilast inhibited various T- 

cell-derived cytokines, including IL-2, IL-5, IL-13, 

and IL-17 (24). 

In addition, this study was parallel with Parab et al. 

(2022), which found that Apremilast decreased the 

production of IL-12 and IL-23; however, in patients 

with mild plaque psoriasis who were innocent to 

systemic therapy, it did not significantly change IL- 

23 levels (25). Also, another study by Ilowite et al. 

(2016), showed that Apremilast is an oral targeted 

PDE-4 inhibitor that affects many inflammatory 

mediators involved in psoriasis and psoriatic arthritis. 

These mediators include inducible TNFα, IL-23, and 

IL-10 expression, which are all decreased, and IL-10, 

which is increased (26). 

This study elucidated novel effects of Apremilast on 

blood lipids, demonstrating its efficacy in beneficially 
Group Cholesterol Triglyceride HDL- 

C 

LDL-C modulating lipids. Specifically, Apremilast elevated 

HDL-C while decreasing circulating TG in psoriatic 
Patients: 
Before 

treatment 

Patients: 

After 

treatment 

152.86 
±5.62 

 

167.17 

±4.71 

190.80 
±19.12 

 

150.39 

±16.02 

22.17 
±1.04 

 

32.82 

±4.78 

92.53 
±4.94 

 

104.36 

±7.14 

patients. According to a recent study, found an 

increase in HDL-C serum, as well as a progressive 

and constant decrease in TC, LDL-C, and TG over the 

first  month  of  receiving  Apremilast  (27,  28). 
Moreover,  according  to  Blum  et  al.  (2019), 

p-value 0.649 0.126 0.010 0.166 
 

  * (p0.05 >ـ), ** ( p0.01 >ـ).  

HDL-C: High Density Lipoprotein cholesterol, LDL-C: Low 

Density Lipoprotein cholesterol. 

Body mass index Participants in the current study 

were considered obese according to international 

standards (22). However, their mean BMI after 6 

months of treatment with Apremilast did not 

significantly differ from that before treatment 

(P>0.05; Table 4). 

Table 4: Comparison of participants' BMI before and 

after treatment with Apremilast for 6 months 
 

BMI (Mean ± SE) (kg/m2) 

Group 

Apremilast may provide additional advantage due to 

its ability to increase lipolysis, decrease hepatic 

triglyceride synthesis, and improve cholesterol flux, 

all of which can lead to improvements in the lipid 

profile (29). 

Moreover, according to Ferguson LD et al. (2022), 

There were reductions in weight and BMI with 

Apremilast treatment across all time points compared 

with baseline, with a mean weight loss of 2.2 kg and 

a mean BMI decrease of 0.8 kg/m2 by the end of the 

study (30). 

 

Conclusion 

Apremilast as monotherapy is effective in reducing 
Patients: Before 

treatment 
Patients: After 

treatment 

32.97 ±1.07 

 
30.48 ±1.14 

the inflammatory cytokines and is effective in 

decreasing IL17ـ and IL23ـ levels, which have pro- 

inflammatory effects, this leads to improvement in 

p-value 0.349 psoriatic lesions. Additionally, Apremilast exhibits 
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favorable modulation of the lipid profile, decreasing 

triglycerides and increasing HDL cholesterol. 

Though total and LDL cholesterol increased 

 

Limitation: 

The study was conducted at a single centre, the 

Dermatology Centre, Medical City in Baghdad, and 

the study had a limited sample size of 30 patients 

initially, with 6 participants withdrawing before 

completion. 
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 الخلاصة
 معدل ويتراوح الحدوث؛ عالمي مرض هوا .الالتهابية الخلايا بتسلل المرتبطة الكيراتينية الخلايا وتمايز تكاثر في بخلل يرتبط قد السبب مجهول مناعي التهابي مرض هو الصدفية :البحث خلفية

 فاضانخ إلى أدى كما ،IL-17Aو IL-23 في كبير انخفاض إلى ابريميلاست تلقي أدى .المنشورة للتقارير وفقا ،11.8% إلى 0.1% من المختلفة السكانية المجموعات بين انتشاره

 الصدفية مرض من وتحسين الأخرى الالتهابية السيتوكينات عن التعبير

 .من السمنة المفرطة يعانون و بالصدفية المصابين الأشخاص لدى والدهون IL-23 , IL-17 مستويات على ابريميلاست تأثير تقييم هو الدراسة هذه من الغرض :لهدافا         

 وبعد قبل ،-23والإنترلوكين -17والإنترلوكين الدهون، لملف المصلية المستويات لقياس المستقبلية التدخلية الدراسة هذه في والصدفية السمنة من ونيعان مريضا ثلاثين تضمين تم :الطرق

 المتوسط بين للمقارنة T" اختبار" اختبار استخدام تم .بأبريميلاست العلاج تلقي

 ±7.70 225.55 أبريميلاست إعطاء قبل -17الإنترلوكين مستويات وكانت ).عاما (30-40 هي شيوعا الأكثر العمرية الفئة نتوكا .عاما 38 المشاركين عمر متوسط كان :النتائج

 مستويات قياس تم .مل/بيكوغرام ±2.33 183.41 إلى القيمة انخفضت حيث إحصائية، دلالة ذو انخفاض لوحظ بأبريميلاست، العلاج من أشهر ستة بعد .مل/بيكوغرام

 إلى إحصائيا ملحوظ غير انخفاضا المستويات هذه أظهرت بأبريميلاست، العلاج من أشهر ستة بعد .مل/بيكوغرام ±4.03 76.42 بـ أبريميلاست إعطاء قبل -23نترلوكينالإ

 P). < (0.05طفيفة في ملف الدهون  تغيرات لوحظت كما P). < (0.05 مل/بيكوغرام 5.40± 67.15

 المصابين الأشخاص لدى ابريميلاست عقار استخدام أدى IL-23, و IL-17 الالتهابية السيتوكينات مستويات في إحصائيا ملحوظ انخفاض إلى ابريميلاست استخدام أدى :الاستنتاجات

 في ارتفاع لوحظ ذلك، إلى بالإضافة . (HDL) فةالكثا عالي الدهني البروتين مستويات وارتفاع (TG)الثلاثية الدهون مستويات انخفاض إلى المفرطة السمنة من يعانون الذين بالصدفية

 . (LDL) الكثافة منخفض الدهني والبروتين (TC)الكلي الكوليسترول مستويات

 ,IL-23 .IL-17 أبريميلاست، ,السمنه ,الصدفية :المفتاحية الكلمات


