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Abstract: Chronic plaque psoriasis is a prevalent, immune-mediated dermatological disorder characterized by hyperproliferation and inflammation 
of the skin, leading to significant physical and psychological burden. Although methotrexate remains a cornerstone in systemic therapy for moderate 

to severe psoriasis, its efficacy may be limited in certain patients. The addition of apremilast, a phosphodiesterase-4 inhibitor, has emerged as a 

potential combination therapy to enhance treatment outcomes and minimize adverse effects. Objective: To determine the efficacy of methotrexate and 

methotrexate with apremilast in patients with chronic plaque psoriasis. Methodology: This study was carried out on 68 participants, presenting with 
chronic plaque psoriasis, which was diagnosed clinically and via histopathological assessment, divided equally into two groups. Group A received 

methotrexate (10 mg weekly) while Group B received methotrexate with apremilast after 12 weeks treatment. Mean reduction in PASI scores from the 

baseline after 12 weeks were recorded. Results: The results demonstrated a substantial reduction in PASI scores in Group B (methotrexate + 

apremilast) showing a greater mean reduction (10.64 ± 3.79) compared to Group A (13.72 ± 5.09) indicating enhanced efficacy with combination 
therapy (p < 0.05). Conclusion: The combination of methotrexate and apremilast was more effective than methotrexate alone in chronic plaque 

psoriasis in terms of mean reduction in PASI scores from the baseline. 
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Introduction 

Psoriasis is an ongoing inflammatory disorder that affects the skin in 

people who are predisposed to it. Nearly 2% of the overall population is 

affected, with over 50% of those affected presenting within the first three 

decades of life. (1-3) Chronic psoriasis unveils a diverse range of 
cutaneous manifestations in lesions that can vary from small, identifiable 

spots to extensive plaques, as well as, in some cases, erythroderma. The 

plaque type is the most prevalent and widely acknowledged 

morphological presentation of psoriasis. The lesions signal skin 
inflammation and angiogenesis, caused by dysregulated skin immune 

system reactions. Altered immunity could operate systemically, with 

indications of inflammation observable in areas beyond skin (4,5). 

Consequently, in patients with the condition, inflammation is extensive, 
and various comorbid conditions frequently coexist. Psoriasis is a 

common condition, displaying a global prevalence of up to 8%. In roughly 

one-third of instances, the onset occurs during childhood. Recent years 

have witnessed an apparent rise in the rate of childhood psoriasis. (6,7) 
Methotrexate functions by preventing DNA synthesis through blockade 

of dihydrofolate reductase, consequently halting cellular reproduction 

within psoriatic lesions and contributing to hyper-proliferation noticed in 

psoriasis. (8,9) The drug's effect usually shows up within 4-8 weeks.. On 
the other hand, Apremilast is a novel drug used to manage psoriatic 

arthritis and psoriasis, and it is noteworthy for being the first oral 

medication approved by the FDA for psoriasis treatment. Apremilast is 

classified as a PDE4 inhibitor, acting intracellularly by enhancing the 
synthesis of anti-inflammatory mediators while reducing the generation 

of pro-inflammatory mediators. (10-13) A study compared methotrexate 

and methotrexate with apremilast in patients with chronic plaque 

psoriasis; the reduction in the severity of disease was observed in the 
methotrexate group (13.72+5.09) and in the methotrexate with apremilast 

group (10.64+3.79). (14) 

Psoriasis is a chronic inflammatory skin disorder affecting millions of 
individuals worldwide, with chronic plaque psoriasis being the most 

prevalent form. Managing this condition poses a significant challenge, 

necessitating the exploration of various treatment modalities. However, 

due to the paucity of literature on this subject locally, the goal of this study 
is to compare the efficacy of methotrexate and apremilast in patients with 

chronic plaque psoriasis. The results of this study will help our medical 

professionals to unfold a deeper understanding of the optimal use of 

methotrexate and methotrexate with apremilast in psoriasis treatment, 
which will undoubtedly pave the way for more personalized and effective 

therapeutic strategies. Additionally, the investigations will explore 

various aspects, including the optimal dosage, treatment duration, and the 

patient populations that may benefit the most from this treatment 
approach. 

Methodology  

This study was conducted at the Dermatology Department of Lady 

Reading Hospital, Peshawar, employing a randomized controlled trial 
design. The research commenced after obtaining ethical approval from 

the institute, covering the period from 09-March-2024 to 09-September-

2024. Sixty-eight patients diagnosed with chronic plaque psoriasis were 

enrolled, with 34 participants allocated to each group using non-
probability consecutive sampling and blocked randomization techniques. 

The sample size was calculated based on the previous values of mean 

PASI score (13.72±5.09)14 in the methotrexate group and 

(10.64±3.79)14 in the methotrexate with apremilast group in patients with 

chronic plaque psoriasis, with a power of 80% and a confidence interval 

of 95%. Consent was secured from all patients. 

Data collection involved recording demographic details such as age, 

gender, BMI, education, profession, socioeconomic status, and residence. 
A structured proforma was used to document clinical assessments, which 
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were conducted under the supervision of a consultant with at least five 

years of post-fellowship experience.  
Participants included adults aged 18 to 65 years diagnosed with chronic 

plaque psoriasis, defined clinically by the presence of erythematous, 

silvery-scaled plaques that have persisted for ≥12 weeks, confirmed via 

histopathology showing acanthosis, parakeratosis, and elongated rete 
ridges. At the same time, those with tinea corporis, dermatomyositis, or 

chronic liver/renal diseases were not selected. Group A received oral 

methotrexate at a dosage of 10 mg once weekly for 12 weeks, while Group 

B received a combination of methotrexate (10 mg weekly) and apremilast 

(administered via a starter pack) for the same duration. Efficacy was 

assessed by comparing the mean reduction in Psoriasis Area and Severity 

Index (PASI) scores from baseline to 12 weeks post-treatment. 

Statistical analysis was performed with SPSS 27. Mean and SD were used 
for age, BMI, baseline PASI score, and mean reduction in PASI score. 

For the other aforementioned demographic variables, we used frequency 

and percentages. The t-test was used to assess the mean reduction in PASI 

score in both groups, and the same test was used to stratify the mean 
reduction in PASI score by demographics. We kept the P value significant 

at ≤ 0.05. 

Results 

Sixty-eight participants were included, evenly divided into two groups: 
Group A (methotrexate alone) and Group B (methotrexate with 

apremilast), each comprising 34 cases. The mean age of participants in 

Group A was 38.94±11.47 years and in Group B 40.74±12.74 years. Body 

mass index (BMI) in group A was 25.65±1.41 kg/m² and in Group B: 
25.23±1.62 kg/m². Baseline PASI scores were 20.59±4.49 for Group A 

and 22.71±4.25 for Group B. 

Demographic characteristics revealed a balanced distribution of gender, 

with males 21 (61.8%) in Group A and 20 (58.8%) in Group B, while 
females were 13 (38.2%) and 14 (41.2%), respectively. (Table 1). 

The primary outcome was the mean reduction in PASI score, calculated 

by subtracting the PASI score at the 12th week from the baseline in both 

groups, demonstrating a substantial difference between the groups. Group 
A achieved a reduction of 6.55±4.09, whereas Group B showed a 

markedly greater reduction of 11.02±4.37 (p = 0.0001). Stratifications are 

presented from table no 3 to table no 9.

Table 1: Demographics 

Demographics Groups 

Group A (Methotrexate) Group B (Methotrexate with Apremilast) 

n % n % 

Gender Male 21 61.8% 20 58.8% 

Female 13 38.2% 14 41.2% 

Education Educated 18 52.9% 20 58.8% 

Uneducated 16 47.1% 14 41.2% 

Occupation Labour 3 8.8% 4 11.8% 

Office job 21 61.8% 15 44.1% 

Business 8 23.5% 9 26.5% 

Other 2 5.9% 6 17.6% 

Socioeconomic background Lower Class 10 29.4% 7 20.6% 

Middle class 20 58.8% 18 52.9% 

Upper class 4 11.8% 9 26.5% 

Residence area Urban 18 52.9% 23 67.6% 

Rural 16 47.1% 11 32.4% 

Table 2: Comparison of mean reduction in PASI score in both groups 

Mean reduction in PASI score Groups N Mean Std. Deviation P value 

Group A (Methotrexate) 34 6.5588 4.09872 0.0001 

Group B (Methotrexate with 

Apremilast) 

34 11.0294 4.37960 

Table 3: Stratification of comparison of mean reduction in PASI score in both groups with age 

Age distribution (Years) Groups N Mean Std. Deviation P value 

18 to 35 Mean reduction in 

PASI score 

Group A (Methotrexate) 16 7.1875 4.21456 0.0001 

Group B (Methotrexate with 

Apremilast) 

14 13.0000 3.76216 

36 to 50 Mean reduction in 

PASI score 

Group A (Methotrexate) 11 5.3636 3.52910 0.02 

Group B (Methotrexate with 
Apremilast) 

12 10.0000 5.08116 

> 50 Mean reduction in 
PASI score 

Group A (Methotrexate) 7 7.0000 4.83046 0.32 

Group B (Methotrexate with 

Apremilast) 

8 9.1250 3.13676 

Table 4: Stratification of comparison of mean reduction in PASI score in both groups by gender 

Gender Groups N Mean Std. Deviation P value 

Male Mean reduction in 

PASI score 

Group A (Methotrexate) 21 6.1905 4.15474 0.0001 

Group B (Methotrexate with 

Apremilast) 

20 11.9000 4.61006 
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Female Mean reduction in 

PASI score 

Group A (Methotrexate) 13 7.1538 4.09972 0.0001 

Group B (Methotrexate with 
Apremilast) 

14 9.7857 3.84665 

Table 5: Stratification of comparison of mean reduction in PASI score in both groups with education 

Education Groups N Mean Std. Deviation P value 

Educated Mean reduction in 

PASI score 

Group A (Methotrexate) 18 6.5556 3.83823 0.0001 

Group B (Methotrexate with 

Apremilast) 

20 12.0500 4.16091 

Uneducated Mean reduction in 

PASI score 

Group A (Methotrexate) 16 6.5625 4.50139 0.07 

Group B (Methotrexate with 

Apremilast) 

14 9.5714 4.41526 

Table 6: Stratification of comparison of mean reduction in PASI score in both groups with occupation 

Occupation Groups N Mean Std. Deviation P value 

Labour Mean reduction in PASI 
score 

Group A (Methotrexate) 3 3.6667 1.52753 0.001 

Group B (Methotrexate with 

Apremilast) 

4 11.2500 1.25831 

Office job Mean reduction in PASI 

score 

Group A (Methotrexate) 21 6.5238 4.62189 0.007 

Group B (Methotrexate with 

Apremilast) 

15 11.1333 5.01237 

Business Mean reduction in PASI 

score 

Group A (Methotrexate) 8 7.1250 3.39905 0.12 

Group B (Methotrexate with 

Apremilast) 

9 9.8889 3.58624 

Other Mean reduction in PASI 

score 

Group A (Methotrexate) 2 9.0000 1.41421 0.45 

Group B (Methotrexate with 
Apremilast) 

6 12.3333 5.50151 

Table 7: Stratification of comparison of mean reduction in PASI score in both groups with socioeconomic status 

Socioeconomic background Groups N Mean Std. Deviation P value 

Lower Class Mean reduction in 

PASI score 

Group A (Methotrexate) 10 5.4000 4.08792 0.007 

Group B (Methotrexate with 

Apremilast) 

7 11.2857 3.35233 

Middle class Mean reduction in 

PASI score 

Group A (Methotrexate) 20 7.2000 3.99473 0.01 

Group B (Methotrexate with 

Apremilast) 

18 10.4444 3.77643 

Upper class Mean reduction in 

PASI score 

Group A (Methotrexate) 4 6.2500 5.12348 0.13 

Group B (Methotrexate with 
Apremilast) 

9 12.0000 6.20484 

Table 8: Stratification of comparison of mean reduction in PASI score in both groups with residence 

Residence area Groups N Mean Std. Deviation P value 

Urban Mean reduction in PASI 

score 

Group A (Methotrexate) 18 6.8333 4.31482 0.01 

Group B (Methotrexate with 

Apremilast) 

23 10.4783 4.44020 

Rural Mean reduction in PASI 

score 

Group A (Methotrexate) 16 6.2500 3.95811 0.001 

Group B (Methotrexate with 
Apremilast) 

11 12.1818 4.21469 

Table 9: Stratification of comparison of mean reduction in PASI score in both groups with BMI 

BMI (Kg/m2) Groups N Mean Std. Deviation P value 

18 to 24.99 Mean reduction in 

PASI score 

Group A (Methotrexate) 11 7.5455 3.61562 0.01 

Group B (Methotrexate with 

Apremilast) 

16 11.8125 4.60751 

25 to 29.99 Mean reduction in 

PASI score 

Group A (Methotrexate) 23 6.0870 4.30553 0.003 

Group B (Methotrexate with 
Apremilast) 

18 10.3333 4.17274 

 

Discussion 

 

In our study, the mean reduction in PASI scores was notably higher in the 

combination therapy group (Group B: 11.02±4.37) compared to 

methotrexate monotherapy (Group A: 6.55±4.09) (P = 0.0001). This 
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finding is consistent with the results of Hassanandani et al., who observed 

a marked improvement in PASI scores in patients receiving combination 
therapy for palmoplantar psoriasis. Their study reported a 43% 

achievement of m-PPPASI-75 in the combination group compared to 30% 

in the methotrexate-only group, underscoring the superior efficacy of the 

combined approach. (15) Similarly, Srivastava et al. found that the 
combination of methotrexate and apremilast led to an 89.4% 

improvement in PASI scores over 12 weeks compared to 65.1% with 

methotrexate alone, further supporting our results. (14) 

The demographic characteristics of our study participants, such as mean 

age and gender distribution, were comparable to those in other studies. 

For instance, Shetty et al. (2018) reported a mean age of 39.78±2.07 years 

in their methotrexate group and 39.42±3.15 years in the apremilast group, 

with a male predominance in both groups. (16) These similarities suggest 
that our cohort was representative of the broader population studied in 

other trials, reinforcing the generalizability of our findings. 

The safety profiles of Apremilast have shown that 31.3% of patients 

experienced treatment-related adverse effects, primarily gastrointestinal 
disorders, leading to discontinuation in only 11.6% of cases, as 

documented by Khan et al.(17). Hassanandani et al noted that diarrhea 

and nausea were the most common side effects in their combination 

group, yet these did not impact treatment adherence. (15) The tolerability 
of apremilast, as highlighted in these studies, suggests that it can be safely 

combined with methotrexate without exacerbating adverse effects. 

Hassanandani et al assessed Quality of life improvements as measured by 

tools like the Dermatology Life Quality Index. They reported a notable 
reduction in DLQI scores in their combination group (5.26±1.43) 

compared to methotrexate alone (6.80±2.15). The Palmoplantar Quality 

of Life Index (ppQLI) also showed greater improvement in the 

combination group, particularly for hand involvement, which is critical 
for patients' daily functioning. (15) These results highlight the holistic 

benefits of combination therapy extending beyond clinical metrics to 

encompass patient-reported outcomes. 

Comparatively, the study by Khurram et al. evaluated methotrexate versus 
apremilast monotherapy and found apremilast to be more effective, 

achieving a 58% reduction in PASI scores compared to 52% for 

methotrexate. (18) However, their study did not explore the combination 

of the two drugs, which our research and others have shown to yield 
superior outcomes. This suggests that while apremilast alone may 

outperform methotrexate, their combination offers additive or synergistic 

benefits, particularly in resistant cases. 

Our findings also resonate with the mechanistic rationale for combining 
these therapies. Methotrexate, which is a dihydrofolate reductase 

inhibitor, reduces cellular proliferation and inflammation, while 

apremilast, a PDE4 inhibitor, modulates immune responses by increasing 

anti-inflammatory cytokines. This dual mechanism likely explains the 
enhanced efficacy observed in our and other studies. In light of these 

comparisons, our study contributes to the developing evidence that 

methotrexate and apremilast combination therapy is a viable and effective 

option for moderate to severe chronic plaque psoriasis. 

Conclusion 

We conclude that the efficacy, measured by the mean reduction in PASI 

score from baseline, was substantially better in the methotrexate with 

apremilast group than in the methotrexate alone group. Further studies 
shall explore the efficacy of a longer follow-up duration. 

Declarations 

Data Availability statement 
All data generated or analysed during the study are included in the 

manuscript. 

Ethics approval and consent to participate 

Approved by the department concerned. (IRB-38/LRH/MTI) 

Consent for publication 

Approved 

Funding 
Not applicable 

Conflict of interest 

 

The authors declared the absence of a conflict of interest. 

Author Contribution  

A (Postgraduate Resident)  

Data Collection, Manuscript review, Manuscript drafting and final 

approval of draft 

SMN (Professor) 

Supervision, Development of Research Methodology Design, Critical 

guidance, and final approval of draft 

MMP (Professor)   
Literature review, and Critical input 

QH (Postgraduate Resident)  

Literature review, and Critical input 

H (Postgraduate Resident) 
Literature review, and Critical input 

SH (Postgraduate Resident) 

Literature review, and Critical input 

 
All authors reviewed the results and approved the final version of the 

manuscript. They are also accountable for the integrity of the study. 
 

References 

1. Bowcock AM. The genetics of psoriasis and autoimmunity. 
Annu Rev Genom Hum Genet. 2005;6(1):93–122. 

https://doi.org/10.1146/annurev.genom.6.080604.162324 

2. Griffiths CE, Barker JN. Pathogenesis and clinical features of 

psoriasis. Lancet. 2007;370(9583):263–271. 
https://doi.org/10.1016/S0140-6736(07)61128-3 

3. Chandran V, Raychaudhuri SP. Geoepidemiology and 

environmental factors of psoriasis and psoriatic arthritis. J Autoimmun. 

2010;34(3):314–321. https://doi.org/10.1016/j.jaut.2009.12.014 
4. Kaushik SB, Lebwohl MG. Psoriasis: which therapy for which 

patient: focus on special populations and chronic infections. J Am Acad 

Dermatol. 2019;80(1):43–53. https://doi.org/10.1016/j.jaad.2018.06.057 

5. Sbidian E, Chaimani A, Garcia-Doval I, Doney L, Dressler C, 
Hua C, et al. Systemic pharmacological treatments for chronic plaque 

psoriasis: a network meta-analysis. Cochrane Database Syst Rev. 

2022;5(5):CD011535. 

https://doi.org/10.1002/14651858.CD011535.pub4 
6. Mohd Affandi A, Khan I, Ngah Saaya N. Epidemiology and 

clinical features of adult patients with psoriasis in Malaysia: 10-year 

review from the Malaysian Psoriasis Registry. Dermatol Res Pract. 

2018;2018:4371471. https://doi.org/10.1155/2018/4371471 
7. Romiti R, Fabrício LHZ, Souza CDS, Galvão LO, de Castro 

CCS, Terena AC, et al. Assessment of psoriasis severity in Brazilian 

patients with chronic plaque psoriasis attending outpatient clinics: a 

multicenter, population-based cross-sectional study. J Dermatolog Treat. 
2018;29(8):775–785. https://doi.org/10.1080/09546634.2018.1466023 

8. Priyadarssini M, Chandrashekar L, Rajappa M. Effect of 

methotrexate monotherapy on T-cell subsets in the peripheral circulation 

in psoriasis. Clin Exp Dermatol. 2019;44(5):491–497. 
https://doi.org/10.1111/ced.13795 

9. Banerjee S, Das S, Roy AK, Ghoshal L. Comparative 

effectiveness and safety of methotrexate versus PUVA in severe chronic 
stable plaque psoriasis. Indian J Dermatol. 2021;66(4):371–377. 

https://doi.org/10.4103/ijd.IJD_492_20 

https://doi.org/10.1146/annurev.genom.6.080604.162324
https://doi.org/10.1016/S0140-6736(07)61128-3
https://doi.org/10.1016/j.jaut.2009.12.014
https://doi.org/10.1016/j.jaad.2018.06.057
https://doi.org/10.1002/14651858.CD011535.pub4
https://doi.org/10.1155/2018/4371471
https://doi.org/10.1080/09546634.2018.1466023
https://doi.org/10.1111/ced.13795
https://doi.org/10.4103/ijd.IJD_492_20


Biol. Clin. Sci. Res. J., Volume 6(6), 2025: 2002                                                                                                        Aroosa et al., (2025)        

441 
 

10. Tsentemeidou A, Sotiriou E, Sideris N, Bakirtzi K, 

Papadimitriou I, Lallas A, et al. Apremilast in psoriasis patients with 
serious comorbidities: a case series and systematic review of literature. 

Dermatol Pract Concept. 2022;12(4):e2022179. 

https://doi.org/10.5826/dpc.1204a179 

11. Gao JC, Wu AG, Contento MN, Maher JM, Cline A. 
Apremilast in the treatment of plaque psoriasis: differential use in 

psoriasis. Clin Cosmet Investig Dermatol. 2022;15:395–402. 

https://doi.org/10.2147/CCID.S266036 

12. Megna M, Fabbrocini G, Camela E, Cinelli E. Apremilast 

efficacy and safety in elderly psoriasis patients over a 48-week period. J 

Eur Acad Dermatol Venereol. 2020;34(11):e705–e707. 

https://doi.org/10.1111/jdv.16443 

13. Afra TP, Razmi TM, Dogra S. Apremilast in psoriasis and 
beyond: big hopes on a small molecule. Indian Dermatol Online J. 

2019;10(1):1–12. https://doi.org/10.4103/idoj.IDOJ_437_18 

14. Srivastava D, Krishna A, David A. A comparative study of the 

efficacy of methotrexate versus methotrexate with apremilast in moderate 
to severe chronic plaque psoriasis. Indian J Dermatol. 2023;68(4):393–

398. https://doi.org/10.4103/ijd.ijd_1002_22 

15. Hassanandani T, Panda M, Jena AK, Raj C. Methotrexate 

monotherapy versus methotrexate and apremilast combination therapy in 
the treatment of palmoplantar psoriasis: a prospective, randomised, 

assessor-blinded, comparative study. Indian J Dermatol Venereol Leprol. 

2023;89(2):213–220. https://doi.org/10.25259/IJDVL_843_2021 

16. Shetty VH, Goel S, Babu AM, Eram H. A comparative study of 
the efficacy and safety of oral apremilast versus oral methotrexate in 

patients with moderate to severe chronic plaque psoriasis. Int J Res 

Dermatol. 2018;4(4):563–569. https://doi.org/10.18203/issn.2455-

4529.IntJResDermatol20184462 
17. Khan S, Farooq M, Tariq F, Ahmed R, Aslam MA. Efficacy 

and safety of apremilast in moderate to severe cases of chronic plaque 

psoriasis: a retrospective study. Biol Clin Sci Res J. 2023;2023:180. 

https://doi.org/10.54112/bcsrj.v2023i1.180 
18. Khurram M, Ghafoor R, Qadir MZ, Phulpoto K, Iqra S, Jabeen 

N, et al. Comparison of efficacy of methotrexate vs apremilast in 

moderate to severe plaque psoriasis. J Popul Ther Clin Pharmacol. 

2024;31:2943–2948. https://doi.org/10.53555/cjr0d282 
 

 
 

 

 
Open Access This article is licensed under a Creative Commons Attribution 4.0 

International License, http://creativecommons.org/licen ses/by/4.0/. © The 

Author(s) 2025 

https://doi.org/10.5826/dpc.1204a179
https://doi.org/10.2147/CCID.S266036
https://doi.org/10.1111/jdv.16443
https://doi.org/10.4103/idoj.IDOJ_437_18
https://doi.org/10.4103/ijd.ijd_1002_22
https://doi.org/10.25259/IJDVL_843_2021
https://doi.org/10.18203/issn.2455-4529.IntJResDermatol20184462
https://doi.org/10.18203/issn.2455-4529.IntJResDermatol20184462
https://doi.org/10.54112/bcsrj.v2023i1.180
https://doi.org/10.53555/cjr0d282
http://creativecommons.org/licen%20ses/by/4.0/
http://creativecommons.org/licenses/by-nc/4.0/

