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A COMPARATIVE STUDY BETWEEN 
APREMILAST AND METHOTREXATE BASED ON 
SAFETY PROFILE AND RESPONSE TO 
TREATMENT IN CHRONIC PLAQUE PSORIASIS.
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Introduction
Psoriasis is a chronic, relapsing papulosquamous disorder of 
skin with genetic and environmental trigger factors. It is 
associated with many morbidities and psychosocial impact. 
Due to its chronic relapsing nature and associated mental and 
physical problem it becomes utmost important to prescribe 
safe and effective drug to which a patient can adhere for long 
duration and does not need constant monitoring. Safety of 
psoriasis treatments is particularly important in view of 
associated co-morbidities like major depression (16.5%), 
diabetes mellitus (16.5%), coronary artery disease (8.4%), 

1 and myocardial infarction (7.5%). In a hospital based 
descriptive study done in Tamil Nadu, India between January 
to March 2019, it was found that 2.6% patients of total number 
of new cases seen in OPD had psoriasis. Chronic plaque 
psoriasis was the commonest (63.2%) clinical pattern 

2observed irrespective  of age and sex.  The most commonly 
used drugs in psoriasis (methotrexate, cyclosporine, 
acitretin) are related to organ toxicity and other side effects, 
biologics present a problem with cost effectiveness, 
i m m u n o s u p p re s s i o n  a n d  i n c o nve n i e n t  m o d e  o f 
administration. Therefore, a cost effective drug with lesser 
side-effects and toxicity, which provides a sufficient response 
has become the necessity for the management of psoriasis. 
Apremilast was approved by the US FDA on March 21, 2014, for 
the management of active rheumatoid arthritis (PsA) in adults. 
On September 23, 2014, FDA approved apremilast for treating 
patients of moderate to severe plaque psoriasis who are 

3candidates for phototherapy or systemic therapy.

APREMILAST
Apremilast is chemically identified as N-[2-[(1S)-1-(3-ethoxy-
4-methoxyphenyl)-2-(methylsulfonyl)ethyl]-2,3-dihydro-1,3-
dioxo-1H-isoindol-4-yl]acetamide, phosphodiesterase-4 
inhibitor that prevents conversion of cyclic adenosine 

4 monophosphate (cAMP) to adenosine monophosphate. The 

molecular  f ormula and weight  of  apremilast  are 
5C22H24N2O7S and 460.5 g/mole, respectively.

Pharmacology: Apremilast is the only orally administered 
biologic in psoriasis. It is rapidly absorbed, reaching its peak 
plasma concentration after 2 to 3 hours with 73% 
bioavailability and 87 L of its mean apparent volume of 

6 distribution. Apremilast has a t1/2 of 6 to 9 hours. Metabolism 
of apremilast occurs through a cytochrome (CYP) 3A4-
mediated oxidation. Apremilast is eliminated mainly by the 
renal route though some of the drug is also excreted through 

7the faeces.

Mechanism of action: While the precise mechanism of 
action in psoriasis is not clearly defined, many of the cytokine 
mediators involved in psoriasis are influenced by PDE4. 
Apremilast does not target any specific cytokine, but restores 

4a balance of pro-inflammatory and anti-inflammatory milieu.  
cAMP is a crucial molecule in maintaining homeostatis of the 
body. The levels of cAMP are determined by enzyme PDE 
(phosphodiesterase). PDE-4 is specific for cAMP. Therefore, 
drugs that interact with this enzyme are used for chronic 

8inflammatory disorders.  PDE-4 levels are predominantly 
concentrated in inflammatory cells, natural killer cells, and 

9keratinocytes.  Apremilast binds to PDE-4 and increases 
cAMP levels, which successively decreases the levels of pro-
inflammatory cytokines like tumor necrosis factor (TNF)-�, 
interleukin (IL)-23, IL-12, leukotriene B4 and interferon (IFN)-

5,9�.   It increases the levels of anti-inflammatory enzymes like 
10IL-10.  Apremilast also binds to toll-like receptor 4 in 

peripheral blood mononuclear cells further reducing the 
11 production of pro-inflammatory cytokines. Apremilast also 

reduces the activity of nitric oxide synthase, an enzyme liable 
for the synthesis of nitric oxide which is a crucial pro-
inflammatory mediator, thereby preventing trafficking of 
macrophages and myeloid dendritic cells to the dermis and 
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Psoriasis is a chronic, relapsing disorder of the skin that can have a severe psychological and physical impact. The 
chronic nature of this disease requires a chronic treatment, hence needs use of a safe and equally effective drug. 
Methotrexate has been a first line drug with a proven efficacy but does not have a high safety profile especially in cases 
with co-morbidities or cases that need a long treatment. Apremilast, though has a high safety profile and does not need 
monitoring, has been observed to have lesser efficacy than Methotrexate and has a longer response time. Hence, 
Apremilast should be considered an option for mild cases of psoriasis and as a switch-over or an additional drug to 
reduce the total cumulative dose of methotrexate and hence its side-effects.  Psoriasis is a chronic,  Background:
relapsing condition associated with psychological impact. Therefore, it is of utmost importance to prescribe a drug 
which is both effective and has a good safety profile.  To prove the efficacy and safety of Apremilast as an  Objective:
additional treatment to methotrexate or as a potential switch over drug.  A comparative study of 117 patients  Methods:
with psoriasis over a period of 18 weeks to measure the efficacy of Apremilast as a stand-alone drug and in combination 
with methotrexate based on improvement of Psoriatic Area Severity Index (PASI)  Combination of Methotrexate  Results:
along with Apremilast showed better and faster reduction in PASI score than apremilast when given alone. Conclusion: 
Methotreaxate remains the first line of treatment for psoriasis but Apremilast should be considered as an additional 
therapy and a switch over drug to reduce the cumulative dose of Methotrexate and its side effects. 
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12epidermis in psoriatic skin.

Safety profile: The phase 3 clinical studies suggest that 
apremilast is usually well tolerated. During a pooled safety 
analysis of two-phase 3 randomized controlled trials (RCTs, 
ESTEEM 1 and 2), adverse events resulted in the withdrawal of 

1 3  therapy only in 11.2% of patients. The associated 
gastrointestinal side effects (diarrhoea, nausea and 
headache) largely occurred within the initial months of 

5,9treatment and subsequently subsided.   Other side effects 
include upper respiratory tract infection, vomiting, 
nasopharyngitis, upper abdominal pain, hypersensitivity, 
dyspnea, cough, and skin rash. However, most of these side 
effects have a mild-to-moderate intensity with a self-limiting 

9nature.   Depression or depressed mood was reported by 
1.0% of apremilast-treated patients in the rheumatoid 
arthritis studies and 1.3% in the psoriasis studies (versus 

50.8% and 0.4% with placebo, respectively).  While the 
general incidence is low, it is recommended that the risks and 
benefits of apremilast be evaluated carefully prior to 
initiating therapy in patients with a history of depression 
and/or suicidal thoughts or behaviour; close monitoring for 

5worsening of such events during therapy is also advised.  
12% of patients in the apremilast group experienced 5% to 

510% weight loss versus 5% in the placebo group.  This might 
happen in association to gastro-intestinal symptoms (nausea 
and secretory diarrhoea), and hence constant weight 
monitoring should be done during the therapy.

14No significant abnormalities have been found in lab tests.  
Geriatric population may have more chance of developing 
gastrointestinal complications, hence aprelimast should be 

15 given cautiously. The safety and efficacy of apremilast in 
children has not been studied. However, usage of adult dose 
of apremilast (30mg BD) in a 14 year old boy with chronic 
plaque psoriasis not responding to topical therapy, showed 
successful results without gastrointestinal or other side 

16 effects. Apremilast is contraindicated in pregnant and 
17 lactating women due to lack of human studies. Dose 

modifications are needed in patients with severe renal 
impairment. During the initial dose titration, evening dose is 
skipped and after 1 week it is continued at 30 mg once daily 

5dose.  No dose adjustment is required for hepatic 
impairment. Apremilast was used successfully in a psoriatic 

18patient infected with HIV and hepatitis C.

Dosage: The recommended dose of apremilast in adults for 
psoriasis is 30mg taken orally twice a day. The treatment is 
started with 10mg morning dose with a daily increment of 
10mg until day 6 when the recommended dose is reached and 
continued at an equivalent dose thereafter. This slow 

15increment minimizes gastrointestinal side effects.  If a dose 
is missed, subsequent dose should be taken at the regular 
time without increasing the dose. In case of overdosage, 
immediate help should be sought and therefore the patient 
should be managed symptomatically with supportive care.

Laboratory monitoring: Extensive laboratory evaluation and 
monitoring before initiating or while on apremilast treatment 
is not needed as laboratory variables did not show any 

13significant changes in the trials of apremilast.  However, it is 
recommended to test for renal function in patients with severe 
renal impairment for dose adjustment. It is recommend for 
evaluation of liver enzymes at baseline only since there is no 
long-term experience on the use of apremilast in people with 

19hepatic impairment.

Drug interactions: Strong CYP450 inducers like rifampicin, 
phenobarbitone, carbamazepine, and phenytoin should not 
be simultaneously given  with  apremilast  as  they  could  
significantly reduce the amount of apremilast in the body. 
Methotrexate (Mtx) and apremilast are often administered 

20together, as both drugs lack pharmacokinetic interactions.

MATERIALS AND METHODS:
Study Design 
This was a single-center, comparitive study  conducted in 
skin out patient department over a period of two years 
between November 2018 and October 2020 to assess the 
safety and efficacy of apremilast without and in combination 
with methotrexate in patients of chronic plaque psoriasis 
(including palmo-plantar psoriasis with Psoriasis Area 
Severity Index (PASI) score less than 5). A total of 117 patients 
with a PASI score between 5 and 30 on their first visit were 
included. Disease with lower PASI score was managed with 
topical treatment with satisfactory results, and disease with 
PASI score higher than 30 was managed with conventional 
treatments (Methotrexate, cyclosporine etc.) keeping in 
mind the necessity of urgent treatment. PASI score was 
calculated and recorded by the same observer during all 
visits. The exclusion criteria were pregnancy, lactation, age 
less than 14 or more than 80, PASI score more than 30 or 
e r y t h r o d e r m a , p a t i e n t  u n d e r  p o l y p h a r m a c y, 
immunosuppresion (renal or hepatic transplant) and history 
of any acute or chronic hepatic or renal disease. These 
exclusion criteria were largely supported by lack of in-depth 
studies of apremilast and due to contraindications of 
methotrexate.

Statistical Analysis 
Two-tailed t-tests were used to compare means, and Pearson 
chi-squared test was used to compare proportions between 
the combination therapy (Apremilast + Methotrexate) and 
monotherapy (Apremilast) cohorts. Statistically significant 
difference between cohorts, as defined by P value is less than 
0.05 (P <0.05).

RESULTS
Out of 117 patients, 78 were males and 39 were females. 7 
patients dropped out of the study due to unknown reasons 
and were lost to follow up. All the patients were given the 
starter pack with incremental dosing for 1 week. Patients who 
were below 18 years of age (N=7) were given this pack over 2 
weeks. All  the patients were prescr ibed capsule 
pantoprazole with domperidone for 2 weeks, to be taken 
once daily empty stomach. The patients were followed up 
every 6 weeks and PASI score was re-evaluated. This study 
includes patient follow up till 18 weeks (4 visits). Apremilast 
was well tolerated in 73.6% (81) patients. 12.7% (14) patients 
experienced mild symptoms like diarrhoea, nausea, 
headache and fatigue. These resolved completely by the end 
of second week. The dose was reduced to 30mg once daily at 
the end of 4 weeks for some patients (N=5, 4.54%) who had 
mild but persistent symptoms. The patients who continued 
having any symptoms at the first follow up (6 weeks) were 
switched to Methotrexate 15mg weekly (N=11, 10%) with 
folic acid on the other 6 days of the week. Only one patient 
had symptoms of depression at 4 weeks. Apremilast was 
stopped for these patients. Reduction of PASI score by more 
than 25% was considered significant for all visits. Patients 
who tolerated apremilast well but showed PASI score 
reduction less than 25% were given methotrexate 15mg 
weekly along with folic acid on the other 6 days of the week 
(N=57, 51.8%). Methotrexate was started with prior baseline 
investigations of complete blood count, renal and liver 
function tests, Mantoux test and chest X-ray. No monitoring 
was done for the patients who were on apremilast. Patients 
who were given Mtx were re-investigated every 3 months. 
[Table 1]

Table 1: Population demographics and baseline 
characteristics of patients with clinical response at 0, 6, 
12 & 18 weeks of treatment
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Variable Monotherapy 
(Apremilast)

n=42

Combination 
(Apremilast + 
Methotrexate) 

therapy
n=57

Replacem
ent 

therapy
n=11

All 
patients,
N=117
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Two-tailed t-tests was used to compare means, and Pearson 
chi-squared test was used to compare proportions between 
the combination therapy (Apremilast + Methotrexate) and 
monotherapy (Apremilast) cohorts. Statistically significant 
difference between cohorts, as defined by P<0.05. [Table 2]. 
This indicated a significant role of methotrexate in reducing 
PASI score in combination treatment than apremilast when 
given as a monotherapy.

Table 2: Population demographics and baseline 
characteristics of patients with clinically significant 
response at 0, 6, 12 & 18 weeks of treatment

DISCUSSION
Out of 110 patients who participated in our study till the end of 
18 weeks, only 11 (10%) had to be withdrawn from apremilast 
due to severe or persistent side effects. These results are 
comparable to safety analysis of two-phase 3 randomized 

13controlled trials (RCTs, ESTEEM 1 and 2) by Crowley et al  
that had a withdrawal of  11.2% of the patients. Only 1 patient 
(0.9%) with no prior history of any mental illness showed 
signs of depression at the end of three weeks after starting 

5apremilast as compared to 1.3% in a study by Zerilli et al  The 
gastrointestinal side effects (nausea, diarrhoea and 
headache) mostly occurred in the first two to three weeks of 
starting the treatment and subsequently subsided by the end 
of 4 weeks. No other side effects were seen. Fatigue and 
weight loss were associated with secretory diarrhoea and 
were managed by either dose reduction (N=5, 4.5%) or 
withdrawal of apremilast. In our study, it was noticed that 
combination of methotrexate along with apremilast showed 
better and faster reduction in PASI score than apremilast when 
given alone.

CONCLUSION
Apremilast is a safe drug which requires no monitoring and 
has a better tolerance with least side effects as compared to 
the standard treatment of chronic plaque psoriasis. 
Methotrexate gives faster results as compared to Apremilast 
but needs constant monitoring and has a lower safety profile. 
Hence though Methotrexate may still be gold standard 
treatment for chronic plaque psoriasis, Apremilast should be 

considered either an additional treatment when treating 
initially or should be considered as a switch over drug of 
choice.

LIMITATIONS: Patients with severe disease (PASI >30), 
were not included in the study due to the need for urgency of 
treatment and were straight away put on methotrexate or 
secukinumab. This study also does not observe the safety of 
apremilast in patients with chronic renal or hepatic disease. 
This study did not include patients who were taking 
Methotrexate for Psoriatic Arthritis (PsA) and neither did it 
observe effect of apremilast for PsA.
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Male, n (%) 30 (71.43) 35 (61.40) 8 (72.72) 78 
(66.67)

Mean age, 
years (SD)

49.52 
(19.22)

50.14 (16.71) 48.91 
(15.86)

49.56 
(17.43)

Baseline 
PASI 0 wk, 
mean (SD)

10.39 
(5.35)

14.87 (7.11) 12.79 
(6.38)

12.90 
(6.55)

PASI 6wk, 
mean (SD)

6.45 (3.41) 11.67 (5.52) 11.17 
(5.59)

9.22 
(5.59)

PASI 12wk, 
mean (SD)

3.22 (1.90) 5.46 (2.57) 5.62 (3.05) 4.35 
(2.76)

PASI 18wk, 
mean (SD)

1.04 (0.73) 1.39 (0.82) 1.50 (0.88) 1.19 
(0.84)

Variable Monotherapy 
(Apremilast)

n=42

Combination 
therapy 

(Apremilast + 
Methotrexate)

n=57

P value

Male, n (%) 30 (71.43) 35 (61.40) 0.707

Mean age, years 
(SD)

49.52 (19.22) 50.14 (16.71) 0.761

Baseline PASI 0 
wk, mean (SD)

10.39 (5.35) 14.87 (7.11)

PASI 6 wk, mean 
(SD)

6.45 (3.41) 11.67 (5.52) 0.000

PASI 12 wk, mean 
(SD)

3.22 (1.90) 5.46 (2.57) 0.000

PASI 18 wk, mean 
(SD)

1.04 (0.73) 1.39 (0.82) 0.031


