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ABSTRACT

Background: Psoriasis is a chronic, inflammatory systemic disease. Methotrexate acts by inhibiting dihydrofolic
reductase enzyme. Apremilast is an oral PDE4 inhibitor approved by US Food and Drug Administration for treatment
of psoriasis.

Methods: This is hospital based comparative study conducted from February 2018 to August 2018. Seventy patients
above 18 years of age with chronic plaque psoriasis were divided into 35 patients in each group and were treated with
oral Apremilast (30 mg twice daily) and oral methotrexate (15 mg per week in three divided doses with a 12-hour
interval between doses and tab folic acid on methotrexate free days) and were evaluated every 4 weeks for a period of
16 weeks and followed-up at 24th week. Outcome was assessed on basis of psoriasis area-and-severity index score
(PASI), psoriasis disability index (PDI) and clinical photographs.

Results: % of improvement in Group-A patients (76.8%) after 16 weeks of treatment was relatively more (p<0.05) as
compared to group B (71.5%). At the end of 16 weeks PASI score in methotrexate group was statistically significant
(p<0.05) as compared to group B, PDI became 17.90+3.87 in group A and was statistically significant (p<0.05) as
compared to group B which was 20.34+2.98. Side effects observed were comparatively less in group A patients.
Conclusions: On comparing the two drugs, methotrexate was comparatively better tolerated and had better efficacy
and safety. More studies are required to further prove the efficacy of Apremilast in treatment of psoriasis.
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INTRODUCTION

Psoriasis is a chronic, inflammatory systemic disease
which is characterized by erythematous, scaly patches, or
plaques over the skin which occurs due to hyper-
proliferation of epidermal keratinocytes.™? It usually
affects approximately 1-3% of the world population.®®
Around 30% of patients of psoriasis have first-degree
relative with the disease, and those with early-onset
disease have history of similar complains in the family.”®

The disease is not only genetic but various environmental
factors also play a major role in development of this
disorder.

Methotrexate is an antimetabolite drug which was
initially used for treatment of cancer. In the 1950s it was
found to be also effective in clearing psoriasis and was
thereby approved for its use by the FDA in 1970s. It
mainly acts as an inhibitor of DNA synthesis by blocking
dihydrofolic reductase enzyme so that it helps to prevent
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reproduction of the cells in the lesions and thus the
function of the skin returns back to normal.® It has a very
long half-life and thus drug is given as an weekly
administration and is efficacious at this dosage. Usually
4-8 weeks are required for the therapeutic effects of the
drug to become evident. It is taken once in a week, orally.
Either in a single dose or in three doses taken at an
interval of 12-hour over a period of 24 hours. It is started
with a test dose of 2.5 mg and then gradually increase
dose until a therapeutic level is achieved (average range,
10-15 mg weekly:; maximum, 25-30 mg weekly).™ It is
associated with various side effects which includes
Hepatotoxicity, chronic use of the drug may lead to
hepatic  fibrosis, fetal abnormalities or death,
myelosuppression therefore drug is contraindicated
during pregnancy. Therefore, baseline complete blood
count (CBC) and liver function tests (LFT) have to
monitored weekly until target dose is achieved, then
every 4-8 weeks.™

Apremilast is a new drug which is taken orally for
treatment of conditions like psoriasis and psoriatic
arthritis. This oral drug selectively targets the molecules
which are inside the immune cells of the body. It acts by
adjusting the complicated processes of inflammation
within the cell, thereby correcting the overactive immune
response that causes inflammation in people with
psoriatic disease, leading to improvement in flaking and
scaling as well as joint tenderness and swelling.
Apremilast is an oral phosphodiesterase type 4 inhibitor
(PDE4) which works intracellularly and helps to regulate
various inflammatory mediators, including pathways
which are relevant for the pathogenesis of psoriasis.*
Inhibition of this PDE4 inhibition elevates intracellular
cyclic adenosine monophosphate, which in turn down-
regulates the inflammatory responses and modulates
production of anti-inflammatory cytokines.

Apremilast was approved by the US Food and Drug
Administration (FDA) in 2014 and by the European
Commission in 2015 for treatment of psoriasis and
psoriatic arthritis.*'* It is the first oral drug to receive
FDA approval for psoriasis since 1996.°8 It is available
as a 30-mg tablet which has to be taken by mouth. Its
dosing begins as a five-day medication that is a start
pack, where the dosage has to gradually increased until
the recommended dose of 30 mg twice daily is reached.
This drug is designed to be taken continuously to
maintain improvement.’® In patients with severe renal
impairment, the area under the plasma drug
concentration-time curve (AUC) of apremilast increased
by approximately 88% while clearance diminished by
approximately  47%, thereby warranting dosage
reductions.?®

Aim and objectives
e To study the efficacy and safety of oral apremilast vs

oral Methotrexate in patients with moderate to severe
chronic plaque psoriasis.

e To access clinical improvement based on clinical
photographs.

METHODS

This was a hospital based, prospective comparative study
conducted at Department of Dermatology of A. J.
Institute of Medical Sciences, Mangalore from February
2018 to August 2018. Seventy diagnosed cases of
moderate to severe chronic plaque psoriasis who gave
written informed consent for the treatment were enrolled
into two groups to receive 16 weeks of treatment with
either oral Apremilast or oral Methotrexate.

The Inclusion criteria were patients aged 18 years or
older; chronic plaque psoriasis patients with any one of
the criteria’s A) Psoriasis Area and Severity Index (PASI)
score of 12 or higher, B) body surface area involvement
10% or more; patients willing for treatment.

Exclusion criteria were patients with clinically significant
or major uncontrolled disease; patients on biologics
within the past 12 to 24 weeks; patients on active topical
agents for psoriasis within the past 2 weeks; patients with
liver or renal impairment; patients with insulin-dependent
diabetes mellitus, uncontrolled hypertension; patients
with Hepatitis B or HIV infection; pregnant, breast-
feeding patients.

The patients were explained regarding the objectives as
well as the method of study. A complete history was
taken, clinical examination and biopsy was done
wherever it was necessary. Patients underwent the
necessary investigations monthly until week 16. If
relevant abnormality in any of the laboratory values was
noted during treatment or during an event of any serious
and intolerable side effects the patients were discontinued
from the present study and relevant anti-psoriatic
treatment was started for the patients.

The patients were divided into two groups of 35 each, A
and B. Group A was treated with oral methotrexate and
Group B was treated with oral Apremilast and were
evaluated every 4 weeks for a period of 16 weeks and the
last follow-up was at 24th weeks.

Group -A

Methotrexate was given orally as 15 mg per week (given
in three divided doses with a 12-hour interval between
doses, according to the schedule of Weinstein and
Frost).? Tab folic acid was given to the patients on all the
other days for a period of 16 weeks. The treatment was
continued for 16 weeks and the last follow-up was at 24th
weeks. In the event of intolerable and serious adverse
effect, patients were discontinued from the treatment.?**
Drugs known to interfere with psoriasis or with the
systemic treatments (or with both) were not allowed.
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Group-B
Apremilast was given orally to the patient,
Starter pack -

Day 1: 10 mg in AM, no evening dose
Day 2: 10 mg AM and PM

Day 3: 10 mg AM and 20 mg PM
Day 4: 20 mg AM and PM

Day 5: 20 mg AM and 30 mg PM
Day 6 and 7: 30 mg AM and PM

After the patient completed the starter pack, for
maintenance 30 mg tablets was given per orally twice
daily for a period of 16 weeks and the last follow-up was
at 24th weeks.

Outcome was assessed on the basis of:

1) The score for the psoriasis area-and-severity index
(PASI) which is the primary outcome which helps to
monitor the response of psoriasis to the therapeutic
regimen and it was evaluated at baseline and then
every 4 weeks for a period of 16 weeks and the last
follow-up was at 24 weeks.?

2) Psoriasis disability index:

The patients’ quality of life was assessed by using
psoriasis disability index (PDI).?® The PDI is a 15-
item scale that specifically addresses self-reported
disability in areas of daily activities, employment,
personal relationships, leisure and treatment effects.
The items are concerned with the practical effects of
psoriasis in every day’s life.

The scores are calculated based on the series of 4
answers -

e Notatall - scores 0
e Alittle - scores 1
e Alot-scores 2

e Very much - scores 3.

If the question remains unanswered score is 0. The
PDI is calculated by summing the score of each of
the 15 questions resulting in a maximum of 45 and a
minimum of 0. The higher the score, the more
quality of life is impaired. The license for the PDI
score was obtained - © Dermatology Life Quality
Index. AY Finlay, GK Khan, April 1992".

3) Clinical improvement was assessed based on
photographic documentation done at baseline and
then after 16 weeks.

Statistical analysis

Student’s unpaired t-test was used to test the significance
difference in the outcome between two groups. Mean and
standard deviation was used for continuous variable and
P value of <0.05 was considered significant.

RESULTS

Seventy patients diagnosed for chronic plaque psoriasis
were divided into 35 patients in each group and were
treated with oral apremilast and oral methotrexate.

Out of these 35 patients in group A— 32 patients
continued the medication while 2 patients withdrew the
consent and 1 patient was discontinued due to abnormal
laboratory values.

In group B out of 35 patients, only 21 patients continued
the course while we lost 6 patients to follow-up due to
non-compliance, 3 patients withdrew the consent and 5
patients had adverse effects. The baseline data of all these
patients are given in Table 1.

Table 1: Demographic data at baseline.

Methotrexate  Apremilast

(n=32) (n=21)

Age (in years)

39.78+2.07 39.42+3.15
(meanzsd)
Male: female ratio 19:13 12:9
Duration of psoriasis
(in years) 13+1.68 14+2.63
(meanzsd)

(n=total number of patients in each group)
PASI score

The rate of response to the medications was evaluated
based on PASI score which was evaluated and tested at
the baseline, every 4 weeks for a period of 16 weeks and
the last follow-up was at 24 weeks.

The % of improvement was calculated at the end of 16
weeks using the following formula:

#% of improvement in PASI score at 4 months =
PASI SCORE AT BASELINE - PASI SCORE AT 4 MONTHS /
PASI SCORE AT BASELINE x 100%

On accessing the results in group-A patients after 16
weeks of treatment, patients showed around 76.8% of
improvement which on comparing with patients with oral
Apremilast was relatively more. The% of improvement in
PASI score in methotrexate group at the end of 16 weeks
was statistically significant (p<0.05) as compared to that
of group B. The% of improvement in patients at the end
of 16 weeks in the other group was 71.5% such that a
difference noticed was of around 5%. (Table 2, Figure 1)
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On follow-up at 24™ week patients in group A showed at 24" week. PDI in group A patients treated with oral
sustained results as compared to that of patients in group methotrexate was 37.81+2.69 at the baseline while in
B. group B it was 38.76+2.34 out of total score of 45.

PDI: PDI score was used and was assessed at the baseline
and then at the end of 16 weeks and the time of follow-up

Table 2: PASI score at baseline, at 8 and 16 weeks and%o of improvement in PASI score at 16 weeks.

PASI score (meanzsd #% OF improvement P value

At baseline At 8 weeks At 16 weeks in PASI score

Methotrexate (n=32) 19.88+2.65 9.94+1.90 4.60+1.47 76.8% <0.0001
Apremilast (n=21) 19.54+3.15 10.01+0.83  5.56%1.05 71.5% <0.0001

Drugs
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80.00%
70.00%
60.00%
50.00%

40.00%
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05 Figure 2: Oral methotrexate- patient 1 (A) before

10.00% treatment; (B) after treatment at 16th week.

0.00% —— —
METHOTREXATE APREMILAST

Figure 1: Showing % of improvement in PASI score
at 16 week.

Table 3: PDI at baseline and at 16 weeks.

PDI (Mean + Sd

| Drugs Baseline ~ At 16 weeks
Methotrexate 57 89,45 69 17.90+3.87
(n=32)
Apremilast
(np=21) 38.76+2.34 20.34+2.98 Figure 3: Oral methotrexate - patient 2 (A) before

treatment; (B) after treatment at 16th week

At the end of treatment that is after 16 weeks, the PDI
became 17.90£3.87 in group A was statistically
significant (p<0.05) as compared to patients in group B
which was 20.34+2.98 (Table 3). PDI score showed
consistency at the time of follow-up in group A patients
as compared to that of patients in the other group.

Clinical improvement based on photographic
documentation

On evaluation, patients with oral methotrexate showed ) _
more improvement as compared to the patients with oral Figure 4: Oral methotrexate - patient 3 (A) before
Apremilast based on clinical photographs (Figure 2-9). treatment; (B) after treatment at 16th week.
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Figure 5: Oral methotrexate - patient 4 (A) before
treatment; (B) after treatment at 16th week.

Figure 6: Oral apremilast- patient 1 (A) before
treatment; (B) after treatment at 16th week.

Figure 7: Oral apremilast- patient 2 (A) before
treatment; (B) after treatment at 16th week.

Figure 8: Oral apremilast- patient 3 (A) before
treatment; (B) after treatment at 16th week.

Figure 9: Oral apremilast- patient 4 (A) before
treatment; (B) after treatment at 16th week.

Table 4: Side effects and abnormal laboratory

findings.

Side effects Methotrexate Apremilast
Diarrhoea 2 (6.25) 5 (28.8)
Nausea and vomiting 4 (125 8 (38.09)
Upper respiratory tract 1 (3.12) 6 (28.5)
Infections 3(9.37) 2 (9.52)
Git intolerance 2 (6.25) 7 (33.3)
Headache 0 9 (42.8)
Mood disorders 0 3(14.2)
Abdominal pain 1(3.12) 0
Abnormal Ift’s 3(9.37) 0

Side effects

Side effects observed were less in patients treated with
methotrexate as compared to that of patients treated with
tab Apremilast. The most side effects observed in group
A were nausea and vomiting and few patients had
abnormal liver function tests. Group B patients
complained of headache, nausea, suicidal tendencies and
depression was observed in few patients. Some of the
patients complained of diarrhea and gastrointestinal
intolerance. Therefore, there was non-compliance
amongst the patients in group B (Table 4).

DISCUSSION

Psoriasis is defined as chronic inflammatory disorder
which is genetically determined and leads to hyper-
proliferation of the skin. It is a disfiguring condition in
which there is alteration in growth and differentiation of
the epidermis. Various factors play a major role in its
etiology like hormonal, environmental, genetic, drugs,
trauma, sunlight. The most common type of psoriasis is
chronic plaque psoriasis which is characterized by well-
defined red color plaques which are scaly and indurated
involving the extensors aspect of the body and also the
scalp.”"® Psoriasis had a bimodal distribution of age of
onset. According to a stud¥ done by Lomholt the average
age reported was 12 years.”® According to a study done in

International Journal of Research in Dermatology | October-December 2018 | Vol 4 | Issue 4  Page 567



Shetty VH et al. Int J Res Dermatol. 2018 Nov;4(4):563-569

large US surveys, average age of onset was reported to be
28 years.*® While on the studies done in UK said mean
age of onset as 33 years such that around 75% patients
had psoriasis before 46 years of age.** In our study,
patients in both the groups were in the mean age group of
39.78+2.07 and 39.42+3.15 respectively and the mean
duration of psoriasis in all the patients was around 13-14
years. In one of the German study, early age of onset was
16 years and 22 years and the later age involved was 57-
60 years.® In our study both males and females were
almost equally affected in a ratio of 19:13 in the first
group while ratio of 12:9 in group B patients. As per
various studies psoriasis affects equally both males and
females.***? One of the studies done in Germany showed
the peak age of onset was 22 years in males and 16 years
in females.®

Methotrexate inhibits DNA synthesis by competitive
inhibition of dihydrofolate reductase, and may thus exert
an antimitotic action on the epidermis.* Oral medication
can be given once in a week or can be given in divided
doses in three parts 12 hours apart over period of 12
hours and dose can be increased by 2.5-5 mg/week.?
Methotrexate helps in reducing the severity of Esoriasis
by at least 50% in more than 75% of patients.* In our
study, the same dosage of methotrexate was started orally
for the patients and patients achieved PASI of 4.60+1.47
by the end of 16 weeks reporting an improvement of
76.85% and the psoriasis disability index showed an
reduction from 37.81 to 17.90 (mean). According to
various studies, patients usually presents with complains
of oral ulcers, gastrointestinal discomfort following the
intake of tablet due to folic acid deficiency. Only few
patients complained of gastrointestinal intolerance as
tablet folic acid was prescribed to our patients. One of the
retrospective studies have shown if methotrexate is given
in low dosage for a longer period of time it has better
efficacy and have reduced or minimal side effects.®

Apremilast is an oral PDE4 inhibitor which mainly acts
over the cyclic adenosine monophosphate and helps in
signaling of intracellular functions, and reduces the levels
of proteins to modulate the immunity and thereby
improves the inflammation which is associated with
psoriasis.**® According to data and results of ESTEEM
1, 2 Apremilast has proved to be efficacious and safe for
moderate to severe psoriasis and also is efficacious in
patients with various comorbities.*® According to the four
phase studies done on this drug 30 mg twice daily dosage
shows PASI response ranging from 29 to 41%.*’

According to our study, patients on Apremilast showed
improvement in PASI score of 71.5% at the end of 16
weeks. Side effects observed in our study in the group
with oral Apremilast were more than that of patients
taking methotrexate. Various trials have reported diarrhea
and nausea as one of the major adverse effects and
patients don’t need any routine laboratory investigations
as no changes have been noticed.***® In our study patients
main side effects observed were nausea, headache,
diarrhea. 14.2% had depression and psychiatric problems.

The label of the drug also reports warning of depression
at around 16 weeks."

CONCLUSION

Apremilast is a new drug recently approved for
management of psoriasis but due to its daily dosing, non-
compliance was observed amongst the patients and it was
associated with various side effects. On comparing the
two drugs, methotrexate was comparatively better
tolerated and had better efficacy and safety. This study
has been done and presented as only few comparative
studies of these two drugs have been done till now. Only
few studies have been done on use of oral Apremilast in
treatment of psoriasis and much data is yet not available.
More studies are required to further prove the efficacy of
Apremilast in treatment of this disorder.
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