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Background: Although oral methotrexate is an effective first-line traditional systemic therapy
for psoriasis, the use of the subcutaneous form of methotrexate for the treatment of psoriasis
has not been fully established.

Obijective: This study is a literature review of the research related to the safety, efficacy, and
patient acceptability of subcutaneous methotrexate for its application in the treatment of severe
recalcitrant psoriasis.

Methods: Systematic literature searches were conducted of the PubMed, Ovid, and Clinical-
Trials.gov databases.

Results: Only three relevant sources of literature were found studying subcutaneous methotrex-
ate specifically in the context of psoriasis. Of these, only one clinical trial was found to directly
study the use of subcutaneous methotrexate in psoriasis patients; however, results of this study
have not been published. The other two literature sources involved a cost-effectiveness analysis
and a literature review for subcutaneous methotrexate. Otrexup™ and Rasuvo™ are two par-
ticular single-use auto-injector modalities of subcutaneous methotrexate that are approved by
the US Food and Drug Administration. The equivalents of Rasuvo available in countries outside
of the USA are advertised as Metoject® or Metex®. Much more research has been conducted on
the use of subcutaneous methotrexate in rheumatoid arthritis patients.

Conclusion: There is a lack of original evidence-based studies evaluating the use of subcuta-
neous methotrexate specifically for the treatment of psoriasis. Based on the more extensively
researched data on the safety, efficacy, and patient acceptability of subcutaneous methotrexate
in theumatoid arthritis patients, its application for the treatment of moderate-to-severe psoria-
sis is promising. More evidence-based studies on psoriasis subjects are needed to explore the
practical application of subcutaneous methotrexate as a treatment option for severe recalcitrant
psoriasis.

Keywords: self-administration, MTX, rheumatoid arthritis, Otrexup™, Rasuvo™

Introduction

Methotrexate (MTX) has been used for decades as the most commonly prescribed
traditional systemic therapy worldwide for the treatment of psoriasis.! Although its
mechanism of action has not been fully elucidated, current evidence supports that it
works by acting as both an antimetabolite (by inhibiting dihydrofolate reductase) and
an immunomodulatory agent (by promoting adenosine release, thereby suppressing
inflammation).?* Due to its anti-inflammatory quality, it is widely used as a treatment
for various inflammatory diseases including but not limited to rheumatoid arthritis
(RA), Crohn’s disease, multiple sclerosis, psoriasis, and psoriatic arthritis.* MTX has
long been used as a standard of care to treat psoriasis and psoriatic arthritis at typically
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between 7.5 and 25.0 mg/week in a single weekly dose or
three divided doses separated by 12 hours every week,*¢
although it has most extensively been studied for the treat-
ment of RA.3 MTX is the disease-modifying anti-rheumatic
first-line therapy for RA, and the majority of RA patients are
treated in doses similar to those used for psoriasis.>’ Various
routes of administration exist for MTX: oral (PO), intrave-
nous, subcutaneous (SC), and intramuscular for psoriasis,’
although the most commonly used route is still PO, largely
due to convenience.'” The pharmacokinetics of SC adminis-
tration for MTX were first examined in 1988, the same year
that it was approved for the treatment of RA.!" Even though
SC MTX has been more extensively studied in the context of
RA, there has been a paucity of studies for understanding its
application as a treatment of psoriasis. One particular paper
published in August 2014 by Chiaravalloti and Strober pre-
sented the potential advantages and disadvantages of using
self-administered SC MTX for the treatment of psoriasis
based on areview of the literature.® The aim of our paper is to
present a systematic review regarding the efficacy, safety, and
patient acceptability of SC MTX for the symptomatic control
of severe recalcitrant psoriasis, with an update of additional
research that has been conducted since the last review by
Chiaravalloti and Strober and a focus on patient-oriented
studies. Based on our findings, our secondary objective is to
propose potential studies to advance our understanding on
the use of SC MTX in the treatment of psoriasis.

Methods

A systematic electronic literature search using the terms
“subcutaneous methotrexate” and “psoriasis” from the dates
January 1, 1960 until December 31, 2014 was conducted
of the PubMed, Ovid, US Food and Drug Administra-
tion (FDA), and ClinicalTrials.gov databases and search
engines. Due to the limited literature published on the use
of SC MTX in psoriasis, the aforementioned search was
extended to SC MTX in the application of RA. Finally, a
supplemental Internet search via the Google search engine
for any remaining related publications was conducted using
the keywords “subcutaneous methotrexate” and “psoriasis”
with the constraints of being articles or announcements on
human subjects only.

Efficacy

While the enteral route has been preferred due to its con-
venience, it can compromise the bioavailability of MTX,
especially at higher doses, due to saturation of the gastro-
intestinal (GI) tract’s absorptive capacity.!? At PO doses

above 25 mg/day the bioavailability of MTX becomes
unpredictable,'? whereas the SC route demonstrates a linear
and superior bioavailability in comparison.®!313

In 2008, Braun et al published the first and only clinical
trial to provide clinical evidence for SC MTX’s superior
efficacy over PO MTX. The study population was MTX-
and biologic-naive patients with active RA. The randomized
controlled trial showed significant clinical improvement
at 24 weeks with 15 mg/week of SC MTX compared to
15 mg/week of PO MTX, as defined by American College of
Rheumatology criteria for 20% (ACR20) and 70% (ACR70)
improvement outcomes.'® Although results from the study
can be extrapolated to psoriasis, there has yet to be a study,
as far as we are aware, that has published a head-to-head
comparison of the clinical efficacy and safety of PO to SC
MTX specifically for the treatment of psoriasis.

In the UK, a retrospective analysis was conducted of
103 RA patients who were switched from PO to SC MTX
at a mean dose of 15 mg/week due to either inefficacy or
intolerance. Although both groups exhibited a significant
improvement in their disease activity scores 3 months after
switching, the group that switched due to intolerance notably
displayed an even more significant improvement in disease
activity.!’

In October 2013, the FDA approved the first form of a
single-dose disposable auto-injector modality for the once-
weekly self-administration of SC MTX (Otrexup™, Antares
Pharma, Ewing, NJ, USA) for RA, polyarticular juvenile
idiopathic arthritis, and severe recalcitrant psoriasis.'® This
form of SC MTX is available in dosage strengths of 7.5,
10.0, 15.0, 20.0, and 25.0 mg. Subsequently, a randomized
crossover head-to-head trial comparing the pharmacokinet-
ics between the SC auto-injector and PO administration
routes for MTX at doses of 10, 15, 20, and 25 mg weekly
in 47 RA patients demonstrated that the SC route achieved
an increasingly higher, dose-proportional MTX exposure
than the comparable PO dose, and the disparity continued
to increase through doses of 25 mg/week. The study also
observed no increases in adverse events with SC MTX over
its 8-week period."

Recently, the only clinical trial to most directly study
the effect of SC MTX on psoriasis patients, as far as we are
aware, has been completed. A Phase I randomized cross-
over clinical trial that concluded in October 2013 enrolled
35 subjects with moderate-to-severe psoriasis. Its aim
was to determine the relative bioavailability of SC injec-
tion of 50 mg/mL MTX from a prefilled pen (Metoject®,
medac GmbH, Hamburg, Germany) versus intramuscular
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administration of 25 mg/mL MTX; however, the results of
the study have yet to be published.!” This prefilled single-
dose disposable SC auto-injector pen produced by medac
GmbH has the benefit of offering the widest dose range
in a SC MTX modality, as it is available in ten different
once-weekly dosage strengths that range from 7.5 mg to
30.0 mg in 2.5 mg increments. It is most commonly available
in numerous countries outside of the USA by the name of
Metoject. medac GmbH also advertises the same product as
Metex® in several other European countries and Rasuvo™
in the USA.? Only recently, in July 2014, has the FDA
approved the use of Rasuvo. Similar to Otrexup, Rasuvo is
approved for RA, polyarticular juvenile idiopathic arthritis,
and severe recalcitrant psoriasis.?! In a single-center open-
label randomized two-period two-sequence single-dose
crossover study of 62 subjects, the single-dose administra-
tion of Rasuvo demonstrated a higher relative bioavailability
and fewer GI adverse events than PO MTX.?

Safety
The side effects of MTX are known to usually involve the
GI system with common symptoms including nausea and
anorexia.! In gathering information regarding SC MTX’s
safety and tolerability profile, we examined the data for its
safety profile in RA patients, since the dosages used to treat
the majority of RA and psoriasis patients are similar.’ In a
systematic literature review of 38 publications on the optimal
dosage and route of administration of MTX in RA patients,
observational data suggest fewer GI adverse events with
parenteral administration of MTX.!:1023

The first study to estimate the change in GI adverse events
when converting from PO to SC MTX was recently published
in June 2014.% This retrospective survey of patients who had
switched from PO to SC MTX measured responses on visual
analog scales. Results of the survey showed that switching
from PO to SC MTX resulted in significant improvements in
the following GI adverse events: frequency of nausea, inten-
sity of nausea, and frequency of discomfort. The only outcome
not significantly reduced was frequency in vomiting.?* In
another retrospective analysis of 80 RA patients who had all
converted from PO to SC MTX due to PO MTX’s GI side
effects, all the disease activity parameters and number of GI
side effects had decreased at their first- and third-month visits,
with no dropouts with SC MTX at the third-month visit.>*
Although larger controlled studies are needed to further cor-
roborate their results, these retrospective analyses indicate
the potential for improvement in GI adverse events in patients
who switch from PO to SC MTX.

The results of the previously mentioned trial by Braun
et al that compared 15 mg/week of PO to SC MTX showed
that a superior clinical efficacy of SC MTX was not coun-
terbalanced by a significant increase in frequency of adverse
events. Both routes exhibited similar adverse events, and the
frequency of adverse events was not significantly different,
at 66% and 62% for the PO and SC routes, respectively.
Despite these findings, however, more patients on SC MTX
withdrew from therapy due to toxicity.'® These results were
rather unexpected based on the earlier mentioned repeated
findings from studies that the parenteral administration of
MTX demonstrates fewer GI adverse events. No studies
were found to specifically examine the effects of SC MTX
on liver fibrosis. Moreover, the hepatotoxic effects of par-
enteral MTX have been controversial and mostly limited to
small-scale studies.” %’

Patient acceptability

Patient acceptability is particularly significant in dictating
adherence to therapy. As mentioned in the article by Chi-
aravalloti and Strober, a potential drawback to SC MTX
is patients’ fear of needles and/or the discomfort of self-
injecting;® however, this doubt has been strongly reassured
with the advent of the widely accepted biologics which
require self-injection.'>!6

In a large post-marketing surveillance study in Germany
that examined the preference, satisfaction, usability, and
tolerability of the SC self-administration of a ready-to-use
prefilled syringe of high-concentration (50 mg/mL) MTX,
89.1% of patients endorsed that self-administration led to a
feeling of more independence and improved quality of life
(83.6%).%® Although the majority of the study population
were patients with RA, 59 (14.6%) of the patients had psori-
atic arthritis and the results of this patient-centered outcomes
study can be generalized to psoriasis patients.

In a crossover study that examined RA patients’ prefer-
ence between the previously described prefilled pens and
prefilled syringes of SC MTX at weekly doses of 15.0, 17.5,
or 20.0 mg, the prefilled pen was generally favored with
regard to patient use, acceptability, and satisfaction.?’ Study
nurses and physicians also recommended the prefilled pen
due to convenience.?’ Moreover, a study on Otrexup revealed
that patients reported no or minimal pain at the administration
site and a safe usability profile after proper training by site
personnel and review of written instructions.* This Phase
II single-dose study was conducted in RA patients, 90.1%
of who had moderate-to-severe functional handicaps which
may have affected manual dexterity.*’ In a usability study on
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Rasuvo, 104 RA subjects reported consistently high degrees
of easy performance, effectiveness, successful confirmation
of delivery, and patient satisfaction.?! These studies suggest
the benefits of a couple of nontraditional modalities (pen
and auto-injector) for administering SC MTX to promote
patient compliance.

The cost-to-efficacy ratio of a treatment option is also a
significant factor to consider when evaluating its likelihood
for patient adherence and suitability in clinical practice.
A cost-effectiveness analysis shows the superior incremental
cost-effectiveness ratio of SC MTX to cyclosporine, adali-
mumab, and infliximab in the treatment of moderate-to-severe
psoriasis.’' A cost-effectiveness analysis conducted in Spain
determined that the additional costs of Metoject compared to
PO MTX would be compensated for by its improved effec-
tiveness for RA in the Spanish Health System.*? Similarly,
a cost-minimization analysis conducted in the UK demon-
strated considerable savings for RA patients when switching
from PO to SC MTX rather than to biologics.*

Conclusion

Multiple studies on SC MTX within the arena of RA point
to the promising clinical benefits of SC MTX either as a
monotherapy or combined with other therapies for psoriasis.
However, there continues to be a scarcity of studies directly
examining SC MTX for the management of psoriasis. So far,
only one clinical trial has been found to study the effects of
SC MTX in psoriasis patients; however, results of this trial
have not been made available.!” Repeated findings from its
use in numerous RA studies show that SC MTX has superior
bioavailability at higher doses with no increase in frequency
of Gl adverse effects as compared to comparable doses via the
PO route.!>!¢ It also has illustrated an improvement in qual-
ity of life, and favorable cost-to-efficacy ratio compared to
biologics.* Interpretation of these results suggests the extrap-
olated but not yet established superior clinical efficacy, safety,
and patient acceptability of SC MTX for psoriasis patients.
Hence, large-controlled studies must be done specifically in
psoriasis subjects to further validate these interpretations.
Although safety, efficacy, and patient acceptability are
significant aspects in considering the integration of the SC
route of MTX in the treatment algorithm for psoriasis, a more
extensive pharmacoeconomics analysis of the cost-to-benefit
ratio for its use would also prove to be valuable.

Table 1 presents proposed studies to address the research
gaps that would help validate SC MTX’s application in clini-
cal practice for the treatment of psoriasis. As of the creation
of'this paper, no trials, as far as we are aware, have conducted

Table | Proposed studies for addressing research gaps in
the utilization of subcutaneous methotrexate (MTX) for the
treatment of psoriasis

I. Dose-ranging trials to optimize the safety and efficacy in utilizing
subcutaneous MTX for the treatment of psoriasis

2. Clinical trials on the efficacy and adverse effect profile of using
subcutaneous MTX in patients who have had an inadequate
response or intolerance to oral MTX

3. Long-term safety, efficacy, and patient acceptability studies on
utilizing subcutaneous MTX for the treatment of psoriasis

4. Studies comparing subcutaneous versus oral MTX’s effects on liver
fibrosis

5. Head-to-head comparisons of efficacy, safety, and patient
acceptability between subcutaneous and oral MTX in the treatment
of psoriasis

6. Efficacy of subcutaneous MTX for the treatment of recalcitrant
psoriasis after failure of response to oral MTX

7. Efficacy of subcutaneous MTX for the treatment of recalcitrant
psoriasis after failure of response to biologics

8. Efficacy of subcutaneous MTX when combined with other agents for
the treatment of psoriasis

9. Quality-of-life outcomes in utilizing subcutaneous versus oral MTX

10. Cost-to-efficacy analyses of using subcutaneous MTX versus
biologics

head-to-head comparisons between PO and SC administra-
tion of MTX for the management of psoriasis, although the
call to address this insufficiency has already been previ-
ously mentioned.’* Proposed evidence-based studies that
are needed to understand its application in clinical practice
include: long-term and dose-ranging trials, efficacy and safety
evaluations after switching from PO MTX, head-to-head
comparisons with PO MTX and biologics, trials of SC MTX
as a monotherapy or in combination with other therapies,
quality-of-life studies, and cost-to-efficacy analyses.

This review reemphasizes the potential benefits of SC
MTX that have been examined in RA. As suggested in stud-
ies on SC MTX in the RA population,'*** SC MTX could
be the bridge between insufficient response to PO MTX and
attempting the much more expensive biologic therapies.
Moreover, it could potentially replace PO MTX as a first-line
systemic therapy for moderate-to-severe psoriasis due to its
potential long-term cost-to-efficacy benefits while having
better bioavailability with comparable tolerability. It could
also maximize the symptomatic control of severe recalcitrant
psoriasis when used in combination with biologics. Hence,
we highly suggest that further comparison trials and stud-
ies for SC MTX be conducted directly examining psoriasis
subjects on outcomes such as: Psoriasis Area Severity Index
or Physician Global Assessment scores, patient quality-of-
life questionnaires, adverse-event evaluations, and cost-to-
efficacy analyses.
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