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ABSTRACT

Objective: To compare the efficacy and safety of oral and subcutaneous (SC) routes of methotrexate (MTX) administration in patients
with severe psoriasis in terms of the time taken to attain a Physician Global Assessment (PGA) score of 0 or 1.

Study Design: Single-blinded randomised controlled trial.

Place and Duration of the Study: Department of Pharmacology and Therapeutics, Army Medical College, in collaboration with
Departments of Dermatology and Pathology, Pak Emirates Military Hospital, Rawalpindi, Pakistan, from January 2024 to January 2025.
Methodology: Patients of either gender aged between 18 and 65 years, diagnosed with severe psoriasis (PGA score of 4), were
included. Patients were randomised by the lottery method into two equal groups, with 30 patients in each group. Group 1 (G-1) received
oral MTX (10 to 25mg) once a week for 4 weeks, and Group 2 (G-2) received SC MTX (10 to 25mg) once a week for 4 weeks. Efficacy
and safety were compared between the two groups at 0 and 4 weeks. The Chi-square and t-test were used for comparison among the
groups.

Results: A total of 60 patients with a median (IQR) age of 42.0 (27.0) years; 51 (85%) were males and 9 (15%) were females. The pre-
treatment PGA score was 4, while after treatment, 14 (23.3%) patients had a score of 0, 23 (38.3%) had a score of 1, 17 (28.3%) had a
score of 2, and 06 (10%) had a score of 3. Both groups showed effective improvement after the treatment, with statistically significant
findings (p <0.001). The SC route in the G-2 showed a greater reduction in the PGA score compared to the oral route in the G-1. Corres-
pondingly, the SC route of medicine is comparatively safer than the oral route by reporting less episodes of diarrhoea (76.7% vs. 3.3%)

and vomiting (26.7% vs. 6.7%).

Conclusion: The SC route of MTX administration is safer and more effective than the oral route in patients with severe psoriasis.
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INTRODUCTION

Psoriasis is a prevalent chronic inflammatory disorder, with
global incidence varying from 0.27% to 11.4%." It is a persis-
tent, inflammatory, and proliferative dermatological condi-
tion influenced significantly by both hereditary and environ-
mental factors.” The defining lesions are red, scaly, well-
defined, indurated plaques, predominantly located on the
extensor surfaces and the scalp. The aim of treatment is to
achieve rapid remission of symptoms, decrease the inci-
dence of relapse, and enhance the quality of life.?
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Methotrexate (MTX) continues to be an effective, cost-efficient,
and widely utilised systemic therapy for moderate to severe
psoriasis, even in the current era of biologic.* The significance
of MTX in psoriasis therapy is paramount, particularly in under-
developed nations, where most patients lack health insurance
and must bear the costs independently. A Physician Global
Assessment (PGA) score of 4 signifies severe psoriasis. The
mechanism of action by which MTX is effective in psoriasis is
attributed to the reduction of T lymphocyte and monocyte
proliferation, leading to an anti-inflammatory and immuno-
suppressiveimpact.’

Current guidelines favour the oral route of MTX administration
over the subcutaneous (SC) route due to its convenience and
ease of use.® Most physicians prescribe a single weekly oral
dose, which usually starts at a low dose to reduce adverse
effects and is then gradually increased to achieve efficacy.” The
parenteral method is favoured in cases of insufficient clinical
response or to avoid excessive gastrointestinal side effects to
oral MTX.® Oral absorption of MTX is rapid yet unpredictable,
with a bioavailability ranging from 30% to 70%. The SC route is
preferred when a high dosage of medication is necessary to
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achieve therapeutic objectives in individuals with severe psori-
asis.’ SC injection of MTX may also lead to a faster response
comparedwiththeoral route.

SC MTX has been associated with better patient adherence to
therapy and higher patient satisfaction."” Todate, no such study
has been conducted in the Pakistani population to determine
the preferred route of MTX administration in patients with
severe psoriasis. This study aimed to compare the efficacy and
safety of both routes of MTX administration and to determine
which route should be preferred in severe psoriasis, in terms of
the time required to attain recovery as assessed by the Physi-
cianGlobal Assessment (PGA) score.

METHODOLOGY

It was a single-blinded randomised controlled trial (RCT)
conducted in the Department of Pharmacology and Therapeu-
tics, Army Medical College in collaboration with the Depart-
ments of Dermatology and Pathology, Pak Emirates Military
Hospital, Rawalpindi, Pakistan, from January 2024 to January
2025. Ethical approval was obtained from the Ethical Com-
mittee of Pak Emirates Military Hospital, Rawalpindi, Pakistan
(Approval No. A/28/ERC/19/2024; dated: 3 January 2024). This
RCTwasdesignedaccording tothe CONSORT guidelines. Figure
1 shows the CONSORT diagram of the study population. This
RCT was registered at the Iranian clinical trial registry (ID:
IRCT20231010059674N1).

Thesamplesize of 60 was calculated using the WHO samplesize
calculator, considering a 4% prevalence of psoriasis and a 95%
confidence interval with a 5% margin of error.’ Patients were
randomised by the lottery method into two equal groups, with
30 patients in each group. Group-1 (G-1) received oral MTX (10
mg up to 25 mg) once a week forfour weeks, while Group-2 (G-2)
received SC MTX (10 mg up to 25 mg) once a week for four
weeks.

Patients of eithergenderaged between 18 and 65 years, having
severe psoriasis (PGA score of 4), were included. Patients with
any major respiratory, cardiac, gastrointestinal, hepatic, or
renal illness, pregnant or lactating women, and participants
unwilling for monthly follow-up were excluded. After obtaining
informed consent, eligible patients were randomly recruited to
one of the therapeutic regimens. Coding was performed, and
the treating dermatologist selected the route of administration
according to the code selected through the lottery method by
the patient. Both groups received the same dose of MTX,
starting from 10 mg up to 25 mg weekly, but administered
through differentroutes (eitheroral or SC). Patients were photo-
graphedwhenwilling.

Detailed personal and medical histories, along with demographic
data, were obtained using a pre-designed proforma. Laboratory
investigations, including haemoglobin level, complete blood
counts, liver function tests (LFTs), renal function tests (RFTs),
serum alanine transaminase (ALT), serum alkaline phosphatase
levels, urea, and creatinine levels, were performed at baseline

(0 week) and at 4 weeks. Monthly follow-up for 2 months was
conducted. Efficacy was evaluated by comparing the PGA score
before and after four weeks of treatment,®while patient safety
was assessed by monitoring considering adverse effects, such
as episodes of vomiting and diarrhoea, along with laboratory
investigations.**° As the patients were admitted in the ward for
fourweeks, there wasnolosstofollow-up, and MTX was admin-
istered according to the prescribed dose and duration, taking
into consideration the adverse effects and PGA scores of the
patients.

IBM SPSS version 26 was used for data analysis. Quantitative
data were analysed using the paired t-test or the Wilcoxon
signed-rank test for pre- and post-treatment analysis, and the
independent t-test for normally distributed data or the Mann-
Whitney U testfornon-normally distributed data was applied for
intergroup analysis. To determine whether the distribution of
PGA scores differs significantly among the four scores (0-4), the
Chi-square (x2) test was used. Pairwise differences between
the groups across PGA score categories (0, 1, 2, and 3) were
analysed using the Chi-square test. A p-value of <0.05 was
consideredsignificant(95%Cl).

RESULTS

A total of 60 patients with a median (IQR) age of 42 (27) years
and weight 60 (18) kg were recruited. Of which, fifty-one (85%)
were maleand 15% (9/60) were females. Out of the 60 patients,
24 (40%) had vomiting,and 10(16.7%) had diarrhoea.

Efficacy was assessed by comparing the PGA score before and
after (4 weeks) the treatment. Before the treatment, patients
had severe psoriasis, with PGA score of 4, while after the treat-
ment, 14 (23.3%) patients had a score of 0, 23 (38.3%) had a
scoreofl,17(28.3%) hadascoreof2,and 06 (10%) had ascore
of 3, as mentioned in Table I. Both groups showed effective
improvement after the treatment, with statistically significant
findings (p <0.001); however, the SC route in the G-2 showed
morereductioninthe PGAscore (13 patientshad ascoreof0, 16
had ascoreof 1, 1 had a score of 1, while nobody had a score 3)
compared tothe oral routeinthe G-1 (1 patient had a score of 0,
7hadascoreofl, 16 hadascoreof2,and 6 had ascore of 3), as
depictedinTablel.

Patient safety profile was assessed by monitoring adverse
effects, including episodes of vomiting and diarrhoea, along
with laboratory investigations. G-1 patients had more episodes
ofdiarrhoea and vomiting thanthose of G-2 (Tablel), indicating
the predominance of adverse effects in the G-1 patients
compared to the G-2.

The paired-sample t-test and Wilcoxon signed-rank test were
applied to determine the pre- and post-treatment laboratory
levels. Figure 2 showsthe mean pre-and post-treatmentlabora-
tory findings. Statistically significant differences in urea levels
were observed (p = 0.007) when the overall safety of MTX was
considered, regardless of whether it was given orally or sub-
cutaneously.
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Table I: Post-treatment PGA score in the two groups (n = 60).

Groups MTX post-treatment PGA score p-values*
Clear =0 Almost clear = 1 Mild = 2 Moderate = 3
G-1 (Oral) 1 7 16 6 <0.001
G-2 (SC) 13 16 1 0
Total 14 23 17 6 60
*Pearson’s Chi-square test; PGA: Physician Global Assessment; * PGA: Physician Global Assessment.
Table II: Comparison of categorical variables among the two groups (n = 60).
Study variables Study groups Total p-values
G-1 G-2
(Oral) (SC)
Gender Male n 21 30 51 0.002*
% 70.0% 100.0% 85.0%
Female n 9 0 9
% 30.0% 0.0% 15.0%
MXT post-treatment PGA score of patients 0 n 1 13 14 <0.001
% 3.3% 43.3% 23.3%
1 n 7 16 23
% 23.3% 53.3% 38.3%
2 n 16 1 17
% 53.3% 3.3% 28.3%
3 n 6 0 6
% 20.0% 0.0% 10.0%
Vomiting Yes n 23 1 24 <0.001*
% 76.7% 3.3% 40.0%
No n 7 29 36
% 23.3% 96.7% 60.0%
Diarrhoea Yes n 8 2 10 0.080*
% 26.7% 6.7% 16.7%
No n 22 28 50
% 73.3% 93.3% 83.3%
*Fisher’s exact test.
Table IlI: Comparison of demographics characteristics and laboratory investigations between the study groups (n = 60).
Study variables Studied groups Mean Median (IQR) SD p-values
Age G-1 - 40 (29.25) - 0.668°
G-2 - 42.5(24.25) -
Weight G-1 - 60 (19) - 0.641°
G-2 - 60 (14.25) -
Pre-treatment level of haemoglobin G-1 13.72 - 1.47 0.534*
G-2 13.94 - 1.27
Post-treatment level of haemoglobin G-1 13.34 - 1.73 0.101*
G-2 13.97 - 1.09
Pre-treatment level of ALT G-1 -- 67 (5) -- 0.096"
G-2 - 65 (32.5) -
Post-treatment level of ALT G-1 -- 67.5(10) -- 0.033°
G-2 - 55.5 (6) -
Pre-treatment level of ALP G-1 -- 103 (4.5) -- 0.002°
G-2 - 97.5 (10) -
Post-treatment level of ALP G-1 -- 103 (4.25) -- 0.007°
G-2 - 98 (15) -
Pre-treatment level of urea G-1 -- 2.2 (1.3) -- 0.021°
G-2 - 3.2(1.83) -
Post-treatment level of urea G-1 -- 2.2 (1.25) -- 0.006°
G-2 - 3.25(1.8) -
Pre-treatment level of creatinine G-1 -- 109 (18.25) -- <0.001°
G-2 - 94 (15.7) -
Post-treatment level of creatinine G-1 106.26 - 13.34 <0.001*
G-2 90.43 - 14.92

*Independent sample t-test; “Mann-Whitney U test.

The comparison of laboratory investigations and demographics
characteristics between the studied groups is shown in Table
[ll. No statistically significant differences were observed in age,
weight, or haemoglobin levels before and after treatment (p
>0.05). Post-treatment creatinine levels of G-1 (106 + 13.34
mmol/L; p <0.001) were significantly higher than those in G-2
(90.43 + 14.92 mmol/L; p <0.001). Statistically significant

differences were found between pre- and post-treatment levels
of ALP, ALT, urea, and creatinine (p <0.05).

DISCUSSION

This RCT aimed to compare the efficacy and safety of MTX
administered by the oral and SC routes in patients with severe
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psoriasis, using Physician Global Assessment (PGA) score.
Studies conducted in different regions by dermatologists have
used the Psoriasis Area and Severity Index (PASI) score for the
severity of psoriasis. Calculation of the PASI score requires
dermatological expertise and more time, whereas the PGA
score, used in most studies, is considered a quick, easy, and
effective tool to assess disease severity."

Enrollement
|
= Group-I (n=30)
Random Allocation MTX via Oral route
Follow-up
Analysis

Figure 1: CONSORT diagram of the study population (n = 60).
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Figure 2: Pre- and post-treatment laboratory findings (n = 60).

In terms of efficacy, both groups showed significant improve-
ment after the treatment (p <0.001), as the severity score
reduced significantly in both groups. However, G-2 showed a
greater reduction in the PGA score (p <0.001) compared to
oral administration (G-1). These findings are also supported by
a recent clinical trial conducted by Choonhakarn et al., which
showed comparable efficacy in enhancing PASI scores, even at
the maximum tolerable dose. However, the SC MTX cohort
demonstrated greater overall patient satisfaction than the oral
MTX cohort.” Similarly, the results of Attwa et al. indicated
that SC MTX exhibited greater effectiveness, fewer side
effects, and a reduced relapse rate compared to the oral
formulation administered at the same dosage and for the
same duration. One of the possibilities for the better effect on
patients could be its greater and more reliable linear
bioavailability compared with oral MTX, as supported by
previous studies.’

The safety profile of the patients indicates that the SC MTX
administration is safer than the oral route since G-1 patients

experienced a higher incidence of diarrhoea (8; 26.7%) and
vomiting (23; 76.7%) compared to G-2. These findings are in
consistence with the findings of another study, which
showed that SC MTX demonstrated superior tolerability in
patients with psoriasis than oral MTX, along with reduced
incidence of adverse events (p <0.01)." In contrast, a few
studies have suggested that higher doses of MTX were
needed when administered through the SC route to achieve
improved results, enhanced tolerability, lower frequency of
adverse events, and consistent bioavailability across
frequently recommended levels."* These studies primarily
assessed the efficacy of SC and oral MTX based on
treatment responses evaluated by the American College of
Rheumatology (ACR) criteria for 20% and 70% improvement
in disease activity."”** One possible explanation for this
could be variation in the disease for which these routes were
compared.

Comparing the adverse effects between the two groups of this
study, patients experienced a higher incidence of diarrhoea
and vomiting in G-1 than in G-2. This is supported by previous
findings, in which gastrointestinal problems were linked to
prolonged oral MTX treatment.”® Furthermore, a compre-
hensive pre- and post-treatment analysis of biochemical tests
showed increased liver enzyme levels, headache, and gastro-
intestinal problems. Significant side effects may include
markedly raised liver enzymes, severe nausea, major infec-
tions, and adverse effects such as anaemia, thrombocyto-
penia, increased creatinine levels, hypertension, and other
serious complications. Most clinical trials indicated no
significant adverse events.'® Contrary to the present findings,
previous research indicated that patients who received MTX
via the SC route reported 18% nausea, 4.6% vomiting, 4.6%
headaches, 4.6% shortness of breath, and 4.6% epistaxis,
whereas 59.1% of patients reported no adverse effects.
Conversely, 4.5% had low erythrocyte levels, 27.3% displayed
elevated leucocyte counts, 13.6% showed increased thrombo-
cyte levels, 18.2% had increased SGOT levels, and 22.8%
showed elevated SGPT levels,’ findings that were not observed
in the present findings. The variance in results may be
attributed to differences in study populations and sampling
methodologies.

Reducing MTX dosages may reduce gastrointestinal issues,
and including folic acid into the treatment plan is also
beneficial."” Transitioning from oral to SC administration with
folic acid supplements may mitigate side effects.” Adminis-
tering folic acid in conjunction with MTX lowers the incidence
of adverse effects. It improves gastrointestinal intolerance
without compromising the efficacy of MTX."® Future research
might focus on the use of folic acid, for which the data
remains contentious and is contingent upon dietary
practices and local availability. According to Dutch
guidelines, it is recommended to elevate the folic acid
dosage to 10 mg per week when 15 mg or more per week of
MTX is administered.”
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MTX is approved and employed for the management of
moderate-to-severe psoriasis. SC MTX, as opposed to oral
MTX, may be considered preferable for the prolonged
management of psoriasis.’”?' The latest European
Dermatology Forum (EDF) recommends initiating treatment
with SC MTX.?** Given that MTX is a crucial and compara-
tively economical medication for psoriasis patients in both
Western and non-Western nations, future research should
continue to prioritise MTX.'**

There are certain limitations associated with this study. It
was a single centred study, which used the PGA scoring
scale on a smaller sample size of 60 patients, while other
scoring scales such as PASI can also be included for
comparison. The authors followed up patients for four
weeks. However, longitudinal studies with larger sample size
and long-term follow-up would add value to the findings.

CONCLUSION

The SC MTX route was more effective and safer than the oral
route in individuals with severe psoriasis. Nonetheless, MTX
may induce various side effects in certain people; however,
meticulous dosage and monitoring of side effects are
essential to mitigate the adverse effects of MTX in psoriasis
treatment.
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