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Methotrexate in Psoriasis and Psoriatic Arthritis
Laura C. Coates, Joseph F. Merola, Suzanne M. Grieb, Philip J. Mease,  
and Kristina Callis Duffin

ABSTRACT. Methotrexate (MTX) is the most commonly prescribed first-line therapy in psoriatic arthritis (PsA) 
internationally and is also commonly used in the treatment of psoriasis. However, data supporting 
its use in PsA are limited and significant toxicities can occur. This article summarizes a debate at 
the 2019 Group for Research and Assessment of Psoriasis and Psoriatic Arthritis (GRAPPA) annual 
meeting that focused on the use of MTX in psoriasis and PsA. Four clinicians and 1 patient research 
partner presented clinical study data and the patient experience summarizing the efficacy, tolerabil-
ity, and toxicity of MTX for both skin and musculoskeletal manifestations. A survey of attending  
GRAPPA members collected data on current and planned future use of MTX across the world.  
(J Rheumatol Suppl. 2020 June;96:31–5; doi:10.3899/jrheum.200124)
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Despite limited evidence, methotrexate (MTX) is widely 
used internationally as an initial therapy in the treatment 
of psoriasis and psoriatic arthritis (PsA). In most coun-
tries, MTX is approved for use in psoriasis and rheumatoid 
arthritis (RA) but has not officially been approved for use in 
PsA. There are very few high-quality randomized controlled 
trials that support its use in the treatment of psoriasis or 
PsA. Therefore, its widespread use is presumably due to 
its assumed effectiveness (as shown in RA and psoriasis 
studies), its wide availability, and its low cost. In many 

healthcare settings, MTX is required to be tried as a first-line 
therapy prior to access to other therapies with a strong 
evidence base such as biologics, thus enforcing its use.
 At the 2019 Group for Research and Assessment of Pso-
riasis and PsA (GRAPPA) annual meeting in Paris, France, a 
debate was held on the use of MTX in treating psoriasis and 
PsA. Suzanne M. Grieb, a GRAPPA patient research partner 
(PRP), presented her personal experience with MTX from 
the patient perspective on behalf of all GRAPPA PRP. Two 
dermatologists, Kristina Callis Duffin and Joseph F. Merola, 
and 2 rheumatologists, Laura C. Coates and Philip J. Mease, 
presented the evidence for and against the use of MTX 
in these indications. An audience survey was also held to  
investigate how GRAPPA members use MTX.
 Dr. Callis Duffin presented a historical introduction to 
MTX that included its first use in a case series in the 1950s1, 
key trials in psoriasis and PsA that have been published over 
the decades, and its most recent data from 2019 (Figure 1). 
At high doses, the mechanism of MTX is by competitive 
inhibition of dihydrofolate reductase, which interrupts the 
normal metabolism of tetrahydrofolate. Tetrahydrofolate is 
required for thymidine in DNA synthesis. Thus, MTX can 
inhibit the synthesis of DNA, RNA, thymidylates, and pro-
teins. However, the mechanism of effect of low-dose MTX, 
as used in psoriasis and PsA therapy, is much less clear. At 
low doses in psoriasis, it has been shown to suppress T cell 
activation and adhesion molecule expression, which may be 
mediated by adenosine, polyglutamated MTX, or both2,3,4.

Survey: Current Use of MTX
Using an audience response system, a live survey of participants 
was held to establish current MTX use among the  GRAPPA 
annual meeting participants. Over 100 audience members  
responded to each question (56% rheumatologists, 13% derma-
tologists, 15% industry members, 8% trainees, and 7% PRP). 
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Of the audience members, 43% practiced in Europe, 33% in 
North America, 19% in South America, 5% in Australasia, and 
1% in Africa. MTX was most commonly prescribed once a 
week orally (74.6%), subcutaneously (16.7%), or intramuscu-
larly (1.8%). It was prescribed twice weekly orally by 4.4% 
and subcutaneously by 0.9%. Only 1.8% prescribed 3 doses 
of MTX every 8 h once per week. The most common starting 
dose was 15 mg for just over half the respondents, with a range 
from 5 mg to 25 mg. The most common maintenance dose was 
20 mg, but about 20% indicated their usual dose was either 15 
mg or 25 mg. Most (70%) said their maximum dose was 25 
mg, but some (16%) limited their dose to 20 mg or less. All 
physicians reported a co-prescription of folic acid, with most 
(50%) giving a single weekly 5 mg dose, and some (25%) giv-
ing 1–2 mg per day. The vast majority (70%) monitored labora-
tory tests every 3 months for patients stable while taking MTX, 
with 27% checking bloodwork every 1–2 months. Physicians  

reported that MTX counseling included multiple safety and 
tolerability issues, with nausea and liver toxicity being most 
common (Figure 2). 
 When considering the use of MTX alongside biological 
disease-modifying antirheumatic drugs (bDMARD), the 
most common minimum dose to minimize immunogenicity 
was 10 mg, although some did not differentiate from their 
normal dosing. Practice for prescribing MTX alongside  
bDMARD was varied, with some (25%) continuing MTX 
but tapering the dose, some (22%) continuing MTX at the 
current dose, some (14%) stopping MTX completely, and 
the largest group of respondents (35%) using a variety of 
these approaches guided by individual circumstances and 
patient preference.

Efficacy of MTX in Psoriasis and PsA
To open the debate on MTX use, S.M. Grieb discussed per-

Figure 1. Key approvals and studies of MTX in psoriasis and PsA. RA: rheumatoid arthritis; MTX: methotrexate; PsA: psoriatic arthritis; FDA: US Food and 
Drug Administration; PsO: psoriasis; AAD: American Academy of Dermatology; ADA: adalimumab; MIPA: MTX in PsA; PBO: placebo; sc: subcutaneous; 
TICOPA: Tight Control of PsA; SEAM: Study of Etanercept And MTX; ETN: etanercept.

Figure 2. Audience survey results to the question, “In your initial discussion of MTX, which safety issues do you discuss?” MTX: methotrexate.
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sonal experiences from the GRAPPA PRP. Prior to the 2019 
GRAPPA annual meeting, PRP were asked to respond to 
questions regarding their personal experience using MTX. 
Of the PRP, 11 of 13 responded, with 10 sharing their  
experiences, and 1 indicating no MTX use. Of those with 
experience using MTX, the majority used the tablet form, 
sometimes as monotherapy and sometimes in conjunction 
with additional medicines. Only 3 PRP had experience with 
the injectable form. Most of the PRP indicated that MTX 
did little to help their disease. The benefits they experienced 
were largely in the skin, while there was only a limited  
effect reported on arthritis. For the 3 PRP who responded 
well to the medication, the effect on their health and well-being 
was great. One PRP stated, “At first it was a revelation. 
Relatively quickly I was relieved of the feeling that I was  
moving my body through the weight of deep water, and 
movement became easier again, less painful. The psoriasis 
relief followed.” However, for 2 of the 3 who found relief 
using MTX, it was unfortunately not sustained.
 Dr. Merola introduced the data on MTX efficacy in pso-
riasis. He highlighted the CHAMPION study, a randomized 
trial comparing adalimumab (ADA), MTX, and placebo, 
which showed statistically significant efficacy compared to 
placebo for Psoriasis Area and Severity Index (PASI) 75% 
improvement (75)5. This study also showed ADA was clearly 
superior to MTX. He also presented data from the METOP 
study6, a placebo-controlled randomized controlled trial of 
escalating doses of subcutaneous MTX. This study showed 
significant efficacy for MTX over placebo for PASI75 and 
PASI90, although rates for these outcomes were 51% and 
24% at Week 246.
 Dr. Mease then provided a summary of the evidence 
for MTX use in PsA, including negative placebo-con-
trolled, randomized controlled trials in 19847 and 20128. He 
acknow ledged some positive data from open-label, uncon-
trolled studies such as the Tight Control of PsA (TICOPA)9,10 
and RESPOND trials11 but was clear that, despite a lack of 
a specific psoriatic study, it was accepted that MTX was not 
effective in treating axial spondyloarthritis. 
 L.C. Coates then presented the data in more detail from 
the 2012 MTX in PsA (MIPA) study8. This study did not 
meet its primary endpoint (PsA Response Criteria) because 
there were a number of limitations in the study, including a 
relatively low target dose of 15 mg, a high rate of dropouts 
in both groups, and a slow recruitment process. Patients had 
much lower baseline disease activity than is usually seen 
in clinical trials, potentially limiting the sensitivity of the 
outcome measures used. Supplementary data from MIPA 
did suggest a more significant improvement in outcomes 
seen for those with polyarticular disease8. L.C. Coates 
also showed data from the TICOPA study, which suggest 
 improvements in arthritis, enthesitis, dactylitis, and psoria-
sis in the first 12 weeks when patients received MTX only. 
At the end of the 48-week TICOPA study, around one-fourth 

of patients were in minimal disease activity (MDA) while 
taking MTX alone, which suggests that MTX can lead to 
significant disease control for some patients9. 
 Dr. Mease showed data from 2 recent head-to-head stud-
ies comparing MTX with tumor necrosis factor inhibitors 
(TNFi) in PsA. The RESPOND study, an open-label com-
parison of MTX and infliximab, showed clear superiority for 
infliximab but also a high response rate for those treated with 
MTX, with an American College of Rheumatology 20% 
 improvement (ACR20) of 66.7% at Week 1611. More recent-
ly, the Study of Etanercept And MTX (SEAM) compared 
MTX monotherapy with etanercept (ETN) monotherapy, as 
well as a combination of both drugs. Unlike the RESPOND 
study, this was double-blind. Again, this study confirmed 
the superiority of TNFi inhibitors over MTX in clinical,  
patient-reported, and radiographic measures. It also showed 
marked improvements in arthritis, psoriasis, enthesitis, 
and dactylitis in those receiving only MTX12. The primary 
endpoint, ACR20 at Week 24, was 60.9% for combination 
MTX/ETN versus 50.7% for MTX alone, while MDA (a 
key secondary endpoint) was met by 35.7% in the combi-
nation arm versus 22.9% receiving MTX monotherapy.  
Unlike studies in RA, in which the combination of a TNFi 
and MTX was shown to have superiority of effect over 
monotherapy with either drug, the SEAM study demonstrat-
ed that there was no superiority of the combination of ETN 
plus MTX versus ETN alone, except in skin measures12. 
This observation is reassuring for those clinicians and  
patients who prefer not to use the combination. 
 Dr. Merola presented a summary of additional data on the 
use of MTX. There is some evidence, although mostly in the 
fields of RA and Crohn disease, that MTX may be helpful in 
reducing the development of antidrug antibodies and boost-
ing trough levels of MTX13,14,15. He also presented data on 
the dosing and bioavailability of MTX from RA studies. The 
first pharmacokinetic (PK) study showed that the bioavail-
ability of MTX given orally seems to plateau at 15–20 mg 
per week, but that MTX given subcutaneously showed no 
plateau up to a 25-mg weekly dose16. The second PK study 
showed that bioavailability was significantly higher (28%) 
when MTX was given as a split dose 8 h apart rather than in 
a single dose17. 
 The presenters summarized the data on MTX effica-
cy. MTX has established efficacy in plaque psoriasis and 
promising open-label or uncontrolled data in PsA, but re-
sponse rates are clearly lower than alternative newer agents. 
A “number needed to treat” analysis was presented, which 
demonstrated that over 43 patients would need to be treated 
to get 1 patient to PASI90 response using MTX, compared 
to around 2 to 3 patients to achieve 1 patient’s PASI90 for 
the newer, targeted therapies18.

Tolerability
In the next section, S.M. Grieb started the discussion on 
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MTX’s tolerability. Most of the PRP who had taken MTX 
had experienced side effects ranging from minor nausea, 
light-headedness, stomach cramping, and soreness at the 
injection site, to more severe symptoms such as vomiting 
and depression. Two PRP noted that MTX increased their 
fatigue. One PRP was unsure whether side effects occurred 
and commented, “I don’t think that it had any really obvi-
ous side effects with me. Though with everything else going  
crazy, side effects could have been easily missed in the mix.”
 Dr. Mease then reported on adverse events in the 
 double-blind SEAM study. There was a clear difference 
in reports of nausea with rates of 6% with ETN alone 
but 13–14% in the MTX arms12. This was echoed in the  
METOP study of patients with psoriasis in which 14% 
 reported nausea, even with injectable MTX6. Interestingly, 
rates of abdominal pain and diarrhea were shown to be simi-
lar to placebo or ETN groups in both of these studies6,12. L.C. 
Coates then summarized data on MTX durability in clinical 
practice, which is heavily influenced by issues of tolerabili-
ty19,20. At the end of the TICOPA study, over 80% of patients 
were taking MTX, either alone or in combination, but at a 
recent followup (at 5 or more yrs since the end of the study), 
only around 50% still took the drug. A study in Cambridge, 
UK, found about 60% of patients continued MTX for PsA, 
but the majority of those who stopped MTX did so because 
of tolerability concerns20. 

Toxicity
S.M. Grieb again relayed the PRP experience, in which the 
majority had fortunately not experienced signs of toxicity. 
One PRP who responded well to MTX had to stop taking it 
owing to signs that it was causing serious physical issues. 
Another PRP noted liver tolerance problems, with alanine 
aminotransferase remaining high while taking the medicine. 
Although most PRP had not experienced significant  toxicity, 
PRP still expressed significant concerns about this topic, pri-
marily around counseling for potential longterm effects of 
MTX use while taking the drug, but also the potential effect 
after a patient discontinues treatment. A common concern 
that the PRP expressed was the lack of clarity between the 
use of MTX for PsA and its use for cancer treatment. One 
PRP raised a concern about toxicity while taking MTX as 
a woman of childbearing age. Regular questioning about  
potential pregnancy and her concerns about fetal toxicity 
made her question why she was allowing MTX into her 
body, particularly because it did not seem to be effective. 
 The panelists presented a brief review of safety and 
highlighted MTX’s effects on bone marrow and the liver, 
as well as its potential for lung toxicity. A number of spe-
cial populations were highlighted in which MTX would be 
contraindicated or used with additional caution, including 
those who have active malignancy, active infection, recur-
rent infection, hemochromatosis, a history of excess alcohol 
intake, plans for conception, or current pregnancy. Regular 

monitoring is always recommended with MTX use, to iden-
tify potential toxicity in the bone marrow or liver. An analy-
sis in the Corrona registry highlighted the increased risk of 
elevated liver enzymes with MTX, with 1–2% of patients 
showing elevation above twice the upper limit of normal. 
Higher risks were seen in patients with PsA compared to 
patients with RA, as well as with higher MTX doses. The 
risk of MTX-associated lung toxicity may also be lower; no 
lung toxicity was identified in a metaanalysis of MTX use 
for non-RA inflammatory disease21.

Survey: The Current and Future Role of MTX
Following the presentations, a final audience survey was 
held to gather opinions on MTX’s current and predict-
ed future roles in clinical practice. Given the recent ACR 
recommendation to use TNFi first before oral small mole-
cules for PsA22, the audience was asked, “If cost were no 
object, would you use TNFi first line for PsA?” A total of 
69% answered yes, with rheumatologists and dermatologists 
responding similarly. There was variation in responses by 
geographical region, with first-line use of TNFi supported 
by 76% of Europeans, 88% of North Americans, but only 
37% of South Americans. 
 The audience was then asked, “If cost were no object, 
which treatment would you use first line for moderate/severe 
plaque psoriasis?” Here, the majority voted for either inter-
leukin (IL)-17 inhibitors (43%) or IL-23 inhibitors (30%), 
with 14% supporting the use of MTX. In this case, derma-
tologists and rheumatologists differed, with dermatologists 
choosing IL-17 and IL-23 inhibitors in identical proportions 
(30%), and rheumatologists choosing IL-17 over IL-23 
inhibitors (52% vs 21%), possibly because rheumatologists 
have a limited familiarity with IL-23 inhibitors. Again, there 
was some variation by geographical region; IL-23 inhibitors 
were the most popular North American choice (48%), with 
IL-17 inhibitors as the most popular European (52%) and 
South American (44%) choice. MTX was chosen by 19% of 
South American participants, 12% of European participants, 
and only 5% of North American participants. 
 Finally, because MTX has been acknowledged as the 
most commonly used first-line therapy for PsA worldwide, 
respondents were asked, “In 10 years’ time, will MTX be 
the most commonly used drug for psoriatic disease in your 
region?” Here, the overall response was split with 51% 
answering yes and 49% answering no. Rheumatologists 
were more likely to say yes than dermatologists (60% vs 
36%). While about 50% of North American and European 
respondents answered yes, 68% of South American partici-
pants thought MTX would still be the most commonly used 
first-line therapy.

DISCUSSION
The role of MTX in psoriasis and PsA remains controver-
sial. While there is clear evidence of efficacy in psoriasis, the 
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data in arthritis are more limited. Recent head-to-head studies 
have offered some evidence to support MTX use in PsA, but 
these are uncontrolled data. Given the recent advances in 
therapies for both psoriasis and PsA in recent years, response 
rates for MTX look modest at best. MTX clearly raises signif-
icant concerns about tolerability and toxicity, although severe 
side effects are rare. GRAPPA members are split on MTX’s 
future role, which was shown to be influenced by geograph-
ical location and access to therapies in different regions. 
Although efficacy is clearly inferior to newer, targeted ther-
apies, MTX’s low cost and widespread availability in many 
healthcare settings are important factors that contribute to its 
prominent role as a therapy in psoriasis and PsA.
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