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Many inflammatory skin disorders can be treated by weekly low-dose oral methotrexate 38 

(oMTX). However, nausea (25%) and asthenia (15%) are common adverse effects (AEs) that 39 

reduce drug survival. Changing from oral to subcutaneous methotrexate (scMTX) may reduce 40 

the AEs, but the results of the few prior studies are inconsistent.1,2  41 

This explorative, prospective, multi-centre cohort study describes the changes in nausea and 42 

asthenia when switching from oMTX to scMTX due to AEs. Adult patients (18+ years) 43 

treated with oMTX for at least three months were surveyed on the day of the switch (baseline) 44 

and at follow-up visit three months later. Basic demographic data (age, sex), diagnosis, 45 

reason(s) for discontinuing oMTX, and data on potential confounders, such as dosage of 46 

oMTX and folic acid supplementation, were collected. Symptom frequency and intensity 47 

were recorded on a Visual Analogue Scale (VAS, 0-100, 0=no symptoms, 100=worst 48 

symptoms imaginable). Sample size calculation based on prior retrospective survey data 49 

indicated 45 patients were needed (Alpha 0.05, Power 0.8. Python version 3.7.9.) All 50 

participants gave informed consent. Regional Ethics Board review was not required for 51 

simple surveys. Danish Data Protection Agency reference OUH2008-58-0035/16/150.  52 

83 out of 114 (73%) eligible patients completed the survey at baseline (Table 1). 8 were lost 53 

to follow-up. 54 

Switching from oMTX to scMTX reduced both gastrointestinal and constitutional AEs. The 55 

frequency and intensity of nausea decreased, in particular among patients who cited nausea as 56 

a main reason for switching (Table 2, p<0.0001). Similar reductions of asthenia were also 57 

noted (p<0.0001, data not shown). Patients with eczema reported higher levels of asthenia 58 

than psoriasis patients (p<0.05). No other significant differences were found. 79% of patients 59 

preferred scMTX to oMTX (χ2=33,82; p<0.0001). There were no linear correlations between 60 

doses of oral and subcutaneous MTX and differences in VAS scores before and after the 61 

switch (R2<0.02, p>0.05). 62 

When patients have nausea and asthenia with oMTX switching to scMTX may help. The 63 

prospective design enhances the validity of the observations. Limitations are mainly the 64 

descriptive design, possible regression to the mean and potential selection bias, e.g. the 65 

potentially strong placebo effect of switching from an oral to a subcutaneous medication. 66 

Folic acid supplementation which is a potential confounder was used by 79/83 patients.  67 

Potential confounders, e.g. new-onset gastrointestinal disease or concurrent medical history, 68 

were not reported. We assume such confounding variables to be limited by the short study 69 

duration.  70 

The improved nausea-scores are clinically relevant as they surpass the established Minimal 71 

Clinically Important Difference (MCID) of 15 on the VAS.3  72 

For outcomes other than nausea MCIDs are unknown. Extrapolating from Pain VAS MCIDs, 73 

the MCID of asthenia could be between 10 and 20. Based on this assumption, the switch to 74 

scMTX may also be relevant to patients with asthenia. 75 

 76 
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 102 

TABLE 1 103 

Participants 83 (100%) 

   Men    43 (51.8%) 

   Women    40 (48.2%) 

Age (y) 42.5 (14.1), 41 (17;73) 

Diagnosis  

Psoriasis 64 (77.1%) 

   Psoriasis, skin    64 (77.1%) 

   Psoriasis, nail    31 (37.3%) 

Psoriatic arthritis 14 (16.9%) 

Eczema 12 (14.5%) 

Others 8 (9.6%) 

Reason(s) for switching to scMTX No. (%) 

Nausea 41 (49.4) 

Vomiting 8 (9.6) 

Abdominal pain 19 (22.9) 

Asthenia/Malaise/Fatigue 33 (39.8) 

Headache 14 (16.9) 

Elevation of ALT 14 (16.9) 

Leukopenia 2 (2.4) 

Lack of efficacy 11 (13.3) 

Treatment dosages  

MTX dose before (mg) 15.5 (3.8), 15 (7.5;25) 

MTX dose after (mg) 15.1 (3.6), 15 (7.5;25) 

Folic acid supplementation at baseline 79 (95.2%) 

Folic acid dose at baseline (mg) 8.2 (5.2), 5 (0;30) 

Folic acid dose at follow-up (mg) 8.1 (4.5), 10 (0;30) 

 104 

Table 1: Baseline demographics (age, sex, diagnosis, causes of switching from oMTX to 105 

scMTX, and treatment dosages) reported as both mean (SD) and median values (min;max) 106 

respectively. Percentages are calculated from the total number of patients at baseline (n=83) 107 

and can exceed 100%, as patients may fall in more than one category. Eight patients (10%) 108 

reported “Other” diagnoses than psoriasis or eczema: Localized scleroderma (n=2), prurigo 109 

nodularis (n=2), lupus (n=1), sarcoidosis (n=1), mycosis fungoides (n=1), and concomitant 110 

psoriasis and pustulosis palmoplantaris (n=1). 111 

 112 
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TABLE 2 114 

 Symptom Route Mean (SD) Median (min; 

max) 

Mean difference 

(SD) 

A Nausea frequency Before (oMTX) 45.7 (37.8) 48 (0 ; 100) -17.8 (36.9) **** 

(WSRT) 

 After (scMTX) 28.0 (33.8)  13 (0 ; 100)  

Nausea intensity Before (oMTX) 43.2 (34.8)  50 (0 ; 100) -18.8 (32.1) **** 

(WSRT) 

 After (scMTX) 24.3 (29.0)  9 (0 ; 90)  

Vomiting frequency Before (oMTX) 9.1 (21.7)  0 (0 ; 100) -1.4 (21.2) NS 

  

After (scMTX) 

 

7.7 (20.1)  

 

0 (0 ; 94) 

 

Asthenia frequency Before (oMTX) 45.8 (37.6)  48 (0 ; 100) -19.1 (31.6) **** 

  

After (scMTX) 

 

26.7 (32.4)  

 

10 (0 ; 100) 

 

B Nausea frequency Before (oMTX) 

 

After (scMTX) 

80.0 (18.3)  

 

40.1 (35.1)  

80 (36 ; 100) 

 

26 (0 ; 100) 

-39.9 (36.0) **** 

(WRST) 

Nausea intensity Before (oMTX) 

 

After (scMTX) 

72.5 (18.1)  

 

33.5 (28.9)  

75 (38 ; 100) 

 

23 (0 ; 90) 

-39.0 (27.8) **** 

Vomiting frequency Before (oMTX) 

 

After (scMTX) 

18.5 (29.1)  

 

11.3 (25.6)  

2 (0 ; 100) 

 

0 (0 ; 94) 

-7.3 (27.3) * 

(WRST) 

Asthenia frequency Before (oMTX) 

 

After (scMTX) 

74.2 (24.4)  

 

37 (32.2)  

83 (4 ; 100) 

 

31 (0 ; 100) 

-37.2 (28.2) **** 

 115 

Table 2. A: Paired data from 75 patients from baseline (oMTX) and follow-up 3 months after 116 

switching (scMTX). B: Paired data from a subpopulation of 35 patients with intolerable 117 

nausea as a major cause for switching from oMTX to scMTX. Wilcoxon matched-pairs 118 

signed rank test (WSRT) was used when assumptions of normality were not met. Results are 119 

considered significant when p<0.05 (*). p<0.01 (**). p<0.001 (***). p<0.0001 (****). Not 120 

significant (NS) 121 
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