
 

Subcutaneous Methotrexate for Rheumatoid Arthritis 

Summary 

 Subcutaneous administration of methotrexate is recommended in the treatment of rheumatoid 

arthritis by the Canadian Rheumatology Association as either initial treatment or after failure or 

intolerance to oral methotrexate  

 Parenteral methotrexate products indicated for parenteral use may be given subcutaneously 

(multi-dose vials, acquisition cost for 25 mg once weekly ~ $40/28 days) 

 MetoJect® is the only Health Canada-approved product indicated to be given subcutaneously 

(single-use, prefilled syringes, acquisition cost for 25 mg once weekly ~ $280/28 days) 

 Price, safety and convenience should be considered when choosing which product to use 

 

Background 

Rheumatoid arthritis (RA) is an autoimmune condition affecting connective tissues; it commonly 

presents as chronic inflammation of the synovial fluid leading to joint pain, stiffness and irreversible 

deformities in the later stages.1 Methotrexate (MTX) is the disease-modifying anti-rheumatic drug 

(DMARD) of choice in most cases of RA1; the maintenance dosing regimen is commonly prescribed as 

7.5-25mg once weekly1 via the oral route.2  Since MTX acts as a folate antimetabolite, certain toxicities 

may be reduced via folate supplementation.1 However, some patients still find its adverse effect profile 

to be intolerable.2 This is when rheumatologists may turn to the option of subcutaneous (SC) MTX 

instead; pharmacists who receive these prescriptions, however, may be unfamiliar with this route of 

administration in RA.  

Why Subcutaneous Methotrexate?  

The latest recommendations released by the Canadian Rheumatology Association support the use of SC 

MTX in patients with RA: “Initial therapy with sc MTX (e.g., > 15 mg) or switching to sc administration 

after failure of oral MTX due to intolerance or inefficacy were recognized as appropriate options. In the 

latter case, other alternatives such as adding or switching DMARD could also be considered.“3 

SC MTX has been shown to be potentially more efficacious than oral MTX4-9; this is speculated to be due 

to higher and more stable bioavailability when administered SC.4,10,11,12 In regards to tolerability, SC MTX 

(especially in doses ≥15mg) is equally or possibly more tolerable (particularly gastrointestinal-wise) as 

when it is administered at the same dose orally.4,5,7,8,11-13 A cost-minimization analysis conducted in the 

UK demonstrated that the use of SC MTX following oral MTX failure has the potential to have significant 

cost-savings as it may delay the introduction of a biologic.14 Details of the studies can be found in 

Appendix I.  
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A pharmacokinetic study comparing intramuscular and SC administration of MTX demonstrated that IM 

and SC routes are interchangeable.15 Another small pragmatic study concluded that serum MTX levels 

were not significantly affected by the route of administration and noted no differences in safety and 

efficacy.16 IM injections tend to be more painful and require administration by a certified healthcare 

professional; SC injections cause very little pain and can be self-administered or administered by a family 

member or caregiver.15,16  

Products Available in Canada 

MTX has been administered SC by patients and/or caregivers for more than the last ten years.17 

However, no marketed product had the labeled indication for SC use until the latter half of 2016.18 

Instead, MTX vials indicated for various parenteral routes other than SC are used; the administration 

technique is similar to that used to self-administer insulin.17 The newly Health Canada-approved 

MetoJect®, a single-use prefilled syringe, is the only parenteral product officially indicated for SC use.18 It 

is available in a variety of strengths; currently only a few strengths are available but the remaining are 

expected in the near future.18 (See Appendix II) Several considerations should be taken into account 

when choosing which product to use such as price, safety, and convenience (Table 1); this should be 

discussed with the patient, family, and/or caregivers. 

 

Table 1: Comparison of MTX vial to Prefilled Syringe 

MTX Vial (SC is off-label) MetoJect® 

 Acquisition cost for 28 day supply 
of 25 mg/week: ~$401 + cost of 
syringes and needles 

 Available as multi-dose vials 
(containing preservative), usually 
25 mg/ml, 2 ml 

 Patient and/or family members 
need to be counseled on supplies 
needed and appropriate 
administration technique 

 Greater risk of dosing errors 

 Risk of spillage, which is important 
considering MTX is a hazardous 
product 

 Acquisition cost for 28 day 
supply of 25 mg/week: ~$2801 

 Syringes are single dose 

 Available in multiple strengths 
(see Appendix I) 

 Patient and/or family 
members need to be 
counseled on appropriate 
administration techniques; 
fewer additional supplies 
needed. 

 More convenient to use 

 Risk of spillage significantly 
reduced. 

 

 

Conclusion     

SC MTX is purported to have higher efficacy and same or better tolerability compared to the oral route. 

Switching from oral to SC MTX may delay the need for biologics, which has substantial cost-savings. 

MetoJect® Subcutaneous is currently the only parenteral product officially indicated for SC use, although 

MTX vials indicated for IM/IV use may be used off-label. Price, convenience and safety need to be 

considered when choosing which product is the most appropriate for the patient.  



 

 

 

 

Appendix I. Available Strengths of Metoject18  

* 1 mL syringe with 0.15 mL solution for injection, equivalent to 7.5 mg methotrexate 

* 1 mL syringe with 0.2 mL solution for injection, equivalent to 10 mg methotrexate 

* 1 mL syringe with 0.25 mL solution for injection, equivalent to 12.5 mg methotrexate 

* 1 mL syringe with 0.3 mL solution for injection, equivalent to 15 mg methotrexate 

* 1 mL syringe with 0.35 mL solution for injection, equivalent to 17.5 mg methotrexate 

* 1 mL syringe with 0.4 mL solution for injection, equivalent to 20 mg methotrexate 

* 1 mL syringe with 0.45 mL solution for injection, equivalent to 22.5 mg methotrexate 

* 1 mL syringe with 0.5 mL solution for injection, equivalent to 25 mg methotrexate 

 

 

Appendix II. Studies Comparing Oral vs SC MTX in Patients with RA 

Study Outcome Result Conclusion 

Hoekstra10 

2004 

RCS 

F, AUC of oral and SC MTX 
(≥25mg) in the same patient 
with RA one week apart  
(n=15) 

AUC (mcg.hr/L): 

Oral: 2466±785 

SC: 3786±873 

Oral F = 0.21-0.96,  

mean 0.64 

SC F assumed to be 1 

Orally administered 
MTX had lower 
serum MTX 
concentrations than 
SC MTX as well as 
highly variable F in 
doses ≥ 25mg  

Braun5 

2007 

RCT 

Primary: achievement of a 

response (ACR20) at 24 

weeks in RA patients on SC 

vs oral MTX (15mg)* 

Secondary: tolerability 

during treatment  

(n=375) 

*patients who did not 
achieve ACR20 by week 16 
were switched from 15mg 
oral to 15mg SC and 15mg 
SC to 20mg SC 

ACR20 response: 

SC - 78% 

Oral - 70% 

p>0.05 

AEs reported: 

SC: 66% 

Oral: 62% 

 

SC administration 
was significantly 
more effective than 
oral administration 
of the same MTX 
dosage. There was 
no difference in 
tolerability. 

Rutkowska13 

2009 

RCS 

RA patients’ survey 

responses regarding AEs on 

oral vs subsequent same 

dose of SC MTX* (7.5, 15mg)  

(n=70) 

*Max duration of treatment 

24 months. Mean duration:  

Oral:17.8 ±7.0 months 

SC: 7.3 ±4.2 months 

GI AEs intensity points MTX 

15mg (SC vs. oral) 

Vomiting: 0 vs 0.9 

Nausea: 1.1 vs 3.3 

Abdominal pain: 0.1 vs 2.0 

Diarrhea: 0 vs 0.9 

Loss of appetite: 2 vs 2 

Lower intensity of GI 
AEs following SC 
MTX compared with 
the same dose 
administered orally 
among patients with 
long-lasting RA. 

 



 

 

Study Outcome Result Conclusion 

Bakker6 

2010 

ROL 

Post-hoc 
analysis 

Response rates (DAS28) 

when RA patients were 

switched from oral to SC 

MTX (same dose) at one 

month 

(n=57) 

DAS28 response rate: 

Total - 36 patients  

63%, [95% CI, 50% - 70%] 

To SC due to AEs: 57%  

To SC due to insufficient 

effect*: 67%  

*previously on max oral dose 
of 30mg 

Stepping to SC from 
oral MTX is a useful 
strategy regarding a 
further decrease in 
disease activity, 
specifically for those 
in the insufficient 
effect subgroup 

Islam7  

2013 

RCT 

Response rate of ACR20, 

ACR50, ACR70 and AEs of RA 

patients on oral or SC MTX 

(15mg) at six months 

(n=92) 

SC vs oral:  

ACR 20: 93% vs. 80%, p=0.02 

ACR 50: 89% vs. 72%, p=0.03 

ACR 70: 11% vs. 9 %, p=0.72 

Most common AEs:  

-nausea (37% vs. 63%) 

-vomiting (11% vs. 30%) 

-dyspepsia (29% vs. 48%) 

-dizziness (4l% vs. 52%)  

-alopecia (72% vs. 85%) 

SC MTX was 
significantly more 
effective than oral 
MTX at the same 
dosage in active RA 
patients with no 
increase in AEs 

Borman8 

2014 

RCS 

Response rate of DAS28, 

ESR, CRP, RF, pain by VAS 

and GI AEs after RA patients 

were switched from oral to 

SC MTX (15mg) due to 

intolerance or inefficacy at 3 

months   (n=80) 

Oral to SC: 

GI AEs: 95% to 33.8%,p<0.05 

DAS28: 4±0.9 to 3.4±0.8,p<0.01 

ESR: 42.5±21 to 29.7±15 p<0.05 

CRP: 2.3±2.8 to 0.8±0.9, p<0.05 

Pain by VAS: 66.9±18.9 to 

51.6±14.4, p<0.05 

SC MTX has better 

efficacy for disease 

activity and better 

tolerability than oral 

MTX that is 

ineffective or causing 

GI intolerance. 

Pichlmeier11 

2014 

RCS 

AUC, Cmax and AEs of single-

dose oral vs SC MTX (7.5, 14, 

22.5, 30mg) in the same 

healthy subject at 2 

different periods 

(n=59) 

MTX SC/MTX tablet AUC,  

Cmax (%): 

7.5 mg: 135, 100 

15 mg: 149, 129 

22.5 mg: 151, 131 

30 mg: 168, 128 

 

Single-dose SC MTX 
pen resulted in 
higher relative F 
compared with oral. 
80 AEs reported in 
35/62 subjects. 
Fewer GI AEs with SC 
than oral. Single SC 
well- tolerated at 
injection site. 

Schiff12  

2014 

RCS 

Primary: F of oral and SC 

(abdomen and thigh) MTX 

(10, 15, 20, 25mg) in the 

same RA patient one week 

apart. 

Secondary: safety, other PK 

parameters   

(n=47) 

Systemic F SC/oral (%): 

10 mg: 121 

15 mg: 114 

20 mg: 131 

25 mg: 141 

No new treatment-related 
safety signals identified within 
the study. 

Unlike oral MTX, F of 
SC MTX did not 
plateau over the 
doses studied, 
particularly at doses 
≥15 mg/week. 
Higher systemic MTX 
exposure not 
associated with 
increases in AEs. 

 



 

 

 

Study Outcome Result Conclusion 

Hazlewood9 

2016 

CS 

Rate of treatment changes 

of RA patients on oral vs 

those on SC MTX* after one 

year  

(n=666) 

*patients prescribed SC MTX 
were prescribed a higher 
dose of MTX (mean dose 
over first three months 22.3 
mg vs 17.2 mg/week) 

Rate of treatment changes: 

SC - 49% 

Oral - 77% 

(HR 0.55 95% CI 0.39 to 0.79) 

Initial treatment 
with SC MTX was 
associated with 
lower rates of 
treatment changes. 
Most treatment 
failures were due to 
inefficacy with no 
difference in failure 
due to toxicity. 

ACR20, 50, 70 = American College of Rheumatology response criteria, improvement of ≥20%, ≥50%, 

≥70%; AE = adverse effect; AUC = area under the curve; CI = confidence interval; Cmax = peak serum 

concentration; ; CRP = C-reactive protein; CS = cohort study; DAS28 = disease activity score in 28 joints; 

ESR = erythrocyte sedimentation rate; F = bioavailability; GI = gastrointestinal; HR = hazard ratio; MTX = 

methotrexate; PK = pharmacokinetic(s); RCS = randomized cross-over study; RCT = randomized 

controlled trial; RF = rheumatoid factor; ROA = route of administration; ROL = randomized open-label 

study; SC = subcutaneous; VAS = visual analogue scale 
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