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Purpose: The purpose of the APRIM study (for Adherence Polyarthrite Rhumatoïde 
Injection Methotrexate) was to investigate the change in treatment adherence of patients 
with rheumatic arthritis (RA) who switched from oral to subcutaneous methotrexate (MTX).
Patients and Methods: Prospective, observational study in RA patients treated with MTX 
and switching from oral to subcutaneous (SC) route in real-life conditions. Data on motiva-
tions for switch, disease activity (DAS28-CRP), quality of life (AISM-2 SF), disability 
(HAQ-DI), and adherence to MTX were collected at inclusion (M0) and 6 months later 
(M6). Adherence was assessed by the 8-item Morisky Medication Adherence Scale (MMAS- 
8) and defined as high (MMAS-8 = 8), medium (MMAS-8 = 6 or ≤8) or low (MMAS-8 < 6). 
The primary evaluation criterion was the proportion of patients who maintained strong 
adherence or improved adherence by at least one category (from low to medium or strong 
or from medium to strong) between M0 and M6.
Results: The analysis involved 207 patients (age 60.4±12.7 years, 75.2% females). 6.7% 
were in remission and 15.5% had low disease activity (LDA) at baseline. 58.5% reached the 
primary criterion and strong adherence rate increased from 42.0% to 50.7%. Change of route 
was combined with increased MTX dose in 34.8% of patients. Switch to SC route increased 
the proportion of patients with remission or LDA from 22.8% to 52.9% and increased quality 
of life even in patients with unchanged MTX dose.
Conclusion: Overall, change from oral to SC route improved adherence to MTX, RA 
control and quality of life independently of change in MTX dose.
Keywords: rheumatoid arthritis, methotrexate, oral, subcutaneous, compliance, switch

Introduction
Rheumatoid arthritis (RA) is a chronic autoimmune disease involving pain, inflamma-
tion, stiffness and progressive joint destruction. Methotrexate (MTX) is a conventional 
synthetic Disease Modifying Anti-Rheumatic Drug (csDMARD) that holds a particular 
place in the management of RA. Due to its efficacy, safety, various routes of admin-
istration (parenteral or oral), versatility of doses available for titration and cost- 
effectiveness, MTX plays a role in every step of the disease management.1,2 MTX 
can be used as a monotherapy and as an “anchor drug” in many DMARDs combina-
tions including either conventional or biological.3 This drug is the main first-line 
therapy used worldwide.4 Early RA is usually managed through a “step-up” approach. 
This strategy relies on the initiation with a MTX dose considered as well tolerated. Up- 
titration is then applied according to the patient’s specific characteristics and response.5 
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Switching from oral to subcutaneous (SC) MTX may 
improve clinical response in RA patients with inadequate 
response.6–9 Indeed, MTX bioavailability when injected sub-
cutaneously is not affected by the limitation of active gut 
absorption in the case of oral route administration. 
Furthermore, patients with RA receiving oral MTX and 
exhibiting suboptimal or poor clinical response may benefit 
from an increased drug exposure by switching to the SC 
route of administration.6,10 Patients switched to SC MTX 
experience gastrointestinal side effects with lower intensity 
compared with patients receiving oral MTX,11 thus poten-
tially supporting better adherence. Optimization of MTX 
monotherapy with SC administration is supported by various 
international recommendations.2,12

Adherence is defined as the adequacy between the 
recommendations of the health-care provider and patient 
behavior regarding treatment intake, diet or lifestyle mod-
ifications. As for any chronic medication, adherence to 
MTX is a keystone of its efficacy. Flares are four times 
more frequent in non-adherent patients than in adherent 
patients.13 Adherence to RA therapy has been reported to 
not exceed 66%.14 Adherence to MTX may be optimized 
by relevant patient information on the delay for reaching 
maximal efficacy, mitigation of the risk of adverse events 
by folic acid and MTX dose escalation based on toler-
ance and efficacy.15 Five overarching principles and 10 
recommendations regarding adherence to DMARDs have 
recently been defined in an expert consensus. They stress 
out that informing and educating patients and defining 
treatment through patient/physician sharing process are 
fundamental for adherence optimization.16 In addition, 
change from oral to SC route has been reported to 
increase adherence to MTX.17,18 However, this is mainly 
based on expert recommendations and prospective long-
itudinal data investigating this issue are lacking. The 
APRIM study (standing for Adherence Polyarthrite 
Rhumatoïde Injection Methotrexate) investigated adher-
ence to MTX in patients switching from oral to SC 
route. The main objective was to estimate the proportion 
of patients who maintained strong adherence or improved 
adherence by at least one category (from low to medium 
or strong adherence or from medium to strong adherence) 
according to the self-administered 8-item Morisky 
Medication Adherence Scale (MMAS-8).19–22 It further 
explored the evolution of the disease activity and the 
physician’s expectations regarding the switch of MTX 
route.

Patients and Methods
APRIM was a prospective, observational, multicenter 
study conducted by French rheumatologists in private or 
hospital settings (registration number: NCT02897817). 
The study has been approved by the French Ethics 
Committee (Comité de Protection des Personnes, approval 
#SC16/06, 18th of October 2016), the French Data 
Protection Authority (CNIL) and the French Advisory 
Committee on Information Processing in Research in the 
Field of Health (CCTIRS). This study was conducted in 
accordance with the Declaration of Helsinki.

Adult patients meeting ACR/EULAR criteria for RA 
diagnosis, receiving oral MTX and requiring a switch to 
SC route in the investigator’s opinion could enter the 
study. Patient recruitment was performed during a routine 
visit after providing proper information about the objec-
tives, details and constraints of the study and obtaining the 
signature of a non-opposition form.

Data were collected at enrollment visit and 6 months 
after the switch to SC route. In the case of further change 
of MTX route or MTX discontinuation, the patients pre-
maturely withdrew from the study and end-of-study data 
were collected. At inclusion visit, collected data included 
demographics, occupation, comorbidities, history of RA, 
current and new MTX regimen. New MTX regimen was 
chosen at the discretion of the physician based on mar-
keted products for MTX injection that were available at 
that time which were all prefilled syringes (Biodim®, 
Metoject®, iMeth®). Physicians were asked about the rea-
sons for switching MTX route encompassing RA worsen-
ing, need for corticosteroids sparing, tolerability concerns, 
and wish to improve adherence. At each visit, RA activity 
was assessed by the Disease Activity Score 28 (DAS28- 
CRP and DAS-28-ESR)23 and function was evaluated by 
the self-administered Health Assessment Questionnaire 
Disability Index (HAQ-DI).24 At both visits, adherence 
to MTX was evaluated by the self-administered 8-item 
Morisky Medication Adherence Scale (MMAS-8).19–22 

MMAS-8 explores the patient’s behaviors regarding the 
treatment. Adherence is classified as “strong” (MMAS-8 
= 8), “medium” (MMAS-8 = 6 or <8) or “low” (MMAS-8 
less than 6). The MMAS-8 questionnaire is widely used 
for the assessment of intentional and non-intentional non- 
adherence and has been validated in French.25 

Furthermore, it was used in patients with RA.26 

Independently of MMAS-8 and during patient interview 
at the follow-up visit, the physician reported the number of 
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missed injections over the study and the likely reasons for 
omissions. Patients separately reported the number of 
missed MTX injections during the 4 weeks prior to the 
6-month follow-up visit and the reasons for omission. 
Quality of life was evaluated by the Arthritis Impact 
Measurement Scale Short Form (AIMS 2 SF), a RA- 
specific self-administered questionnaire with 26 items 
evaluating at what frequency the patient was able or not 
to perform some tasks (from every day to never) with 
higher score indicating more severe impact.27 At 
6-month follow-up visit, the physician was asked to rate 
which expectations having motivated the change of route 
have actually been satisfied. Patients and physicians rated 
their level of satisfaction regarding MTX on a 5-point 
Likert scale (1 = totally; 5 = not at all).

In the case of premature MTX discontinuation or with-
drawal from the study, date of last MTX injection, last 
MTX dosing and reasons for not maintaining the new 
MTX regimen were collected.

Results were reported as mean ± standard deviation 
(m±SD) or number (percentage on observed data). 
Proportions were estimated with an exact two-sided 
95% confidence interval (CI) using the Clopper-Pearson 
method. Obesity was defined as body mass index greater 
or equal to 30 kg/m2. Partial missing data for MMAS-8 
were imputed by a zero value representing the worst case 
scenario. Patients who did not fill any item of MMAS-8 at 
inclusion and/or at 6-month follow-up visit were 
excluded from analysis. Other missing values were not 
replaced. Apart from the global MMAS-8 score, sub- 
scores for intentional and non-intentional omissions 
were calculated. Baseline predictors of strong or 
improved adherence were individualized by logistic 
regression. Predictive value of each variable was tested 
beforehand in univariate models and variables with 
p-value < 0.20 were retained for the multivariate analysis 
with stepwise forward selection. The relationship 
between change in DAS28-CRP and change in MMAS- 
8 were assessed by multiple regression. Comparisons 
between M0 and M6 used Student’s t-test for paired 
samples for continuous variables and measures of agree-
ment for categorical variables. The analyses were run 
with SAS 9.4 software (SAS Institute, Cary, NC, USA).

Of the 309 patients who were enrolled by 100 rheuma-
tologists (90% private practice – recruitment from 
July 2016 to June 2017), 5 did not respect eligibility criteria. 
Of the 304 remaining patients, 38 prematurely withdrew 
from the study: 5 patients resumed oral route and 33 patients 

were lost to follow-up. Of the 266 having visited the phy-
sician at M6, 25 did not fill the MMAS-8 self-questionnaire 
at inclusion and a further 34 patients did not document 
MMAS-8 at M6. Values were imputed for partial missing 
data of MMAS-8 in 27 (13.0%) patients at baseline and 25 
(12.1%) patients at M6. Therefore, the analysis involved 
207 patients (Figure 1). Analyzed and lost to follow-up 
patients had similar demographics and RA-related charac-
teristics except for the DAS28-CRP score which was higher 
in the lost to follow-up patients (4.3±1.1 vs 3.9±0.9, p = 
0.0127), although the difference was below the reported 
threshold of 1 for minimal clinical important difference in 
RA patients28 (Supplementary Table 1).

Results
Baseline Characteristics
Patient’s characteristics are summarized in Table 1. Most 
common comorbidities included hypertension (52.7%), 
hypercholesterolemia (15.0%), type 2 diabetes (11.1%), 
depression (9.6%) and osteoporosis (8.6%).

The median time from RA diagnosis to enrollment in the 
study was 3 years; DAS28-CRP was 3.9±0.9 at inclusion 
with 6.7% of patients being in remission and 15.5% in low 
disease activity. Seventy-three patients (41.1%) had erosive 
RA. Extra-articular manifestations such as rheumatoid 
nodules and sicca were reported in 6.3% of patients.

MTX treatment started 17.5 months [7.0; 51.7] (median, 
quartiles) before enrollment and the baseline MTX regimen 
had been stable for 10.2 months [3.6; 24.5] (median, quartiles). 
Mean MTX dose was 15.0±3.9 mg per week (0.22±0.07 mg/ 
kg/week). MTX was combined to biologics in 9.7% of 
patients. Biologics were mostly administered by prefilled syr-
inges (58.8%), pens (29.4%) or intravenous perfusions 
(11.8%) and injections of biologics were performed by the 
patient (73.7%), a relative (15.8%) or by a nurse (10.5%).

Methotrexate Switch
While changing from oral to SC route, MTX dose was 
increased in 34.8% of patients, remained unchanged in 
59.9% and decreased in 5.3%. Mean MTX dose was 16.1 
±3.6 mg per week (0.24±0.07 mg/kg/week). Reasons for 
switching from oral to SC route were RA worsening 
(44.0%), need for corticosteroids sparing (21.3%), adverse 
events (5.8%), and search for improving adherence (26.6%). 
During the study, patients performed the injection themselves 
(64.7%) or asked a relative to make it (24.2%). Only 11.1% 
of patients used the services of a nurse.
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According to MMAS-8 questionnaire, at baseline, 42.0% 
of patients were strongly adherent to MTX. In patients with 
medium or low adherence, non-adherence was intentional in 
49.2% of patients, non-intentional in 43.3% and neutral in 
7.5%. Eight patients who switched to SC MTX due to poor 
tolerability had suboptimal adherence.

Evolution of Adherence After 6 Months
MMAS-8 score improved from baseline to 6-month visit (p = 
0.002, Figure 2). The proportion of strongly adherent patients 
increased from 42.0% to 50.7%. One hundred and twenty-one 
(58.5%) patients maintained strong adherence or improved 
adherence by at least one category (Table 2). A sensitivity 
analysis using LOCF imputation of MMAS-8 at M6 in lost to 

follow-up patients showed similar results (Supplementary 
Table 2). In 102 patients with medium or low adherence at 
6-month visit, non-adherence was intentional in 45.1% of 
patients, non-intentional in 50.0% and neutral in 4.9%. Of 87 
patients with strong adherence at inclusion, 53 (60.9%) main-
tained strong adherence; of 120 patients with medium or low 
adherence at inclusion, 68 (56.7%) gained at least one cate-
gory. Adherence decreased by at least one category in 40 
(19.3%) patients. Three out of 8 patients with suboptimal 
adherence to MTX and poor tolerability of oral MTX as 
main reason for switch improved their adherence to MTX 
from M0 to M6. Adherence to oral MTX was lower at baseline 
in patients receiving biologics (p = 0.005). There was no more 
difference at M6 (p = 0.85) thanks to a larger improvement of 

Figure 1 Study flow chart.
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adherence between M0 and M6 in this group (p = 0.008). In 
a separate analysis in patients switching for efficacy (RA 
worsening or need for corticosteroids sparing) and in those 
switching for improving adherence, mean MMAS-8 score 
increased significantly (Supplementary Table 3).

In a multivariate model, predictors for maintaining strong 
adherence or improving adherence were younger age (OR 
0.97 [0.95; 0.99] per year), higher HAQ-DI (OR 1.81 [1.08; 
3.06]), and absence of depression (OR 4.31 [1.19; 15.71]).

According to the physician, 13.5% of patients missed at 
least one MTX injection over the study. Most of them 
(82.1%) missed between 1 and 5 injections. During the 4 
weeks preceding the 6-month follow-up visit, 9.8% of 
patients reported having missed one injection, and 3.4% 
missed more than one injection.

Evolution of Disease Activity
In patients with measures of DAS28-CRP available at M0 
and at M6, the proportion of patients with remission or 
low disease activity dramatically increased from 22.2% to 
52.3% (Table 3). The proportion of patients having gained 
LDA or remission was similar in obese and non-obese 
patients (p = 0.91). Furthermore, mean DAS28-CRP 
decreased significantly both in patients switching for effi-
cacy and in those switching for improving adherence 
(Supplementary Table 3). There was no linear relationship 
between change in DAS28-CRP and change in MMAS-8 
score (p = 0.62) even when the analysis was restricted to 
patients with unchanged MTX dosing (p = 0.81).

Physician’s Expectation, Satisfaction and 
Quality of Life
Change in the modalities of MTX regimen overall met 
physicians’ expectations leading to satisfaction of both 
physicians and patients (Supplementary Figure 1A and B). 
Eighty-one percent of patients were rather satisfied or very 
satisfied with the easiness of use of the device used for 
MTX injection. Quality of life improved during the study 
in physical (p = 0.002), symptoms (p < 0.0001) and affect 
dimensions (p < 0.0001) (Figure 3, Table 3).

Interestingly, RA activity and quality of life improved 
in a similar way when the analysis was restricted to 
patients with maintained or decreased MTX dose when 
MTX route had been switched (data not shown).

Tolerance
On 12 patients who prematurely interrupted MTX, three 
discontinued for adverse event or drug intolerance. Of 207 
patients analyzed, 32 patients reported a total of 38 adverse 
events (four pain at injection site, three abdominal pains, one 
erythema, one nausea and one diarrhea; details are lacking 
for 22 patients). No serious adverse events were reported.

Table 1 Patients’ Characteristics

N=207

Age (years) 60.4±12.4

Female gender 155 (75.2%)

Obesity 33 (16.1%)

Living alone 50 (24.2%)

Full-time occupation 71 (37.2%)

Part-time occupation 17 (8.9%)

Disabled/sick leave 15 (7.9%)

Retired/unemployed 88 (46.1%)

RA duration (years) 3.0 [1.0; 9.0]

DAS28-CRP 3.9±0.9

MTX treatment duration before enrollment (months) 17.5 [7.0; 57.1]

MTX at stable dose before enrollment (months) 10.2 [3.6; 24.5]

bDMARDs 20 (9.7%)

Current MTX dose at enrollment (mg/week) 15.0±3.9

MTX dose prescribed at the end of enrollment visit (mg/ 

week)

16.1±3.6

Notes: Results are expressed as mean ± standard deviation, median [1st; 3rd 
quartiles] or number (percentage). Percentages are calculated on observed data. 
Obesity was defined as a body mass index ≥ 30 kg/m2. 
Abbreviations: CRP, C-reactive protein; MTX, methotrexate; RA, rheumatoid 
arthritis.

Figure 2 Evolution of adherence according to MMAS-8. 
Note: Adherence score to 8-item Morisky Medication Adherence Scale (MMAS-8) 
at baseline (M0) and month 6 (M6) based on three levels: low (MMAS-8 less than 6), 
medium (MMAS-8 = 6 or <8) and strong (MMAS-8 = 8).
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Discussion
This observational study gave interesting insights in the 
physicians’ motivations when switching from oral to SC 
route in RA patients treated with MTX: better control of 
the disease, better adherence and improved tolerability. 

Switching from oral to SC route was associated with 
improved adherence to MTX. MMAS-8 score improved 
from baseline to 6-month visit (p = 0.002). The proportion 
of strongly adherent patients increased from 42.0% to 
50.7%. One hundred and twenty-one (58.5%) patients 

Table 2 Adherence to MTX (N = 207)

M0 M6 Change

MMAS-8 6.6±1.8 7.1±1.4 0.50±1.87
(p = 0.002)

Strong adherence 87 (42.0%) 105 (50.7%) p = 0.01
[35.2%; 49.1%] [43.7%; 57.7%]

Strong adherence or improvement by at least one category 121 (58.5%)
[51.4%; 65.2%]

Type of non-adherence
- Intentional 59 (49.2%) 46 (45.1%)

- Non-intentional 52 (43.3%) 51 (50.0%) p = 0.11

- Neutral 9 (7.5%) 5 (4.9%)

Notes: Results are expressed as number (percentages) and two-sided 95% confidence intervals. P values are derived from Student’s t-tests for paired samples or measures 
of agreement between paired samples.

Table 3 Evolution Between Baseline and 6-Month Follow-Up Visit

M0 M6 Change

DAS28-CRP 198 195 193
3.9±0.9 3.1±1.2 −0.7±1.3

(p < 0.0001)

Remission or low disease activity (DAS28) 44 (22.2%) 102 (52.3%) p < 0.0001

AIMS 2 Physical 205 205 203
2.4±1.8 2.1±1.7 −0.3±1.5

(p = 0.002)

AIMS 2 Symptoms 204 205 202
4.7±2.3 3.4±2.4 −1.4±2.6

(p < 0.0001)

AIMS 2 Affect 206 203 202
3.9±2.1 3.3±2.0 −0.5±1.8

(p < 0.0001)

AIMS 2 Social interactions 207 205 205
5.0±1.6 4.8±1.6 −0.3±1.6

(p = 0.14)

AIMS 2 Role 149 159 131
3.6±2.9 3.2±2.8 −0.3±2.7

(p = 0.23)

HAQ-DI 207 205 205
1.8±0.6 1.7±0.6 −0.1±0.5

(p = 0.004)

Notes: Results are expressed as number of observed data, mean ± standard deviation. Percentages are calculated on observed data. P values are derived from Student’s 
t-tests for paired samples or measures of agreement between paired samples.
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maintained strong adherence or improved adherence by at 
least one category. However, only 50% of patients were 
strongly adherent at the 6-month follow-up visit, with 
a slight decrease in intentional non-adherence. Adherence 
to MTX was largely overestimated by the physician.

Physicians’ motivations when switching from oral to 
SC route are in line with the Treat-to-Target strategy and 
with known pharmacokinetics of injectable MTX.1 The 
proton-coupled folate transporter is responsible for the 
active absorption of oral MTX in the small gut.29

Oral MTX bioavailability is reported to be between 
30% to 70%30,31 and reaches a plateau with single oral 
dose over 15 mg,6 suggesting an absorption limitation.32 

The SC route increases MTX bioavailability, regardless of 
the dose.6 MTX is a prodrug that becomes active when 
glutamated within cells exhibiting a high binding activity 
for dihydrofolate reductase.29 The SC administration route 
is associated with a significant increase in long-chain 
MTXGlun when compared with the oral route33,34 and 
higher intracellular MTXGlun levels have been associated 
with better clinical response.35 Switching from oral to SC 
MTX may improve clinical response in RA patients with 
inadequate response,6–9 and prevent gastrointestinal side 
effects.11 Furthermore, the SC route has been previously 
reported to improve adherence to MTX.17,18 Switch from 
oral to SC MTX was driven by poor tolerability in only 
5.8% of patients, making it a minor reason for switch.

Baseline MTX dose was certainly suboptimal. Despite 
the fact that only 22.2% of patients were in remission or 

had low disease activity, the MTX dose had been stable for 
a median of 10.2 months and 9.7% of patients were 
receiving biologics, certainly reflecting a part of inertia. 
It should be highlighted, however, that in France rheuma-
tologists exclusively working in a liberal setting cannot 
initiate biologics. Change in MTX route was associated 
with increased MTX dose in one third of patients. Mean 
MTX dose increased from 15.0 mg/week to 16.1 mg/week. 
Changes in MTX regimen led to a better control of the 
disease activity as suggested by the decrease in DAS28- 
CRP and the increased proportion of patients with remis-
sion or low disease activity at the 6-month visit (from 
22.2% to 52.3%). Quality of life significantly improved 
during the study in physical, symptoms and affect dimen-
sions. There was no significant linear relationship between 
change in adherence to MTX and change in disease activ-
ity even when the analysis was restricted to patients with 
unchanged MTX dosing. This could be due to the mathe-
matical properties of MMAS-8 which is not strictly con-
tinuous. The favorable effect of improved adherence may 
also have been hindered by the change in MTX bioavail-
ability. Indeed, RA patients with inadequate clinical 
response to oral MTX may benefit from the higher drug 
exposure offered when switching to the SC formulation.6 

When MTX dose is maintained stable, the change of route 
may correspond to a bioequivalent increase of more than 
6 mg MTX per week.10 Unfortunately, MTX bioavailabil-
ity has not been measured in the study and we cannot be 
more affirmative. However, RA activity and quality of life 
improved in a similar way when the analysis was restricted 
to patients with maintained or decreased MTX dose when 
MTX route has been changed. Higher MTX doses, better 
adherence and potentially improved bioavailability prob-
ably acted in combination to decrease RA activity and to 
improve patients’ quality of life. Switch to SC MTX has 
been motivated by sparing corticosteroids in 44 (21.3%) of 
patients. Among them, MTX dose was increased at the 
time of switch in 16 patients (36.4%).

Albeit improved during the study, adherence remained 
low at the 6-month follow-up visit with no more than 58% 
of strongly adherent patients. Replacing partially missing 
data in the MMAS-8 by the worst possible value may have 
contributed to these results. To the best of our knowledge, 
evidence from real life settings highlighting the switch to 
the use of SC MTX and the improvement of patient’s 
adherence is scarce. Current references are rather based 
on expert recommendations.17,18 One originality of the 

Figure 3 Evolution of quality of life (AIMS 2 SF). 
Notes: Results are presented as mean ± standard deviation of normalized scores. 
Solid areas represent values at enrollment. Hatched areas are values at 6-month 
follow-up visit. Higher values indicate lower impact on quality of life. Differences 
between enrollment and follow-up visit are significant for physical (p = 0.002), 
symptoms (p < 0.0001), affect (p < 0.0001) and non-significant for social interac-
tions (p = 0.14) and role (p = 0.23).
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APRIM study was to provide contemporary longitudinal 
data addressing this point. Overall, these results are in line 
with recently published results36 with adherence to RA 
therapy not exceeding 66%.14 In a study conducted in 
US RA patients, 42% reported not taking their MTX 
treatment as prescribed mostly due to forgetfulness, feel-
ing of not needing the treatment anymore after symptoms 
have improved and doubts or questions regarding long- 
term safety.37 In APRIM, the part of intentionality in non- 
adherence of 49.2% at baseline only slightly decreased 
over the study to 45.1% at the 6-month follow-up visit. 
Such findings leave some room for improvement. Shared 
decision-making is embedded as an overarching principle 
in most recommendations.5,16,38,39 Communication with 
the patient to clarify and agree on the treatment goal and 
the means to attain this goal is of utmost importance and 
enhances adherence.16,39,40 Patients exhibit a complex 
range of beliefs regarding DMARD therapy41,42 whose 
misinterpretations may complicate a shared decision- 
making approach and impair adherence.43 For example, 
patients have frequent fears after reading the package 
insert or due to social media. This should be addressed 
by an open, balanced and reassuring discussion.1

Physicians overestimated the patient adherence to 
MTX. Various tools have been proposed to estimate adher-
ence from the measure of blood concentration of MTX 
glutamate, medication event monitoring systems (MEMS) 
recording openings of jars containing pills or use of injec-
tion pens, and various questionnaires. Considering MEMS 
as a gold standard, Pasma et al. found no or weak correla-
tion between compliance questionnaire and MTX polyglu-
tamate concentration in a population of patients with 
RA.44 The discrepancy between MMAS-8 and the physi-
cian’s adherence assessment may be partly due to the 
recall period. One MMAS-8 item refers to the day before 
and another one to the previous two weeks; there is no 
recall period for the remaining 6 items. On the other hand, 
physician assessment referred to the whole study duration.

This study has evident limitations due to its observa-
tional nature. It was conducted by a sample of 100 French 
rheumatologists mostly in private settings. We cannot 
assure this sample is representative of all French rheuma-
tologists. Physicians were asked to enroll consecutive 
patients, but a selection bias cannot be ruled out. 
Furthermore, potential cognitive effect from participating 
in the study on the overall compliance of the patient may 
not be excluded. Such effect is largely discussed but has 
been described as temporary and of relatively short 

duration.45 Here, patients were followed for 6 months but 
were left alone without reminders or questionnaires to fill 
in until the final evaluation, thus limiting the feeling of 
being observed. It is likely that by the end of the follow-up 
period, the patient’s natural habits were developed. 
Despite the absence of a control group, the improvement 
in disease activity over the study is likely to be related to 
change in MTX regimen.

Conclusion
Overall, change from oral to SC route improved adherence 
to MTX, RA control and quality of life independently of 
change in MTX dose. Switch from oral to SC route can be 
considered as a part of the Treat-to-Target strategy as 
demonstrated by the better control of RA.
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