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Objective: To describe disease-modifying antirheumatic drug (DMARD) patterns in routine clinical
practice in adult rheumatoid arthritis (RA) patients and to ascertain the reasons for methotrexate (MTX)
discontinuation.
Methods: A cross-sectional observational study was conducted from March to October 2014 at the
Rheumatology Units of seven hospitals in Spain. In a single visit, the treating rheumatologist completed an online case report form. This report contained sociodemographic and RA variables. This study
was conducted in accordance with Good Clinical Practice and local and national research legislations.
Results: A total of 301 patients (71% women) with a mean age of 56.7±14.0 years and disease duration
of 3.6±1.5 years were examined. The patients had RA with moderate disease activity, at least one poor
prognostic factor, and comorbidities. The mean time between RA diagnosis and prescription of the
first conventional synthetic DMARD (csDMARD) was 2.4±6.0 months. A total of 295 patients (98%)
started the first csDMARD on monotherapy. MTX was the most-prescribed first-line drug (n=233, 79%).
The mean treatment time of the first-line csDMARD was 27.0±19.4 months. Of these patients, 98% progressed to a second-line csDMARD; 118 patients were changed to another DMARD, mainly due to inefficacy (51, 37%), adverse events (AEs, 37, 27%), or intolerance (18, 13%). The use of MTX as second-line
therapy reduced from 79% to 51%. At the time of the study, 200 patients (66%) received a csDMARD as
monotherapy and 45 (15%) a combination of ≥2 csDMARDs. Fifty-five (18%) patients were being treated with a biological drug in monotherapy (16, 29%) or in a combination with a csDMARD (39, 71%),
mainly MTX, 147 patients (57%) received steroids. Biological DMARD were prescribed as the second
line for 42% of patients and 51% of patients received the third-line therapy or beyond. The rate of AEs
that motivated a change in the csDMARD was 34%.
Conclusion: MTX was the most-used csDMARD as first and second-line therapy together with corticosteroids. The combination of two or more csDMARDs as first-line treatment was very infrequent. MTX
toxicity and intolerance were higher and more significant than inefficacy but progressively decreased
with use.
Keywords: Antirheumatic agents, disease modifying antirheumatic drugs, conventional syntetic antirheumatic drugs, biologic disease modifying antirheumatic drugs, rheumatoid arthritis, prescription
drugs

Introduction
Significant changes have been made to the diagnostic and therapeutic approaches to rheumatoid arthritis (RA) in recent years (1). Since 2010, the “treat to target” (T2T) strategy has been employed to diagnose
and treat the disease (2). The T2T strategy is based on the implementation of certain principles: treating
to target, measuring outcomes, early diagnosis, appropriate treatment and efficient use of drugs, as well
as managing comorbidities rather than focusing on specific recommendations concerning which drug to
prescribe (2, 3). This strategy has proven to be beneficial in various disease outcomes (4).
Nevertheless, the treatment of RA patients continues to be challenging for rheumatologists for various reasons: the changeable clinical course and chronic nature of the disease; the lack of serum, synovial, or imaging biomarkers that can predict therapeutic response (5); and the wide-ranging effica-
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cy, adverse reactions, and toxicity of the
various disease-modifying antirheumatic
drugs (DMARDs) (1, 6). Conventional synthetic
DMARDs (csDMARDs), with or without low or
very low doses of corticosteroids, have been
the first-line treatment for RA for many years
(1, 7-9). Methotrexate (MTX) has established
itself as the gold standard of treatment (7-9)
with excellent cost-effectiveness. However, MTX is not suitable for all patients, either
due to comorbidities that contraindicate its
use (such as hepatitis B virus infection) or the
onset of adverse events (AEs). The incidence
of AEs associated with MTX monotherapy is
estimated at 76/1,000 patient-years and 15999/1,000 patient-years when MTX is administered in combination with csDMARDs, or
with biological DMARDs (bDMARDs) (6). The
inefficacy of MTX is another problem with
efficacy rates of 30%-40% only (6-9). Furthermore, some patients refuse to use MTX (10).
When MTX cannot be used, treatment guidelines recommend leflunomide (LEF) or sulfasalazine (SSZ) in combination or as sequential
monotherapy (11-14). In Spain, the current
recommendations for the treatment of RA patients state that after 3 months of treatment
with MTX (20-25 mg/week orally PO or subcutaneously SC) plus steroids, if the patient
has persistent activity or toxicity, a second
trial with csDMARD can be done (14). A trial
with a bDMARD can also be done considering
the clinical characteristics and the presence
of poor prognostic variables (11-14). However, in our setting, a recent study of csDMARD
prescription patterns in RA found significant
variability in its prescription (15). However, reliable data on the efficacy of MTX and the rate

Main Points

•

150

In our study, most of the patients were
initially treated with MTX as single first
csDMARD (79%) in combination with
low doses of corticosteroids (57%). The
combination of csDMARD therapy as
first-line treatment was very infrequent.

•

MTX had to be stopped due to AEs and
inefficacy in 40% of the patients. This led
to prescription of subsequent csDMARD
treatment lines or monotherapy with
bDMARD.

•

The length and frequency of MTX use
decreased progressively.

•

The first bDMARDs were started after
one or two failures in one-third of cases.

•

According to the T2T strategy, RA treatment is dynamic, with changes after a
few months depending on disease activity and toxicity of the drug.

of AEs associated with its use in usual clinical practice are lacking. The objective of this
study was to describe csDMARD prescription
patterns in routine clinical practice in adult
RA patients in Spain to analyze the response
to treatment, and to ascertain the reasons for
MTX discontinuation.

Methods
Design of study and population
An analytical, cross-sectional observational
study was conducted at the Rheumatology
Departments of six tertiary-care hospitals and
one second-level hospital located in the south
of Spain between March and October 2014.

Inclusion criteria: Consecutive patients, 18 years
and above, with adult RA in accordance with
the 2010 American College of Rheumatology/
European League Against Rheumatisms (ACR/
EULAR) classification criteria were included
(16). Patients diagnosed between 2008 and
2012 and treated with at least one csDMARD
were also included.
Exclusion criteria: Patients without RA, patients
diagnosed with diseases other than RA, and
patients lost to follow-up were excluded.
The study was conducted in accordance with
the World Medical Association’s Declaration of
Helsinki and with local and national research
legislation. The study was approved by the
Ethics Committee of Andalusia, Code SARFAM-2213-02-2213 (Approval Date: December
2, 2013).
Collection and assessment
Data were collected after a single visit, during
which the treating rheumatologist informed
the patients about the study and obtained
their consent to participate. The rheumatologist filled an online case report form based
on the patients´ medical history, electronic
prescriptions, and information obtained directly from every patient. In addition to sociodemographic variables, information about the
patients’ RA was also collected. It was important to emphasize the time between diagnosis
and prescription of the first DMARD and type
and number of DMARDs, including reasons for
switching treatment and its duration.
The disease activity was assessed using the
28-joint count disease activity score of four
variables with erythrosedimentation rate
(DAS28). The efficacy was assessed according to European League Against Rheumatism
(EULAR) response (17). Endocrine, metabolic,
cardiovascular, and musculoskeletal comor-

bidities were defined in accordance with ready
set definitions.
Statistical analysis
Sample size: The sample size was calculated
according to the number of patients who
stopped MTX in the follow-up, which was estimated to be 30%-40%. The calculation was
done with one-sample comparison of proportion with the hypothesized value formula.
The assumptions were as follows: alpha=0.05
(two-sided); power=0.95; probability (p)=0.2.
We estimated 240 patients were required. With
an alternative probability of p=0.4, we estimated 290 patients were and 5% was added for
loss to follow-up.
A descriptive analysis was carried out by calculating the measures of central tendency,
dispersion, and frequency distributions. A new
line of csDMARD therapy was defined as a dose
adjustment of the existing treatment, discontinuation of the current csDMARD, or a change
of csDMARD.
RA activity was analyzed for the total population. For patients whose treatment had not
changed since the initial prescription, DAS28
at the onset of csDMARD treatment was compared with DAS28 at the study visit. For the patients who had numerous treatment changes,
DAS28 at the onset was compared with DAS28
at the end of each line of DMARD therapy.
A multivariate logistic regression analysis was
conducted by constructing various models.
The dependent variable was the change of
treatment. The independent variables were the
patient’s global assessment (PtGA), the physician’s global assessment (PGA), and DAS28. The
data were analyzed with IBM Statistical Package for Social Sciences program version 22.0
(IBM SPSS Corp.; Armonk, NY, USA).

Results
Of the 315 patients enrolled, 14 (4%) were
excluded because of screening failures. In total, 301 patients (43 patients in each hospital)
were examined. A total of 71% of patients were
women with a mean age of 56.7±14.0 (standard deviation, SD) years and a disease duration of 3.6±1.5 years.
The patient characteristics are detailed in Table
1. At the time of the administration of the first
csDMARD, the patients had moderate disease
activity and at least one poor prognostic factor.
The comorbidity rate was higher than 30%. The
mean time elapsed between RA diagnosis and
prescription of the first csDMARD was 2.4±6
months. There were no differences between
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Table 1. Demographic and clinical data of patients included in the SARFAME study.
Characteristic
N=301

Value
Median (IQR), (Min-Max)

Age (years)

57.0 (48.2-66.0), (19.2-90.5)

Weight (kg)

70 (62-80), (41-116)

Height (m)

1.6 (1.6-1.7), (1.3-1.9)

Disease duration (years)
Time elapsed since RA diagnosis until prescription of
the first csDMARD (years)

3.4 (2.1-5), (1.4-6.5)
0 (0-0.1), (0-4.4)

Swollen joints (0/28)

0 (0-2), (0-14)

Tender joints (0/28)

1 (0-3), (0-18)

RA patient global VAS cm (0-10)

3 (2-6), (0-6)

ESR (mm/h)

14 (6-22.5), (0-105)

CRP (mg/L)

3 (1-7), (0-121)

DAS28-ESR (baseline)

3.1 (2.1-4.2), (0.4-7.2)
n (%)

Women

214 (71)

RF+

200 (66)

ACPA+

111 (37)

Erosions

122 (48)

Current smoking

54 (18)

Disease activity according to DAS28-ESR in first line
sDMARD treatment (n=261)

n (%)

≤2.6

17 (6)

≤3.2

18 (7)

>3.2

226 (87)

Comorbidities
Endocrine or metabolic system

118 (39)

Musculoskeletal system

112 (37)

Cardiovascular system

96 (32)

SD: standard deviation; ACPA: anticitrullinated protein antibodies; CRP: C-reactive protein; DMARD: disease-modifying antirheumatic
drugs; csDMARD: conventional synthetic disease-modifying ant rheumatic drugs; ESR: erythrocyte sedimentation rate; IQR:
interquartile range; RA: rheumatoid arthritis; RF: rheumatoid factor; VAS: visual analog scale; Min: minimum; Max: maximum.

the third-level of care hospitals and the second-level of care hospitals (data not shown).
Rheumatologists’ prescription patterns
In total, 292 patients (97%) began csDMARD
treatment with monotherapy and 5 patients
(2%) with two or more csDMARDs (Figure 1
and Table 2). MTX was the most prescribed
csDMARD in monotherapy, followed by leflunomide (LEF). Other treatments in 22 patients
(7%) were mainly hydroxychloroquine/chloroquine and SSZ. Most of the patients (81%)

treated with MTX received it orally. Only 2.8%
changed to subcutaneous administration
and reported improved efficacy or tolerance.
Three patients (0.9%) were prescribed a firstline bDMARD as monotherapy with no further
treatment changes. No patient received triple
therapy. The mean maintenance time of the
first-line csDMARD was 27±19.4 months.
In all, 294 patients (98%) who initially received
first-line csDMARD changed to a second-line
csDMARD. The main reasons why 118 patients

changed to another csDMARD were: (1) inefficacy (n=51, 37%), (2) AEs (n=37, 27%), (3)
intolerance (n=18, 13%), and (4) other causes
(n=12, 4%; Figure 1).
The use of MTX monotherapy as second-line
treatment decreased from 79% to 51%, while
the use of LEF increased from 12% to 19%. The
main reason for changing from second-line
csDMARDs to MTX, LEF, or combination therapy, as well as from combination therapy to
a csDMARD as monotherapy was a lack of response (62% and 50%, respectively). Fifty percent of patients treated with MTX and 77% of
patients treated with LEF as second-line monotherapy changed treatment because of intolerance or AEs. Dual therapy increased from
2% baseline to 24%, one patient was treated
with triple therapy (Table 2). bDMARDs were
prescribed for 42% of patients as second-line
treatment. The duration of the second-line
csDMARD treatment was 18±16.6 months.
The choice of MTX as third-line csDMARD therapy decreased to 20% (n=66), while LEF and
other csDMARDs increased to 16%. The use of
combination therapy as third-line treatment
increased to 44%. bDMARDs as third-line therapy and beyond were prescribed in 51% of cases. Of the 233 patients treated with MTX initially, 44 (19%) changed to other csDMARDs. In 58
patients (25%) other csDMARDs were added to
MTX. Seven (64%) of the 11 patients changed
from LEF to MTX because of a lack of efficacy.
All patients who switched from LEF to combined therapy did so because inefficacy (Figure 1). Of the 124 patients who switched from
one csDMARD to another, 80 patients (65%)
changed just once, primarily from MTX monotherapy or combined with other csDMARDs.
Of the 35 patients who changed twice due
to inefficacy, 97% had been treated with MTX
as monotherapy and/or combined with other
first- or second-line csDMARDs. These patients
were similar to the overall population in terms
of age (57 years) and gender (74% women). At
the time of changeover due to drug inefficacy,
they presented a DAS28 of 4.7 and a visual analog scale score of 6.2 (data not shown). For the
cases with associated comorbidity, csDMARDs,
primarily MTX, were chosen as monotherapy
for first-line treatment in 99% of cases. In these
patients, csDMARDs as monotherapy continued to be the treatment of choice in subsequent treatment lines. The use of combination
therapy during the study increased from 1%2% at baseline to 23%-26% at the end of the
study in this subpopulation of patients.
At the time of the study, 200 patients (66%)
were receiving csDMARDs as monotherapy,
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Figure 1. First line of DMARDs. DMARD prescription patterns during the first 27 months after treatment failure because of inefficacy, toxicity, or
intolerance to the first DMARD. The rest are patient preferences, lack of adherence, planned pregnancy, and follow-up losses.
AE: adverse event; CT: combination therapy; DT: dual therapy; LEF: leflunomide; MTX: methotrexate; synthetic: synthetic disease; TT: triple therapy; DMARD: modifying antirheumatic drug.

and 45 (15%) received a combination therapy
with csDMARDs. Of these, 150 (75%) patients
were on MTX. A total of 55 patients (18%) were
being treated with bDMARDs: 16 (29%) with
bDMARDs as monotherapy and 39 (71%) in
combination with csDMARD. Of these 35 (94%)
were on MTX (Figure 2). Of 301 patients, 205
(61%) were on MTX at the study visit. Five patients received tocilizumab monotherapy and
four patients received etanercept monotherapy. Regarding NSAIDs, 174 (58%) patients used
it at the first evaluation, and 150 (50%) continued NSAIDs at the study visit. A total of 147 patients (57%) received corticosteroids concomitantly at the first evaluation, and 112 (37%)
continued corticosteroids at the study visit.
Disease activity
The DAS28 fell significantly in most patients
(4.9±1.4 vs 3.2±1.5; p<0.001). A total of 87%
of patients with first-line csDMARD therapy
presented moderate-to-high disease activity.
Sixty-three percent (n=112) of patients who
changed treatment thrice presented moderate-to-high disease activity at the third change.
In the subgroup of patients who maintained
their initial csDMARD treatment (152, 51%), a
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Table 2. Activity and conventional synthetic disease-modifying antirheumatic drugs in each line
of treatment.
		
Line of treatment

n (%)

Maximum dose
Median (IQR), (Min-Max)

First, n (%)		

301 (100)

Months of treatment, median (min-max)		

22.7 (10.6-39.6); (0.0-77.5)

Disease activity Score, median (min-max)		

5 (3.9-5.8); (0.5-8.5)

csDMARDs Monotherapy
MTX (mg/week)

233 (77)

20 (15-20), (7.5-25)

LFN (mg/day)

37 (12)

20 (20-20), (20-20)

HCLQ (mg/day)

16 (5.3)

400 (200-400), (200-400)

SSZ (g/day)

5 (1.7)

2 (1-3), (0.5-3)

CLQ (mg/day)

1 (0.3)

250 (250-500), (250-500)

2 (0.6)

7.5+200

Combinations of synthetic DMARDs
MTX+HCLQ* (mg/week+mg/day)

		20+200
SSZ+HCLQ (g/day + mg/day)

2 (0.6)

1,500+200

MTX+SSZ (mg/week + g/day)

1 (0.3)

15+2

Biologic DMARDs

4 (1.3)

Second line, n (%)		

294 (98)
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Table 2. Activity and conventional synthetic disease-modifying antirheumatic drugs in each line
of treatment (continued).
		
Line of treatment

n (%)

Maximum dose
Median (IQR), (Min-Max)

Months of treatment, median (min-max)		

13.0 (5.9-27.9), (0.0-61.3)

Disease Activity Score, median (min-max)		

3.3 (2.2-4.8), (0.5-7.9)

significant fall in DAS28 after a mean of 3 years
versus the beginning of treatment was observed (4.7±1.5 vs 2.8±1.3; p<0.001).
The multivariate analysis did not identify predictor variables for changing the treatment
(gender, age, elapsed time from diagnosis until
the first treatment, PtGA, PGA, and RA activity).

csDMARDs Monotherapy		
MTX (mg/week)

151 (51)

20 (15-20), (7.5-25)

LEF (mg/day)

39 (13)

20 (20-20), (10-20)

HCLQ (mg/day)

16 (5)

200 (200-400), (200-400)

SSZ (g/day)

9 (3)

2 (1-3), (1-3)

2 (0.6)

250 (250-500), (250-500)

CLQ (mg/day)

Combinations of csDMARDs		
MTX+LEF (mg/week + mg/day)

21 (7)

12.5 (7.5-15) +10 (10-20)

19 (6.4)

15 (10-20) + 2 (1.5-3)

9 (3)

17.5 + 200

HCLQ+SSZ (mg/day + g/day)

2 (0.6)

200 + 2

LEF+SSZ+HCLQ (mg/day `+ g/day + mg/day)

1 (0.3)

20 + 2 + 200

LEF+MTX+SSZ (mg/day + mg/week + g/day)

1 (0.3)

20 + 7.5 + 1.5

Biologic DMARDs

23 (7.8)

MTX+SSZ (mg/week/day)
MTX+ HCLQ (mg/week + mg/day)

Third line, n (%)		

136 (45)

Months of treatment, median (min-max)		

11.0 (4.2-28.1), (0.0-64.9)

Disease Activity Score, median (min-max)		

3.9 (2.6-4.8), (0.4-7.7)

csDMARDs Monotherapy		
Methotrexate (mg/week)

26 (20)

15 (12.5-20), (10-22.5)

Leflunomide (mg/day)

20 (16)

20 (20-20), (20-20)

Sulfasalazine (g/day)

8 (5.5)

2 (1-3)

Hydroxychloroquine

7 (5.5)

200 (200-400)

Chloroquine mg/day

1 (0.7)

250 (250-500), (250-500)

Combinations of csDMARDs		
LEF+MTX (mg/day + mg/week)

18 (14)

10+15

MTX+SSZ (mg/week + g/day)

11 (8.6)

10 (15-20)+2 (2-2)

HCLQ+MTX (mg/day + mg/week)

9 (7)

200+20

MTX+HCLQ (mg/week + mg/day)

9 (7)

15 (10-20)+200 (200-400)

LEF+SSZ (mg/week+ mg//day)

1 (0.7)

20+2

HCLQ+LEF (mg/day + mg/day)

1 (0.7)

200+20

MTX+SSZ+HCLQ (mg/week + g/day + mg/day)

1 (0.7)

10+2+200

LEF+SSZ+HCLQ (mg/day + g//day + mg/day)

1 (0.7)

20+2+200

LEF+MTX+SSZ (mg/day + mg/week + g/day)

1 (0.7)

10+15+2

MTX+LEF+SSZ+HCLQ (mg/week +mg/day+ mg/day)

1 (0.7)

10+10+200

Biologic DMARDs

21 (16.5)

Combo with MTX

39 (71)

Monotherapy

16 (29)

DMARDs: disease modifying antirheumatic drugs; scDMARD: synthetic conventional DMARD; IQR: interquartile range;
Min: minimum value; Max: maximum value; DAS: disease activity score; MTX: methotrexate; LFN: leflunomide; HCLQ:
hydroxychloroquine; SSZ: sulfasalazine; CLQ: cloroquine.

Safety
Overall, the rate of AEs identified as causing
a change in the treatment with csDMARDs
was 34.3% (95% CI 27.0-42.9). The most common AEs were liver abnormalities with an incidence rate of 12.4 cases (8.4-17.7) per 100
patient-years, 7.6 cases (4.5-12.2) per 100 patient-years of gastrointestinal symptoms, and
4.8 cases (2.4-8.5) per 100 patient-years of skin
reactions (Table 3). These AEs were the cause
of the first-line MTX discontinuation for 40% of
cases.

Discussion
This observational study of routine clinical
practice highlights the csDMARD prescription
patterns in adult RA patients in Spain. The demographic and clinical characteristics of the
sample show adult women, with 3 years of
RA, with moderate activity, comorbidities, and
poor prognostic variables (FR+ and/or ACPA+
and erosive disease). The first DMARD, a csDMARD as monotherapy in most of cases (98%),
was prescribed shortly (2.4±6 months) after
diagnostic confirmation with the addition of
corticosteroids in half of the cases. Only 2% of
patients were prescribed first-line csDMARD
combinations, which increased to 18% by the
end of the study. The first-line csDMARD therapy lasted a little more than 2 years. However,
prescription of bDMARDs as the first-line treatment was extremely low (0.9%). A rapid escalation or maximum doses of MTX as the first-line
treatment is recommended, with or without a
low dose of corticosteroid. In case the activity
persists, the treatment should be changed in
3-6 months (1, 4, 7-9, 11-14), according to the
traditional formula (18). However, the “T2T”
strategy had implementation problems due
to health systems and economic issues such
as the income level of the country and the
health care expenditure per capita. Other implementation difficulties are the patient´s access to care, mainly rheumatologist access, and
geographic area, with differences between rural and urban areas. Same importance can be
given to the rheumatologist preferences and,
of course, the patients’ with their RA characteristics and comorbidities (19).
In the United States, the prescription patterns
for patients with early RA are very different.
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Figure 2. Current treatment at the time of the SARFAME study.
bDMARD: biological disease-modifying antirheumatic drug; CQ/HCQ: chloroquine/hydroxychloroquine; LEF: leflunomide; MTX: methotrexate; SSZ: sulfasalazine; csDMARD:
conventional synthetic disease-modifying antirheumatic drug; TCZ: tocilizumab.

Table 3. Adverse events.
Adverse
event, n (%)

First change
(n=60)

Second change
(n=25)

23 (38)

8 (32)

2 (14)

12.4 (8.4-17.7)

Gastrointestinal symptoms 13 (22)

3 (12)

-

7.6 (4.5-12.2)

Skin reactions

6 (10)

4 (16)

3 (21)

4.8 (2.4-8.5)

Blood cell disorders

5 (8)

3 (12)

3 (21)

4.3 (2.0-7.8)

-

1 (4)

2 (14)

1.3 (0.3-3.8)

4 (7)

-

-

1.8 (0.5-4.6)

Infections

1 (1.7)

-

1 (7)

1.3 (0.3-3.8)

Alopecia

2 (3)

1 (4)

-

1.3 (0.3-3.8)

Neurological disorders

1 (2)

1 (4)

-

0.4 (0.01-2.4)

Abnormal liver function

Fatigue
Respiratory symptoms

Third change
Incidence rate ×
(n=14)
100 patient-years (95% CI)

Percentage calculated from the total number of patients who switched because of an AE.
CI: confidence interval; RA: rheumatoid arthritis.
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Kern et al. (20) analyzed a large sample of

<1% Janus Kinase inhibitors, 56% opioid treat-

63,101 RA patients, of which 52% received csD-

ment, and 45% never received a DMARD for 3.5

MARD, 68% as monotherapy; 20% bDMARD;

follow-up years. They assumed that this gap in

the treatment was due to the kind of insurance
coverage and health providers, as well as the
access to rheumatologist (19). The data were
confirmed by other studies in the United States
(19-22). In Canada, MTX was used as first line
of treatment in 92% of cases with early RA; of
which 42% of cases received combinations of
csDMARD. In 27% of Canadian patients, MTX
was used as oral monotherapy, 22% received
subcutaneously, and corticosteroids were added in 30%-40% of cases (23). In Europe, a great
variability in prescription patterns of DMARDs,
related to differences in health systems and
reimbursement, was observed (24). However,
≈70% of the European RA patients from United Kingdom, Germany, and Spain were treated
with csDMARD; ≈80% of them with MTX, and
15%-30% in combination with corticosteroids
(24). There were differences between the type
of csDMARDs and frequency of bDMARD treatment in the three countries. In Sweden, the frequency of use of any DMARD was 64%, and the
use of bDMARDs was 15%, with variability be-
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tween different geographic areas (25). In Italy,
this figure was 80% and 3%, respectively (26). In
Germany, it was recently observed that the frequency of prescription of a csDMARD during
the first year of the disease was a low 41%. csDMARD plus bDMARD were prescribed in 2% of
cases. bDMARD monotherapy was given in 1%
of cases, and corticosteroids were prescribed
in 55% of cases (27). The data from our study
show results similar to those of some European
countries and Canada, with high rates of MTX
use in combination with corticosteroids as the
most common first-line pattern (22-27).
As in these aforementioned countries, in our
study the persistence of the first line of treatment was greater, while the length of the
second and third lines was increasingly lower
(20, 22-27). It is interesting to note that the
treatment with csDMARDs as second- and
third-line decreased progressively. The use of
biological drugs increased in direct correlation
with the number of prior treatment lines. The
proportion of patients with bDMARDs as first
line was low. This is explained by the fact that
in the trials of early RA, the treatment with MTX
and corticosteroids is as effective as with a
bDMARD, but much more affordable. In Spain,
the drugs are financed by the National Health
System. If an RA patient needs a bDMARD, the
Andalusian Hospital Pharmacy will give the
authorization. However, this kind of regulation may interfere with the prescription. In our
study, most monotherapy treatments were
prescribed for patients with comorbidities
and/or intolerance to csDMARDs. As expected,
tocilizumab and etanercept were the preferred
bDMARDs for monotherapy.
Rapid changes in the subsequent treatment
lines were a consequence of RA activity and in
a lesser degree due to toxicity. An 87% of baseline of our RA patients had moderate-to-high
activity according DAS28, with a mean of
4.9±1.4. After 3-year follow-up, the DAS28 was
3.2±1.5. Our multivariate analysis could not
identify predictors of response, perhaps because of the great variability in the prescription
of DMARDs in Spain (17, 28), and especially in
the prescription of bDMARDs (28). Variability
is explained by the differences in the health
system within the Spanish geographic areas
and differences among the rheumatologists,
instead of variables related to the RA per se (15,
19, 21, 28). The activity data were similar in the
United Kingdom, Germany, Sweden, and Canada (23-26).
Combination therapy with two or more csDMARDs raises more questions than answers,
particularly when they are associated with
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high doses of corticosteroids (1, 29, 30). According to the EULAR and ACR guidelines,
combination therapy in first-line is not recommended (12, 13, 31). In addition, patients
prefer a safe drug taken once a day and simple
posology (10, 32). Besides, the rheumatologist
prefers effective, safe, cheap, and simple treatments (33, 34). This, together with the multiple
options of treatment available today, explains
why combination therapy is being prescribed
less frequently in clinical practice.
The toxicity of MTX is undeniable, leading to
discontinuation rates of up to 20%-30% (69, 35-37). The toxicity of MTX is greater when
used in rapid escalation, higher doses, or in
combination with azathioprine or cyclophosphamide. The rates of AE related to MTX reported in the literature are about 30% (13%-47%).
The frequency of severe AE was low or very low
(7, 8, 35-38). The most frequent toxicity manifestations related to MTX were gastrointestinal symptoms (dyspepsia, nausea, vomiting,
stomatitis, diarrhea, appetite loss) in 20%-70%
cases. These are mildly severe and dose dependent. An increase in liver tests (aspartate and/
or alanine aminotransferase) was observed in
69%-70% of cases (35-38). At least one episode
of elevated liver enzymes was observed in 20%
of cases. The elevation reached twice the upper limit in 13%, and only in 3.7% of cases MTX
was stopped due to liver toxicity (7, 8, 35-38).
Skin related AE were the third in frequency
(alopecia, hair loss, pruritus, rash, or eczema),
and were reported in 9% of cases (7, 8, 35-38).
The rate of cytopenia observed in one cell line
related to MTX was 5%, thrombopenia 4%,
and pancytopenia 0.9-1.4%. Other AEs such as
headache, depression, blurred vision, malaise,
and fatigue had a rate of 5%. In our study, the
type and frequency of AE were similar (Table
2). The mean dose of MTX used in our study
was between 15 and 25 mg/week, orally, in
most of the cases. With doses greater than 15
mg/week PO, there is no efficacy increase due
to gastrointestinal transport saturation in the
absorption of MTX. Nevertheless, the toxicity,
mainly digestive, can increase. In Spain 25 mg
of MTX as tablets costs 1.25€ and, the same
dose in a prefilled syringe costs about 35€.
This may influence the selected administration route, and also effectiveness and toxicity.
Gastrointestinal symptoms were one the most
common AEs in our study. We observed no AE
of special interest or mortality attributed to
MTX. Recently, Burmester et al. (38) reviewed
the data of MTX toxicity of the two studies with
double-blind oral MTX and adalimumab in early MTX “naïve” and in MTX failure RA. In these
two different groups of patients, the rate of AE
for MTX was 28% and 23%, respectively. Most

of the AEs were mild and the most common
were infections, nausea, and/or vomiting. A total of 14% and 4% of patients had severe AE,
and this caused the suspension of the drug in
less than 1% of the cases.
Only in the early RA trial the MTX toxicity was
higher with higher doses (38). These data are
similar to our data. The proportion of AEs also
increased with each new treatment line implemented. It indicates that a subset of patients
with high disease activity and toxicity to firstline csDMARDs is difficult to treat. Improved disease activity was observed, but more than half
of cases with high disease activity, as assessed
by the DAS28, can be attributed to those patients who took up to three treatment changes. The current T2T treatment strategy and the
latest EULAR recommendations support the
fast increase of subcutaneous or intravenous
MTX to 25-30 mg/day plus folic acid supplementation, with a low dose of corticosteroids
as the most effective first-line treatment for RA
patients with high disease activity and poor
prognostic factors (12). However, to follow-up
with this strategy, rheumatologists must closely monitor patients to promptly identify those
who, for toxicity reasons or lack of efficacy, do
not respond at all to first-line therapy. In such
cases, the rheumatologist should quickly adjust csDMARD therapy or introduce bDMARDs
to improve patient outcomes. One work from
the Ontario Best Practice Research showed,
similar to our work, that after the first line with
MTX, the more common option is to add new
csDMARDs, the addition of bDMARD being less
common. Patients with previous monotherapy
most frequently changed their monotherapy
(39). In clinical practice, one-third of patients
cannot be treated with MTX due to mixed inefficacy and toxicity (6), and other csDMARDs
such as LEF or SSZ can be used (1, 11-14). In
our study monotherapy with csDMARDs different from MTX was used as first-line treatment
in 27% of cases with or without corticosteroids,
and MTX had to be suspended due to toxicity
in 30% of the cases.
The main advantage of this study is that it assessed patient clinical practice and follow-up
with rheumatologists. Although the study
reviewed patient medical histories, an interview with each patient was also conducted
and information was verified by consulting
the electronic prescriptions. The drawbacks
include the cross-sectional nature of study
and a significant variability in prescribing
habits among rheumatologists. Besides, a major concern is that the adherence cannot be
assessed in this type of observational study.
However, the consecutive enrolment of pa-
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tients and the data collected, which reflect
prescribing patterns in clinical practice, support the obtained results.
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