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Abstract

Objectives: The aim of this study was to evaluate methotrexate (MTX) treatment administered by 
Polish rheumatologists in everyday practice.
Material and methods: The study was based on a retrospective analysis of a cohort of 1957 pa-
tients with rheumatoid arthritis (RA). It was conducted among 100 rheumatologists, each of whom 
received 20 questionnaires and completed them based on the data from their rheumatoid arthritis 
patients.
Results: Methotrexate was taken by 91% of patients, and 80% of them continued the treatment 
either as a  monotherapy (65%) or concomitantly with other disease-modifying anti-rheumatic 
drugs. In 60% of the cases, therapy was initiated within six months of diagnosis. Dose modifications 
were observed in 76% of cases and were contingent on different factors, e.g. lack of efficacy, pres-
ence of adverse events. The most prevalent adverse events were nausea and vomiting, weakness, 
and elevated liver enzyme activity. The most common initial dose of MTX was 10 or 15 mg/week.  
An increase in dose to the maximum of 25 mg/week was observed in 36% of cases, with continua-
tion for 27% of patients. Treatment interruption was noted in 21% of patients, predominantly due to 
MTX intolerance; however, in 13% of cases, it was due to patient choice.
Conclusions: Methotrexate is the most common agent used to treat rheumatoid arthritis. Dose 
modifications are often applied to maximise efficacy and reduce adverse reactions, which could 
lead to withdrawal. Methotrexate is an effective drug for treatment of RA when used according to 
current recommendations. To optimise MTX therapy, regular medical visits are required.
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Introduction

The goal of rheumatoid arthritis (RA) therapy is to 
obtain remission or low disease activity. According to the 
guidelines of all major rheumatological associations (Eu-
ropean League Against Rheumatism [EULAR], American 
College of Rheumatology [ACR]), treatment with a syn-
thetic disease-modifying antirheumatic drug (sDMARD) 
should be initiated as soon as possible after disease diag-
nosis [1–3]. Rheumatoid arthritis treatment plans should 
be based on a mutual decision between patient and rheu-

matologist. It is evident that more physicians acknowl-
edge the necessity for a  change in treatment therapy 
due to the shortened time frame between the diagnosis 
and disease-modifying antirheumatic drug (DMARD) ad-
ministration from 120 months in 1965, to 30 months in 
1975, five months in 1985, and zero to two months pres-
ently. For the past 20 years, the main sDMARD used in 
clinical practice has been methotrexate (MTX). Recom-
mendations on the administration of MTX in everyday 
practice have been published in several articles [1, 4–6]. 
Methotrexate should be rapidly escalated, usually to  
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25–30 mg/week, orally or subcutaneously administered, 
with folic acid supplementation, and the maximal MTX 
dose, if tolerated, should be sustained for about 8–12 
weeks to judge the MTX treatment response [1, 7]. 

Remission or at least low disease activity should be 
obtained within six months, and at least 50% clinical im-
provement within three months is desirable. If therapeu-
tic goals are not accomplished with the first line of treat-
ment and there are poor prognostic factors, the possibility 
of adding a biological agent to treatment should be con-
sidered. The importance of MTX therapy in the treatment 
of RA is clear, despite the introduction of new biological 
agents for RA treatment. New biological agents should be 
used together with MTX if there are no contraindications 
[1–3, 5–8]. Methotrexate is currently administered to over 
500,000 rheumatoid arthritis patients worldwide. A good 
response to treatment is obtained in 35% to 65% of pa-
tients, and in 10% to 30% of patients treatment is discon-
tinued due to adverse events. 

The aim of this study was to evaluate MTX treat-
ment administered by Polish rheumatologists in every-
day practice. 

Material and methods

The study was conducted among 100 rheumatolo-
gists from different centres across Poland, which were 
chosen to reflect the current global structure of RA treat-
ment in Poland. During sample selection a percentage 
distribution of rheumatologists in every region was 
used, which was calculated based on the data from the 
Polish Chamber of Physicians. Every physician obtained 
20 questionnaires that were supposed to be filled out 
during the next 20 visits of patients with RA. The ques-
tionnaires were filled out after each visit based on 
medical records and patient history. Besides questions 
regarding general patient information, the diagnostic 
process, and administered treatment, the questionnaire 
also included detailed questions about MTX treatment. 
These questions pertained to the start date and end 
date of treatment, evaluation of disease activity, and 
doses of the administered drug including the maximal 
dose and the dose at the beginning of treatment. The 
questionnaire requested detailed information regard-
ing any dose modifications and the reasons for them, 
adverse events, and reasons for discontinuing MTX 
administration. Ethical approval and informed consent 
(according to the Declaration of Helsinki) was obtained.

Results

Sample characteristics

A  total of 100 rheumatologists participated in the 
study by completing questionnaires regarding their RA 
patients, and a  total of 1957 questionnaires were col-
lected. Among the patients treated with MTX, 79% were 
women and the median age was 58.1 years. 

Methotrexate use

Patients who had taken MTX at any time constitut-
ed 91% of all the examined patients (1781), and in 61% 
of them MTX was the first sDMARD used. At the time 
of filling out the questionnaires, 80% of all the patients 
were still taking MTX. Of those patients still taking MTX, 
81% were taking it as monotherapy, 16.2% were taking 
it in combination therapy with another sDMARD, and 
2.8% were taking it in combination therapy with a bio-
logical agent. The mean duration of MTX administration 
among the examined patients was 51.3 months (median 
35.6 months). Patients who took MTX for less than three 
months constituted 4.4% of patients who had taken 
MTX at any time. The largest group consisted of patients 

Table I. Time of MTX initiation and duration of MTX 
therapy

Duration of MTX therapy (in months)  
(n = 1781, patients who had used MTX at any time)

Patients

0–2 4.4%

3–6 7.5%

7–12 8%

13–24 17.4%

25–60 32%

61–96 14%

97–180 11.5%

> 180 2.7%

No answer to the question 2.5%

Average in months 51.3

Median in months (min.–max.) 35.6 
(< 1–364)

Time elapsed from time of diagnosis to MTX 
treatment initiation (in months)  

(n = 1781, patients who had used MTX at any time)

0 (at the time of diagnosis) 45%

1–6 15%

7–24 10%

25–60 11% 

61–120 8%

> 120 7%

No answer to the question 4%

Average in months 29.2

Median in months (min.–max.) 0.49 
(0–571)
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taking MTX from two to five years (32%) (Table I). The 
last dose of MTX was administered orally in 82% of pa-
tients and subcutaneously in 18% of patients who had 
taken MTX at any time. 

Methotrexate was used as a first-line therapy in 75% 
of patients with the disease for up to one year. The me-
dian duration from the time of diagnosis to initiation of 
MTX therapy was not even half a month (0.49 month) 
for all patients who had taken MTX at any time (Table I). 

Treatment interruption

Methotrexate treatment was interrupted in 21% of 
all patients who had taken MTX at any time. The most 
common reasons were gastrointestinal adverse events, 
treatment contraindications, or patient choice (Table II). 
Depending on the length of MTX therapy, other reasons 
for treatment discontinuation were observed. For exam-
ple, for patients who had taken MTX for one to two years 
or 10 to 15 years, infection was the reason for treatment 
discontinuation in 17% and 20% of patients, respectively. 
The risk of permanent discontinuation of MTX treatment 
increased together with duration of treatment (in patients 
who used MTX for up to six months, it was present in less 
than 10%; in patients treated for over five years, it was 
present in 20%; and when treatment was administered 
for over eight years, it was present in one-third of the pa-
tients). Between the 7th and 12th month of MTX treatment, 
the main reason for discontinuation of treatment was 
drug intolerance (44%) or a patient choice (34%).

Methotrexate dose

During treatment, MTX dose was modified in 76% of 
patients; the dose was decreased in 24% of these cases, 
increased in 61%, and both increased and decreased in 
15%. The main reasons for dose reduction were adverse 
events and remission, whereas the main reason for dose 
increase was ineffective treatment. The adverse events 
leading to MTX dose modification were nausea and vom-
iting, malaise and general weakness, increased activity of 
liver enzymes, and hair loss (Table III). The average starting 
dose for MTX therapy was 13.4 mg/week (median 11.9 mg/
week), whereas most commonly, treatment was started 
with 10 mg/week (in 36% of patients) or 15 mg/week (in 
32% of patients). The average maximal dose obtained 
during treatment was 20.2 mg/week (median 19.3 mg/
week). The most common dosages among patients that 
were currently taking MTX were 25 mg/week (27%), 
20 mg/week (24%), and 15 mg/week (21%) (Table IV). 

Subcutaneous MTX was used in 18% of patients. The 
last administered dose in these patients was usually  
25 mg/week (46%), and the lowest dose of 15 mg/week 
was administered in only 6% of patients. 

Disease activity

At the time of MTX therapy initiation, patients were 
characterised with moderate or high disease activity. 
Most patients who were still using MTX at the time of 
the study had a  lower number of painful and swollen 
joints in comparison to the beginning of their treatment. 
A similar situation is observed in regard to ESR and CRP, 
but more than a half of the patients still had elevated 
inflammatory markers. 

Effectiveness of treatment

According to EULAR guidelines, the RA treatment 
goal should be to obtain remission or to reduce disease 

Table II. Reported reasons for MTX treatment discon-
tinuation

Reasons for MTX discontinuation (n = 374, 
patients in whom MTX use was discontinued)

Patients 
(%)

Gastrointestinal side effects 29

Contraindications to MTX use 13

Patient choice 13

Remission 10

Perioperative period 7

Infections 6.4

Leukopaenia/anaemia 5

Planned pregnancy 4

Elevated levels of aminotransferases 3

Ineffective treatment 2.6

Other 4

No answer to the question 3

Table III. Reported side effects resulting in MTX dose 
modification or discontinuation. The sum is larger than 
100% because some patients had more than one side 
effect 

Types of side effects 
(n = 303)

Patients 
(%)

Nausea/vomiting 49.6

General weakness/malaise 41.2

Elevated levels of aminotransferases 31.5

Hair loss 18.1

Anaemia/leukopaenia 3.3

Deterioration of renal function 2.9

Abdominal/stomach pain 2.9

Skin changes 1.6

Others 8.5
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activity after three to six months. Therefore, to evalu-
ate the effectiveness of RA treatment in Poland, a group 
of patients (101) who were treated from three to six 
months were selected. In more than a  half of the pa-
tients (62%) remission or reduction of disease activity 
were diagnosed based on DAS-28. Patients with a mod-
erate and high disease activity constituted 41% and 

59%, respectively, at the moment of therapy initiation 
and 26% and 12%, respectively, after three to six months 
of MTX treatment (Table V).

Discussion

The results of this study show that over 90% of the 
observed RA patients have used MTX in the past. Meth-
otrexate was the initial treatment as a  monotherapy 
chosen by most rheumatologists, which is in accordance 
with the EULAR and ACR guidelines [1, 3]. The results of 
earlier research studies indicate that in selected groups 
of patients with a very active course of disease and risk 
factors indicating a fast progression of disease, it may 
be appropriate to administer more than one sDMARD in 
combination therapy as a first-line treatment [9]. 

It is important to start treatment with a sDMARD as 
soon as possible after RA diagnosis because this pro-
vides the highest probability to achieve remission [10]. 
In 60% of patients, MTX was administered in the first 
six months after the diagnosis of RA (in 45% immedi-
ately after the diagnosis), and the median duration from 
the moment of diagnosis to administration of MTX was 
approximately half a month. It would be interesting to 
evaluate the reasons why MTX was not administered 
immediately after diagnosis. We must acknowledge 
that some patients have contraindications to the use 
of MTX, and some patients do not accept or consent to 
MTX therapy due to fear and the risk of toxic adverse 
events. Continued education of the necessity for imme-

Table IV. Methotrexate dosing

Doses of MTX 
(n = 1781, patients 
who had taken MTX 

at any time)

Starting treatment dose Maximal dose obtained during 
treatment 

Last administered dose

Patients (%) Patients (%) Patients (%)

≤ 7.5 mg/week 8 2 3

10 mg/week 36 8 13

12.5 mg/week 8 6 7

15 mg/week 31 14 21

17.5 1 1.5 2

20 11 26 24

22.5 0 1.3 0.7

25 2 36 27

27.5 0 0.4 0.3

30 0 4 1

No answer 3 0.8 1

Average dose 13.4 mg/week 20.2 mg/week 18.2 mg/week

Median 11.9 mg/week 19.3 mg/week 17.9 mg/week

Table V. Parameters evaluating disease activity before 
and after 3–6 months of MTX treatment

Measured parameter Patients taking MTX for 
3–6 months

At the 
beginning  
of therapy 
(n = 101)

After 3–6 
months  

(n = 101)

Patients (%) Patients (%)

Number of swollen joints ≥ 3 88 40 

Number of swollen joints ≤ 1 21 57

Number of painful joints ≥ 3 99 52

Number of painful joints ≤ 1 0.3 48

ESR > 15 mm/h 84 58

DAS-28:

≤ 2.6 0 45

2.61–3.2 0 17

3.21–5.1 41 26

> 5.1 59 12
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diate administration of sDMARD medications is crucial 
for rheumatologists, primary care doctors, and patients. 
Unfortunately, only 15% of patients with RA consult with 
a rheumatologist in the first 12 weeks of disease [11]. 

Presently, there is much optimism associated with 
the individualisation of treatment in patients with RA. 
For half of the surveyed patients, MTX was used as 
a first-line therapy. These were the patients with a vari-
able duration of disease. The fact that Polish rheumatol-
ogists closely follow the rheumatological guidelines and 
have significant knowledge on this topic is confirmed by 
the obtained data, showing that in patients with RA du-
ration of up to one year, 75% of them were given MTX as 
the main method of treatment. Current data on optimal 
methotrexate therapy are more optimistic than those 
analysed in previous years [12]. 

Similarly, Scandinavian rheumatologists treat early- 
onset RA with MTX in 77% of patients, sulfasalazine in 
19%, leflunomide in 2%, and combination therapy in 2% 
[13]. Anderson et al. [14] conducted a meta-analysis of 
14 clinical studies (1435 patients), which indicated that 
the most important factor influencing MTX treatment 
response is the duration of the disease; in patients with 
a long RA duration MTX was less effective. If MTX was 
administered during the first year of the disease the 
success rate was 53%, and when RA lasted longer than 
10 years the effectiveness dropped to 35% [14, 15]. 

The results of an analysis based on 101 patients 
in whom treatment was administered for three to six 
months show that the treatment decisions made by Pol-
ish rheumatologists are reasonable and in accordance 
with well-defined guidelines. In response to active MTX 
treatment, more than half of the patients (62%) ob-
tained remission or reduction of disease activity, which 
was evaluated based on DAS28. We realise that it is not 
possible to reach therapeutic goals in all the patients. 
Two-fifths of the patients did not achieve the desired 
therapeutic goal. This indicates the need for constant 
therapy modification and better physician-patient coop-
eration. 

It is important to identify and understand factors 
leading to MTX treatment interruption. The most com-
mon (60%) reasons reported for treatment interruption 
in this study included adverse events, contraindications 
to MTX therapy, and planning a pregnancy. In the current 
study, the most common adverse events of MTX treat-
ment were gastroenterological symptoms, nausea, dys-
peptic symptoms, and abdominal pain. The profile and 
frequency of adverse events reported in the study ques-
tionnaire are in accordance with those described in the 
literature [16–19]. While these common adverse events 
can be associated with the administration of MTX, it is 
always important to take a thorough patient history to 

verify if they are not caused by other reasons such as 
administration of NSAIDs, dietary changes, or stress. If 
the observed adverse events are associated with oral 
MTX therapy, then subcutaneous MTX therapy should 
be attempted. It is also important to recognise the rare, 
but more dangerous complications of MTX treatment 
such as significant increase of aminotransferases, in-
fections, and leukopaenia. In the observed group, infec-
tions were diagnosed more commonly at the beginning 
of treatment or in patients with long-standing RA. These 
adverse events may be associated with a frequent one-
time administration of glucocorticosteroids, and an old-
er age in patients with long-standing RA. In most cases, 
there is no need for MTX dose modification when upper 
respiratory infections occur. But in cases of pneumonia, 
most authors recommend a temporary discontinuation 
of MTX [20]. Pneumavax vaccination should be admin-
istered in all RA patients, especially in older men with 
a history of lung disease [21]. 

Two of the most commonly reported adverse events 
were general weakness and malaise. The feeling of 
tiredness and general weakness can be caused by a dis-
continuation of MTX in up to 20% of patients who have 
stopped therapy [17]. Sometimes it is enough to divide 
the dose into two or three parts and administer it every 
12 hours, to lower the MTX dose, or to administer MTX 
on a day off from work. Interestingly, drug intolerance 
was reported as the reason for treatment discontinua-
tion in 31% of the women but in only 18% of the men. 
However, significantly more men discontinued treat-
ment without previous agreement from the doctor than 
women (27% and 10%, respectively). 

In current practice, significant emphasis is placed 
on the treatment decision-making process by the phy-
sician and patient together. Physicians should ensure 
that patients understand that MTX treatment has been 
shown to be associated with a 70% decrease in mortali-
ty among patients with RA and a lower mortality due to 
cardiovascular causes [22, 23]. After obtaining a remis-
sion, when glucocorticoids are no longer administered, 
a gradual lowering of the MTX dose can be considered, 
elongating the period between administered doses. 
However, MTX should not be discontinued abruptly. 

Particular attention should be paid to patients be-
tween the 6th and 12th month of treatment. During that 
time, most patients discontinued MTX treatment be-
cause of drug intolerance (44%) or without previous 
agreement from their physician (34%). A problem that 
occurs after reaching the therapeutic goal is that it often 
discourages patients from continuing MTX treatment. In 
these cases, the physician’s role in therapy modification 
is crucial to prevent abrupt treatment discontinuation 
by the patient. Additionally, based on previous observa-
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tions, there is no need for MTX discontinuation during 
the perioperative period. In the observed group, treat-
ment was discontinued in 7% of cases. 

Based on the data from the study survey, we ob-
served favourable trends regarding the administration 
of appropriate MTX doses in patients with RA. Sev-
enty-five per cent of rheumatologists recommended 
a starting dose between 10 mg and 15 mg once a week, 
which is the suggested dosing of most recommenda-
tions [1–3]. On average, it is recommended that the MTX 
dose be rapidly increased, usually to 25–30 mg/week, if 
therapeutic goals are not achieved and if there are no 
adverse events associated with MTX [1]. Approximate-
ly three-fourths of patients evaluated at their last visit 
had been given an MTX dose between 15 mg and 30 mg. 
It should be emphasised that by taking a chronic MTX 
dose of 30 mg every week, the monthly dose is 120 mg, 
and the yearly dose is 1440 mg. This is why laborato-
ry tests (CBC, AST, ALT) must be routinely administered 
during therapy to identify possible adverse events. The 
correlation between the degree of liver fibrosis and the 
cumulative MTX dose together with the possibility of as-
sessing the advancement of these changes in elastogra-
phy are still debatable [24, 25]. The sensitivity of elastog-
raphy in the early stages of fibrosis is 56% to 67% and 
specificity is 89% to 91%. 

The approach of French rheumatologists seems to 
be appropriate; they observed the need to adjust MTX 
dose according to patient weight [2]. According to them, 
the appropriate MTX dose is 0.3 mg/kg/week. These 
recommendations, however, were not included in the 
latest EULAR recommendations [1]. In order to individu-
alise patient therapy for best results, we should consider 
whether to administer a maximal dose of MTX, change 
the route of administration to subcutaneous, or add oth-
er sDMARD or biological agents.

Subcutaneous MTX was administered in almost 
one-fifth of the patients, indicating awareness among 
the survey physicians of this therapy option. The last 
administered doses of subcutaneous MTX were usual-
ly high (in 46% of patients it was 25 mg/week) which 
could indicate that the reason for changing the route 
of administration was due to ineffectiveness. The aver-
age dose was also higher for subcutaneous MTX than 
for oral (21 mg and 17 mg/week, respectively). Changing 
to subcutaneous administration should be considered 
when oral treatment is ineffective, when there is a fail-
ure to comply with recommendations, when there are 
gastrointestinal adverse events, or before the biological 
treatment [5, 26–29]. It should be emphasised that pa-
tients positively evaluated the possibility of self-admin-
istered injections of subcutaneous MTX. 

Besides the administered dose, it is important to 
constantly adjust therapy to current disease activity and 
potential adverse events. Considering the data from the 
survey, it seems that most Polish physicians are aware 
of this. The MTX dose was modified in more than three-
fourths of patients. The necessity for frequent follow-up 
visits should be emphasised, especially in the beginning 
of therapy. 

When administered in accordance with current rec-
ommendations MTX is a safe drug, and its use is appro-
priate considering its effectiveness and adverse events 
[1, 3, 6]. Some studies have confirmed MTX therapy du-
ration of over five years in 74% of patients, and at least 
12 years in more than 50% of patients [30]. It is pleasing 
to see that more physicians and patients see the advan-
tages of MTX use. The demonstrated advantages of MTX 
include:
•	 a  higher percentage of patients continue long-term 

therapy with MTX when compared to other sDMARDs,
•	 MTX has a relatively short time from initiation of ther-

apy to onset of therapeutic effects,
•	 MTX has a relatively low cost,
•	 MTX can be used in both monotherapy and combina-

tion therapy, 
•	 increases the effectiveness of biological drugs,
•	 MTX has the best ratio of effectiveness/toxicity 

among all sDMARDs [4, 6, 7, 19].

Conclusions

1.	 Methotrexate is an effective drug for treatment of RA 
when used according to current recommendations.

2.	 Dose modifications of MTX are often applied to max-
imise efficacy and reduce adverse reactions, which 
could lead to withdrawal. 

3.	 To optimise MTX therapy, regular medical visits are 
required.

The authors declare no conflict of interest. 
This study received financial support from Roche.
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