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ABSTRACT
Methotrexate (MTX) has been the an-
chor treatment in rheumatoid arthritis 
(RA) over the last 15 years, and is used 
in combination with biologic agents to 
enhance efficacy over the last decade or 
so. The safety profile of MTX has been 
studied over 25 years with very few 
clinically important adverse events in 
the weekly low-doses used for RA treat-
ment. The importance of MTX in ear-
lier and more aggressive management 
of RA patients cannot be overstated. 
MTX courses show some of the long-
est continuation rates reported in clini-
cal medicine, due to both effectiveness 
and safety. The safety profile of MTX 
indicates that it is among the safest of 
any mediation used for the treatment of 
any arthritis. Better information on the 
effectiveness and safety of weekly-low 
dose MTX should be communicated to 
all health professionals involved in the 
management of RA patients. 

Introduction
Methotrexate (MTX) has been one of 
the most studied disease modifying 
antirheumatic drugs (DMARD), for 
efficacy, effectiveness, and safety, in 
both short-term randomised clinical 
trials (RCT) and long-term clinical ob-
servational studies.

MTX monitoring guidelines
Initially, MTX was reserved for patients 
who had long disease duration and had 
tried and failed multiple other medica-
tions. With recognition that early and 
aggressive treatment with MTX had 
led to improved outcomes, MTX use 
expanded to earlier use in the course 
of RA. Guidelines were developed for 
the monitoring of adverse events with 
MTX, particularly liver function ab-
normalities. 
The 1994 American College of Rheu-
matology (ACR) guidelines (1) recom-
mended laboratory monitoring every 

4–8 weeks, based primarily on data 
from patients who had participated in 
clinical trials. In patients with sustained 
elevation of liver function tests, a liver 
biopsy was recommended, in part echo-
ing the common practice of liver biop-
sies in psoriasis and psoriatic arthritis 
patients using MTX. However, the safe-
ty profile of MTX in patients with pso-
riasis and psoriatic arthritis historically 
has differed from the safety profile in 
patients with RA. Subsequent monitor-
ing guidelines for other DMARDs have 
been for the most part derived from 
MTX monitoring guidelines. 
A review of the 1994 MTX monitor-
ing guidelines (2) suggested that the 
patients analysed to derive the recom-
mendations may differ considerably 
from contemporary patients in whom 
MTX is widely accepted as the stand-
ard first line treatment for RA. Most 
patients have shorter disease duration 
when MTX is initiated at this time 
compared to previous decades. In ad-
dition, there are possibly some meth-
odological problems with the way data 
were collected on patients included 
in the ACR guidelines, where about a 
third of the patients were counted more 
than once, as they were reported, and 
counted multiple times for each time a 
manuscript from the same cohort was 
published. This may make the results 
less applicable to everyday- and espe-
cially current-MTX using RA patients. 
A survey of practicing rheumatologists 
in the US in 2003 suggested that ACR 
guidelines to monitor MTX-taking pa-
tients every 4–8 weeks were in need of 
revision (4) The rheumatologists were 
queried about their practices of moni-
toring MTX, etanercept, adalimumab 
and infliximab use, along with the now 
rarely used anakinra, at treatment initi-
ation and follow up. Most respondents 
reported that they followed ACR rec-
ommended screening tests at baseline; 
59% responded that they would favour 
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guidelines with less frequent testing, 
since fewer than 5% of their MTX-
treated patients had any laboratory 
test abnormalities which altered treat-
ment. Most were not aware of specific 
monitoring recommendations for TNF 
inhibitors and used the MTX recom-
mendation also in those instances. 
The new ACR recommendation for 
the treatment of RA (3) for laboratory 
monitoring every 8–12 weeks is ac-
ceptable in patients taking stable doses 
of MTX. This recommendation is more 
consistent with current practice in real 
world everyday care of RA patients. 

Long-term safety data 
for MTX
A review of the experience at the Hos-
pital for Special Surgery (5) in RA pa-
tients followed over 14 years, indicated 
that only 94 of 2,791 liver function tests 
(3.4%) in 182 RA patients who had ever 
been treated with MTX were abnormal 
(any value above the normal level). 
One hundred fifty-two patients (83.5%) 
with 2,007 evaluations had no abnor-
mal results, compared with 30 patients 
(16.5%) who had at least one abnormal 
liver function result in 784 tests. Twen-
ty-two of the 30 patients with at least 
one abnormality (73.3%) nonetheless 
continued treatment, without biopsy or 
other further evaluation or change in 
therapy, and subsequent liver function 
assessments were within normal limits. 
Only 3 patients had leucopenia, low-
est 2,300, and MTX was discontinued 
in only one case. Twenty-two patients 
had mild hypoalbuminemia, which led 
to no change in the MTX dose. 
The most common reason for discon-
tinuation was inadequate response, and 
not adverse events. Only 4 patients dis-
continued MTX secondary to a labo-
ratory abnormality, including 2 due 
to elevated liver function tests. More 
than 70% of patients continued MTX 
treatment over a mean duration of 38 
months with a mean dose of 13mg. 
These data were interpreted to suggest 
that a MTX related liver function ab-
normality was rare and even rarer as a 
reason for discontinuation.
A review of 362 RA patients seen at an 
outpatient clinic at the Rheumatology 
Department of Vienna General Hospital 

indicated that liver enzyme abnormali-
ties in patients taking methotrexate vir-
tually always occurred within the first 
4 months of therapy (6). These eleva-
tions did not lead to changes in therapy, 
and liver biopsy was not performed in 
any of the patients. The vast majority 
of laboratory abnormalities were fully 
reversible, and no costly complications 
were seen. 
The data led to a suggestion that moni-
toring should be more frequent (every 
2–4 weeks) over the first 4 months and 
then performed every 4–6 months, 
which was validated in another cohort 
of RA patients from another hospital in 
Vienna. It was calculated that a mean 
of 48–78% of costs could be saved by 
implementing the proposal for less fre-
quent monitoring (7). 
In another study, 248 RA patients who 
had been treated with MTX over 13 
years in Nashville, TN were reviewed 
(8). In this cohort with over 1000 pa-
tient years of follow up, the probabil-
ity of continuing MTX at 5 years was 
79%. Severe laboratory abnormalities 
occurred in 2.9/100 patient years, and 
for AST over 80U/l this was 0.9, 1.1 for 
albumin <30g/l, 0.7 for white blood cell 
(WBC) count <3.0 and 0.3 for platelet 
counts <100x109/l. None of these labo-
ratory abnormalities progressed to clini-
cal disease or further worsening, and no 
liver biopsies were performed. Perma-
nent discontinuations of MTX occurred 
in 46 (19%) of patients, about one-half 
due to adverse events and a third due 
to inefficacy. Only two patients stopped 
their MTX due to laboratory abnormali-
ties, both of which were low WBC val-
ues, likely due to other causes. These 
patients were told by their rheumatolo-
gist that up to two drinks a day was pos-
sible, and that they need not to abstain 
from alcohol. MTX continuation rates 
were considerably higher than reported 
for TNF inhibitors in clinical care, in 
which continuation rates at 2 years for 
anti-TNF agents were about 50% (9) 
and 60% (10). In conclusion MTX was 
very well tolerated with minimal clini-
cally significant adverse events and was 
suggested to be possibly among the saf-
est treatments for rheumatoid arthritis. 
A systemic literature search of the 
long-term safety of MTX monotherapy 

in RA included 88 studies of MTX over 
12 years of treatment (11). Discontinua-
tion rates for MTX due to toxicity were 
less than that reported for sulfasalazine, 
gold and penicillamine. Long-term use 
did not appear to be a risk factor for 
serious infections, and also provided a 
survival benefit by reducing cardiovas-
cular risk. The prevalence of elevated 
liver enzymes (more than twice the up-
per limit of normal) was seen in 13% 
of patients, but only 3.7% stopped 
MTX due to these abnormalities. The 
data suggested little risk for developing 
liver fibrosis or cirrhosis. There were 
insufficient data to make a firm conclu-
sion about risk of lymphoma and other 
malignancies, although there was no 
strong evidence of increased risk. 
Another systematic review and metaa-
nalysis examining MTX monotherapy 
versus MTX combination therapy with 
non-biologic DMARDs in RA showed 
similar results (12). Nineteen trials with 
2025 patients were studied. MTX alone 
showed no increased toxicity risk when 
compared to MTX and DMARD com-
binations, except in the case of lefluno-
mide combination, in which more liver 
and gastrointestinal toxicity was noted. 
RCT of biologic agents since the mid 
1990s have also added to our knowl-
edge about MTX use as is discussed 
elsewhere in this supplement. Most of 
these are short-term trials lasting fewer 
than 12 months, with open label exten-
sions of the biologic agents continuing 
up to 5 years. In the short-term results 
of these trials there are no new safety 
signals in MTX-treated patients, as 
would be expected in a selected group 
of patients who do not have any other 
chronic diseases and are limited in the 
other mediations they can take during 
the trial. 
It has been suggested that this safety 
and efficacy profile can facilitate the use 
of MTX as an n-of-1 trial (13). Patients 
suspected of having RA may be started 
on low dose prednisone and MTX, for 
a trial period of 3–6 months, in place 
of anti-CCP, MRI or ultrasound test-
ing. The rationale for this n-of-1 trial 
is based on evidence about the safety 
and efficacy of MTX, which equals a 
biologic agent when used alone; a com-
bination of a biologic agent and MTX 
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has greater efficacy than either does 
alone. By starting this therapy early, a 
patient can be identified as a MTX re-
sponder or non-responder, with a need 
for more aggressive therapy at the ear-
liest time in disease course. If a patient 
is responding at the end of the trial pe-
riod, he/she can continue the treatment 
or a trial of stopping MTX can be tried. 
If the patient flares, he/she can reinstate 
MTX and no time has been wasted 
and the patient has been taking MTX 
since first day. If there is inadequate re-
sponse, then there is good reason to add 
a biologic agent. 
The new RA diagnostic criteria are 
more and more based on “likelihood” 
of having RA, rather than on a defini-
tive statement, which may mean there 
is no need to wait for a definite diagno-
sis of RA before starting a disease mod-
ifying treatment. This may lead to the 
treatment of some patients with fibro-
myalgia and self-limited post infectious 
arthritis with MTX for a limited time, 
but given the safety record of MTX this 
would lead to very few clinically sig-
nificant problems. 

Conclusion
As methotrexate prescribing patterns 
have changed from initially being re-
served for patients who had “climbed 
the RA treatment pyramid” to earlier in 
the disease course, the toxicity profile 
has improved. Patients are relatively 
healthier early in their disease and ap-
pear to be less vulnerable to adverse 

events (14). In multiple cohorts, meth-
otrexate appears to have very few clini-
cally significant side effects, possibly 
due in part to the routine use of folic 
acid supplementation. Both rheuma-
tologists and primary care physicians 
should explain to patients and other 
doctors involved in the patient’s care 
the safety of weekly, low dose MTX, 
and expand the use of this beneficial 
treatment as early as possible in RA 
management.
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