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Methotrexate therapy in rheumatoid arthritis. A two year
prospective follow-up
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SUMMARY One hundred and thirty seven rheumatoid arthritis (RA) patients refractory to
D-penicillamine and some of them (15%) refractory to other slow active drugs were treated with
oral methotrexate (MTX) (10-15mg weekly). After 12-24 months of treatment, 94 and 74 patients
respectively showed a significant improvement as judged by duration of morning stiffness
(p=<0.0001), grip strength (p<0.0001), degree of joint swelling (p=<0.01) and tenderness
(p<0.0001) compared to pre-treatment values. This clinical improvement was also associated with
a decrease of erythrocyte sedimentation rate (p<0.0001), decrease of C-reactive protein
(p<0.0001) and with improvement of anaemia (p<0.05). No changes were seen in rheumatoid
factor titres. Seventy-four of the patients were followed for up to 24 months. Thirty-one of them
(23%) had complete remission and 43 (31%) had an excellent response. Adverse drug reaction
during MTX therapy included : elevated liver enzymes in 34 patients, mucosal ulcers in 21, nausea
and vomiting in 8, diarrhoea in 4, leukopenia in 2, interstitial pneumonitis in one, intestinal bleed-
ing in one and finally septic arthritis in another patient. The majority of these side effects were
resolved without sequelae. However, 15 patients (11%) with adverse drug reactions had to dis-
continue the treatment. Forty-one of our patients who received a cumulative mean dose of MTX
of 1550.5 £235.5 mg underwent a percutaneous liver biopsy. Ten patients had normal tissue, 12
had minimal changes, 13 nonspecific changes and 6 patients had mild fibrosis. We conclude that
MTX therapy in refractory RA patients appears to be effective, but requires close monitoring for
toxicity. Hepatotoxicity with fibrosis and cirrhosis due to long term MTX therapy may be relatively
uncommon in RA patients.
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INTRODUCTION

Methotrexate (MTX), a folic acid antago-
nist, has been used for the treatment of non-
neoplastic diseases such as: psoriasis, psori-
atic arthritis, polymyositis and Reiter’s dis-
ease for many years (1-5).
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In 1951, Gubner reported that MTX can
suppress rheumatoid synovitis (6). Many
studies in recent years have reported its ef-
ficacy in the treatment of refractory rheuma-
toid arthritis (RA) patients (7-21). Although
the effectiveness of MTX has been observed
in all short-term studies (7-15) its therapeutic
benefit in long-term studies, however, has
been less well appreciated (16-21). In addi-
tion, the long-term hepatic effects of MTX in
RA patients are controversial (16, 22-23).

In this study, we evaluated prospectively
the efficacy and the safety of MTX in 137 RA
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patients, the majority of whom were treated
for more than 24 months.

MATERIAL AND METHODS

This study included 137 patients who were
seen at the Department of Internal Medicine
of the Ioannina Medical School and prospec-
tively followed in order to determine the ef-
ficacy and safety of MTX in RA. All our pa-
tients included in this study fulfilled the
American Rheumatism Association (ARA)
criteria for RA (24). Before entering this
study, all patients had received D-penicil-
lamine. Twenty-one had received hydroxy-
chloroquine, 24 had received gold salts and
2 had also received azathioprine. Methotrex-
ate therapy was instituted at a dose of 10 to
15 mg once weekly per os, usually in two dos-
es (0.2 mg/kg/body weight). In addition, all
our patients were also taking nonsteroid anti-
inflammatory drugs (usually diclophenac or
naproxen), while none had received cortico-
steroid therapy.

Clinical and laboratory disease variables
were determined by the same investigator
(AAD or DP) before treatment, then month-
ly for 6 months and every 2 months thereaf-
ter. All patients were assessed for disease ac-
tivity by determinating the number of tender
and swollen joints, by the score of tender and
swollen joints (mild= 1+, moderate= 2+,
severe = 3+), duration of morning stiffness
and mean grip strength. The following labo-
ratory values were obtained in each patient:
complete blood count, differential and plate-
let count. Serum levels of glutamyc oxalace-
tic, glutamyc pyruvic transaminase, alkaline
phosphatase and gamma glutamyl trans-
ferase were also performed. Albumin, total
bilirubin, total protein, creatinine, glucose
and urinalysis were also obtained at each
visit. In addition, C-reactive protein (CRP)
(single radial immunodiffusion), titres of
rheumatoid factor (RF) (latex fixation test)
and erythrocyte sedimentation rate (ESR)
(Westergren method) were also obtained at
each clinical assessment. A decrease of leu-
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kocytes (WBC <4.000/mm”) and an increase
of transaminase levels up to three times nor-
mal values were considered abnormal. For
the definition of clinical remission we used
the preliminary criteria of Pinals et al (25).

Patients with a history of alcohol consump-
tion, with liver or kidney abnormalities, blood
dyscrasias, diabetes mellitus and obesity were
excluded from the study. None of the above
patients was taking salicilates, colchicine or
other drugs known to interfere with MTX
(26). Finally, for monitoring liver toxicity in
patients who received more than 1gr of MTX
(27) all gave their informed consent for liver
biopsy.

For statistical analysis, we used chi-square
analysis and Student-t-test when indicated.

RESULTS

Of the 137 patients, 34 were male and 103
female, with mean age 56.05*12.67 years
and disease duration 8.76+5.5 years. One
hundred and three patients had positive RF
test (>>1/40) at the time of entry. All patients
were at the time of entry in functional class
II-1IT according to Steinbrocker’s classifica-
tion (28). Extra-articular manifestations were
presentin 14 patients, i.e. subcutaneous nodu-
les in 5, pleurisy in one, pericarditis in one;
7 had secondary Sjogren’s syndrome (29).

After 12 months of treatment, 94 patients
(69%) were on MTX and after 24 months 74
patients (54%) were still on MTX. All these
patients showed a significant clinical im-
provement as judged by duration of morning
stiffness  (p<0.0001), grip  strength
(p<0.0001), degree of joint swelling (p<0.01)
and tenderness (p<0.0001), compared to
pretreatment values (Table I). This improve-
ment was also associated with a decrease of
ESR (p<0.0001), decrease of CRP
(p<0.0001) and with improvement of
anaemia (p<0.05) (Table II). No changes
were observed in RF titres and also no chang-
es were noted regarding the extraarticular
manifestations during the follow-up. Patients
with extraarticular manifestations stopped
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taking MTX because of exacerbation after a
follow-up period of 12 months (see below).
Seventy-four of our patients were followed
up to 24 months. Thirty-one of them (23%)
had complete clinical remission.

Adverse drug reactions during MTX ther-
apy included: increased liver enzymes in 34
(25%), mucosal ulcers in 21 (15%), nausea
and vomiting in 8 (6%). Four patients devel-
oped diarrhoea, two maculopapular rash and
two others leukopenia. Finally, one patient
developed interstitial pneumonitis, one intes-
tinal bleeding and another septic arthritis
(Table IIT). In patients with increased liver
enzymes the dose of MTX decreased from
15mg to 7.5 mg for two weeks. After that, in
28 patients the liver enzymes were normal-
ized and they continued to take 10 mg of
MTX weekly without any side effect. The ma-
jority of side effects in our patients were re-
solved without sequelae. However, 15 pa-
tients (11%) with adverse drug reactions had
to stop the treatment (Table IV). Six patients
continued to have elevated liver enzymes af-
ter a decrease of the MTX dose. After that,
MTX was discontinued for two weeks with
normalization of liver enzymes. These six pa-
tients, however, refused to undergo a percu-
taneous liver biopsy and they were withdrawn
from the study. One of these six patients also
had oral ulcers. Two patients with nausea and
vomiting and two with mucosal ulcers, as well
as two with leukopenia, one with interstitial
pneumonitis, one with intestinal bleeding

A.A. Drosos, D. Psychos, A.P. Andonopoulos et al.

Table II1:  Side effects of RA patients treated with MTX

Adverse drug reac- Number of Percentage

tions patients

Increased liver 34 25
enzymes

Mucosal ulcers 21 15

Nausea vomiting 8 6

Diarrhoea 4 3

Rash 2 1.5

Leukopenia 2 1.5

Interstitial 1 0.75
pneumonitis

Intestinal bleeding 1 0.75

Septic arthritis 1 0.75

Table 1V:  Patients withdrawn from the study

because of side effects

Adverse drug Number of Occurrence

reaction patients (months)

Elevated liver 6 1-18
enzymes

Nausea, vomiting 3 1-8

Mucosal ulcers 2 1-6

Leukopenia 2 2-12

Interstitial 1 1
pneumonitis

Intestinal bleeding 1 6

Septic arthritis 1 6

and finally, one with septic arthritis were also
withdrawn from the study because of side-
effects (Table IV).

In Table V the number of patients and the
reason for which they were withdrawn from
the study are shown. Fifteen patients were

Table V:  Patients withdrawn from the study

Reasons for Duration of treatment (months)

withdrawal 0 3 6 12 24 TN %
Side effects 4 5 4 2 15 11
Lack of response 2 3 5 36
Exacerbation 2 2 13 6 23 16.8
Lost to follow-up 2 3 3 2 10 7.3
Personal reasons* 6 6 44
Other reasons** 4 4 3
Total number 10 13 20 20 63 46

TN: Total number of patients; *Patients in complete remission who refused to undergo liver biopsy;
**Patients in complete remission. One developed diabetes mellitus, two started drinking and another began to

gain weight.
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Fig. I: Liver histology. Minimal changes: anisonucleosis, nuclear vacuolation and fatty changes (hematoxylin

and eosin X 40).

dropped out because of side effects (11%), 5
because of lack of response to treatment
(3.4%); 23 (16.8%) had synovitis flare-up
during follow-up. Most of these patients had
extraarticular manifestations. Ten patients
were lost during follow-up (7.3%). In addi-
tion, six patients in complete clinical remis-
sion refused to undergo a percutaneous liver
biopsy after a total cumulative dose of
1440+ 50 mg of MTX and were withdrawn
from the study. Finally, 4 more patients in
complete clinical remission were also with-
drawn from the study because two started
drinking, one developed diabetes mellitus
and another began to gain weight. The total
number of patients who were withdrawn from
the study was 63 (46%) and the remaining
(54%) are still on MTX.

To monitor liver toxicity, 41 patients under-
went a percutaneous liver biopsy after a total
cummulative dose of 1550.5+235.5 mg of
MTX. We found normal tissue in 24%, min-
imal changes in 29% (Fig. 1), no specific

changes in 32% (Fig. 2) and mild fibrosis in
15% (Fig. 3) (Table VI). In the patients who
underwent liver biopsy, no correlation was
found between histologic findings and in-
creased liver enzymes during MTX therapy.

DISCUSSION

Many patients with RA require additional
therapy after lack of response or toxic reac-

Table VI:  Histological findings of the liver in 41 RA pa-
tients treated with MTX
Liver findings Number of Percentage
patients
Normal tissue 10 24%
Minimal changes* 12 29%
Non-specific changes** 13 32%
Mild fibrosis*** 6 15%

*Anisonucleosis, nuclear vacuolation and fatty chang-
es; **Portal round cell infiltrates, focal hepatocellu-
lar necrosis and fatty changes; ***Portal round cell
infiltrates, mild portal fibrosis with or without short
fibrotic septa extending into the lobule
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Fig. 2: Liver histology. Non-specific changes: portal round cell infiltrates, focal
hepatocellular necrosis and fatty changes (hematoxylin and eosin X 40).

tions to slow acting anti-rheumatic drugs,
such as gold salts, D-penicillamine or hydroxy-
chloroquine. A variety of cytotoxic drugs has
been extensively used including azathioprine,
cyclophosphamide and methotrexate. Aza-
thioprine has been compared favourably to
placebo in controlled trials of RA-treated pa-
tients (30-32). The data suggest that it is as
effective as gold or D-penicillamine (30,31).
However, the use of azathioprine for long-
term studies has been associated with serious
side effects including malignancy (32-34).
Cyclophosphamide has been used to treat
RA for over a decade and has been found to
have a significant effect in RA patients (35-
37). Toxic effects of cyclophosphamide is the
major problem. The most prominent side ef-
fects are sterility, hemorrhagic cystitis, blad-
der squamous cell carcinoma and other lym-
phoreticular malignancies (38-40).

In an effort to exploit a less toxic but still
effective agent, many investigators have sug-

gested the potential value of MTX in the
treatment of active RA refractory to slow-
acting drugs. Many published studies indicate
that MTX is effective in the short-term ther-
apy of patients with refractory RA (7-15). Its
therapeutic effect in long-term studies, how-
ever, has been less well appreciated (16-21).
In addition, the long-term toxic effect of
MTX in RA patients is controversial (16, 22-
23).

The results of this study demonstrated that
MTX is effective in the management of RA
that is unresponsive to traditional therapy.
We demonstrated that 54% of our patients
continued receiving clinical benefit from
MTX for at least two years after the begin-
ning of therapy. Furthermore, as we have
shown, 23% of our patients had true clinical
remission. All these patients showed a signif-
icant clinical improvement as judged by du-
ration of morning stiffness, grip strength, de-
gree and score of swollen joints and tender-



ness, compared to pre-treatment values. In
addition, this clinical improvement was asso-
ciated with a decrease of ESR and CRP and
improvement of anaemia. Results in this
study are in accordance with other controlled
and uncontrolled studies (16-21).
Hepatotoxicity is considered to be the most
serious effect limiting the long-term use of
low dose MTX (41). Hepatic fibrosis or cir-
rhosis have been reported in psoriatic pa-
tients receiving prolonged MTX therapy
(42,43). Serious hepatotoxicity and other se-
vere toxic effects using MTX have been also
described in RA treated patients (23, 44,45).
Clinical side effects in this group of patients
were common but usually mild. No serious
toxicity was seen and all side effects were re-
solved without sequelae after discontinuation
of therapy. However, 15 of our patients
(11%) had to stop the treatment because of
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Fig. 3: Liver histology. Portal round cell infiltrates, mild portal fibrosis with short
fibrotic septa extending into the lobule (hematoxylin and eosin X 40).

various side effects (Table IV). In our study,
nonserious hepatotoxicity was found in the 41
patients who underwent a percutaneous liver
biopsy after a cumulative dose of
1550.5 £235.5 mg of MTX. The lack of seri-
ous hepatotoxicity in our patients is in agree-
ment with other previous studies (16,22,46)
and in contrast with the experience in psori-
asis (42,43) and RA patients (23). These dis-
crepancies may be due to the use of high dos-
es of MTX in psoriatic patients which is con-
sidered more toxic (47) and the allowance of
alcohol consumption in some patients of
Kremer’s study (23), which is another risk
factor for fibrosis and cirrhosis (42-43).
Our findings suggest that MTX therapy in
refractory RA patients appears to be effec-
tive ; however, it requires close monitoring
for toxicity. Hepatotoxicity with fibrosis and
cirrhosis due to long term MTX therapy may
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be relatively uncommon in RA patients. We
are continuing to follow up our patients and
will repeat liver biopsies every two years to

S€C

if these patients develop severe hepato-

toxicity.
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