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Abstract

A retrospective review of 50 oriental patients with rheumatoid arthritis treated with weekly oral methotrexate showed adverse events
in 15 (30%) patients with 19 occurrences (38%) of leucopaenia  (4Yo), pancytopaenia (29Go), gastrointestinal symptoms (18V’),  hepatic
transaminase elevation (6%), rash (2%) and infections (6%). The median duration of treatment with methotrexate was 11 months (range
1 to 105 months). Pancytopaenia occurred in 1 patient with renalfailure.  All adverse events resolved with cessation of therapy and on several
occasions, despite continued therapy. Methotrexate was discontinuedpermanently  in 2 and temporarily in 7patients as a result of adverse
events. No recurrence of adverse events was noted on restarting methotrexate therapy in patients with non life-threatening adverse events.
No increase in adverse events was noted in llpatients  treated with a combination of methotrexate and anti-malarial therapy. We conclude
that methotrexate was well tolerated by the Oriental patients with rheumatoid arthritis in our study and could be safely restarted in those
patients with non life-threatening adverse events.
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Introduction

Low dose oral pulse methotrexate therapy has gained
increasing acceptance as the disease modifying anti-
rheumatic drug of choice in the treatment of rheuma-
toid arthritis’ because of an efficacy similar to intramus-
cular gold,2  a favourable adverse event profile3  and the
convenience of once weekly dosing. Patients are more
likely to continue therapy with oral methotrexate than
with other disease modifying anti-rheumatic drugs.4
The increasing use of methotrexate has come at a time
when disease modifying anti-rheumatic drugs have
been introduced earlier in the course of rheumatoid
arthritis to preserve function5 and possibly reduce mor-
bidity. Though methotrexate is generally well tolerated
by patients, significant toxicity exists and is more often
the reason for discontinuing methotrexate than a lack of
efficacy.6  Pancytopaenia,7  pneumonitis8  and hepatic fi-
brosis9  may occur, and fatalities due to cytopaenias7  and
opportunistic infectionslo have been reported. The
majority of trials assessing the safety of methotrexate in
rheumatoid arthritis have been in Caucasian populations.
This study aimed to assess the safety and adverse event

profile of methotrexate in an Oriental population with
rheumatoid arthritis. The methotrexate-related adverse
events in a subgroup of patients on combination therapy
with methotrexate and anti-malarials were also com-
pared with adverse events developing in patients on
methotrexate alone.

Materials and Methods

The case records of 50 patients with rheumatoid
arthritis who had been treated with weekly oral
methotrexate and observed between June and Decem-
ber 1993 in our department were reviewed. Our depart-
ment is the only rheumatology unit in Singapore and is
the major referral centre for rheumatic diseases here.
All patients fulfilled the 1987 American Rheumatism
Association revised criteria” for the diagnosis of rheu-
matoid arthritis and were on active follow up at the time
of the study. Data were abstracted on individual pa-
tients’ biodata, disease pattern and severity,
methotrexate use, past or concomitant use of disease
modifying anti-rheumatic drugs, non-steroidal anti-in-
flammatory drugs or prednisolone and any adverse
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events of methotrexate therapy. The Mann-Whitney U
test was used to test for significant differences between
interval variables with non-parametric distributibns and
Fisher’s exact test was used for nominal variables.

Results

Demographics and Patterns of Disease Modifying Anti-
rheumatic Drug Use

The study sample consisted of 40 Chinese, 6 Indian
and 4 Malay patients. Forty-seven (94%) patients were
female, 3 (6%) were male. The disease profile of the 50
patients studied is shown in Table I. Therapy at the time
of the study consisted of methotrexate alone in 32
patients, methotrexate and an anti-malarial in 14 pa-
tients (9 given chloroquine, 5 hydroxychloroquine),
methotrexate and sulphasalazine in 3 patients and
methotrexate and intramuscular gold in 1 patient. Pa-
tients on combination therapy with methotrexate and
an anti-malarial required a higher weekly median
methotrexate dose (12 mg versus 10 mg), were more
likely to have been on oral folate supplements, had
more extra-articular disease manifestations and were
more likely to have failed to respond to a disease
modifying anti-rheumatic drug previously (Tables I
and II). Apart from 1 patient with end-stage renal
failure on maintenance haemodialysis, all patients had
serum creatinine levels within normal range. No pa-
tients were on concomitant therapy with allopurinol.

Adverse Efsects  of Methotrexate

Nineteen adverse events occurred in 15 (30%) pa-
tients (Table III>.  Multiple adverse events occurred in 3
patients, consisting of leucopaeni’a  and herpes zoster in
1 patient, nausea and cellulitis in the second patient and
pancytopaenia, oral ulcers and rash in the third patient.
The median methotrexate dose for patients with ad-
verse events was 10 mg/week (range 7.5 to 17.5 mg/
week).

TABLE I: DISEASE PROFILE OF THE STUDY POPULATION

All Methotrexate Methotrexate P
patients alone and value

anti-malarial

Number 50 32 14 -

Median age at onset (y) 40.7 41.9 38.6 NS

Median disease
duration (y) 8 7 9.5 NS

(Range in years) (1 - 33) (1 - 33) (2 - 24)

Number (%) seropositive 41 (82) 24 (75) 14 (100) NS

Number of patients with
rheumatoid nodules (%) 8 (16) 5 (15.6) 3 (21.4) NS

Extra-articulardisease (%) 6 (12) 1 (3.1) 4 (28.6) 0.025

Number of patients
previously on disease
modifying anti-rheumatic

dws 35 (70) 19 (59.4) 13 (92.9) 0.035

Associateddiseases:
Fatty liver 1 1 0
Ethanol ingestion 0 0 0
Diabetes mellitus 1 1 0

Extra-articularinvolvement:
Keratoconjunctivitis 2 0 1
Episcleritis 1 0 1
Scleromalaciaperforans 1 0 1
Anaemia 1 0 1
Pericardial effusion 1 1 0

NS: not significant
Note: P values are for comparisons between groups on methotrexate alone

and on methotrexate and an anti-malarial.

Leucopaenia of 3.4 x 109/L occurred in 2 patients at 12
and 78 months of therapy, and resolved with temporary
cessation of methotrexate for 4 and 5 weeks respectively.
Pancytopaenia developed in 1 patient after 3 months of
therapy. This patient had end-stage renal failure from
glomerulonephritis on maintenance haemodialysis and
refractory rheumatoid arthritis unresponsive to courses
of intramuscular gold, sulphasalazine and cyclo-

TABLE II: METHOTREXATE, PREDNISOLONE AND NON-STEROIDAL ANTI-INFLAMMATORY DRUG THERAPY

Total MTX alone MTX and anti-malarial P value

Number on MTX 50 32 14
Median weekly dose of MTX (mg) 10 10 1’2 0.0036
(Range in mg) (5 - 17.5) (5 - 17.5) (7.5 - 17.5)
Median cumulative dose of MTX (mg) 535 450 599 NS
(Range in mg) (5 - 4540) (5 - 4540) (70 - 1440)
Median duration of MTX (months) 1 1 1 1 12 NS
(Range in months) (1 - 105) (1 - 105) (3 - 38)
Number given folate (%) 41 (82) 23 (71.9) 14 (100) 0.041
Number given NSAIDs (%) 48 (96) 30 (93.8) 14 (100) NS
Number given predisolone (%) 42 (84) 28 (87.5) 10 (71.4) NS
Mean dose of prednisolone at study entry (mg) 4.9 4.9 4.7 NS

MTX: methotrexate; NS: not significant; NSAID: non-steroidal anti-inflammatory drug
Note: Folate supplements were prescribed at a dose of 5 mg/day.

P values are for comparisons between groups on MTX and MTX and an anti-malarial.
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phosphamide. She was treated with methotrexate 2.5 Patients on combination therapy with methotrexate
mg a week increasing to 10 mg a week over 3 months and an anti-malarial did not have more adverse events
with improvement of her arthritis. Haematological pa- than those on methotrexate alone (Table III>.  The per-
rameters remained stable with no increase in the mean centage  of adverse events appeared to be higher in the
corpuscular volume. Pancytopaenia, rash and oral ul- combination therapy group; this was confounded by the
cers developed after 3 months of therapy, at which time presence of one patient in the combination therapy
the serum creatinine was 442 pm/L. Intravenous folinic group who had multiple adverse events related to renal
acid 60 to 120 mg a day was given for 2 days with impairment, accounting for 33% of all adverse events in
resolution of all adverse events. No bone marrow ex- this group. When this patient was excluded from analy-
amination was performed. sis, there was no difference in the percentage of adverse

Gastrointestinal adverse events consisting of oral events between the 2 groups.
ulcers or stomatitis occurred in 4 patients. Nausea,

Cessation of Me thotrexa te
diarrhoea or abdominal distension occurred in a
further 4 patients. These adverse events resolved Methotrexate was stopped in 9 out of 15 patients due

despite continued therapy on 5 occasions and with to adverse events and restarted in 7 of these 9 patients

temporary cessation of therapy on 3 occasions. A single with no recurrence of the offending adverse event. All

elevation of hepatic transaminases occurred in 3 adverse events resolved with temporary or permanent
patients and resolved despite continued therapy in 2 cessation of therapy. In 2 patients each with stomatitis/

patients. Methotrexate was permanently discontinued oral ulcers, nausea/diarrhoea or asymptomatic hepatic
in the third patient, who had no clinical evidence of transaminase elevation, adverse events resolved de-

liver disease. spite continued therapy. Methotrexate was permanently
discontinued in 1 patient each with pancytopaenia (in

Infections occurred in 3 patients. Two patients devel- the patient with renal failure) and a single asympto-
oped herpes zoster of the maxillary branch of the right
trigeminal nerve (after 96 months of therapy with a

matic  elevation of hepatic transaminases. Methotrexate
therapy was also ceased in 8 patients for reasons other

methotrexate dose of 10 mg/week)  and of the right than adverse events, with permanent cessation for non
twelfth thoracic dermatome (after 2 months of compliance (1 patient), planned pregnancy (1 patient),
methotrexate at 12.5 mg/week).  The daily doses of temporary cessation for upper respiratory tract infec-
prednisolone at the time were 4 mg and 9 mg respec- tion (4 patients) and non specific cough (2 patients). In
tively. A third patient developed cellulitis after 2 months the latter 2 patients, methotrexate was subsequently
of therapy, the methotrexate dose at the time of infection
being 7.5 mg/week and the daily dose of prednisolone

restarted without a recurrence of the cough after

being 7.5 mg.
methotrexate pneumonitis and opportunistic infections
had been excluded.

TABLE III: ADVERSE EVENTS WITH METHOTREXATE

Total number (%) Methotrexate Methotrexate and P value
alone (%) anti-malarial (%)

Haematological
Leucopaenia 2 (4) 2 (6.3) 0 (0 > NS
Pancytopaenia 1 (2) 0 (0) 1 (7.1) NS

Gastrointestinal
Stomatitis/oral  ulcers 4 (8) 1 (3.1) 2 (14.3) NS
Nausea, diarrhoea, abdominal distension 5 (10) 3 (6.3) 2 (14.3) NS

Hepatic transaminase elevation 3 (6) 1 (3.1) 0 (0) NS

Rash l(2) 0 (0) 1 (7.1) NS

Infection
Herpes zoster 2 (4) 0 (0) 2 (14.3) NS
Cellulitis 1 (2) 0 (0) 1 (7.1) NS

Total number of patients with adverse events (%) 15 (30) 6 (18.8) 4 (28.6) NS

Total number of occurrences of adverse events (%) 19 (38) 7 (21.9) 9 (64.3) 0.008”

Corrected total number of occurrences of adverse events* 15 (30) 7/32  (21.9) 5/13 (38.5) NS

NS: not significant
Note: P values are for comparisons between groups on methotrexate alone and combination therapy with methotrexate and an anti-malarial.

*The adverse events in one patient with renal impairment related pancytopaenia, rash and nausea (on two occasions) were removed from this analysis
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Discussion

The incidence of adverse events of methotrexate
therapy reported in the literature varies widely, partly
as a result of differing criteria for diagnosis and patient
characteristics. Increasing age,‘* non use of folate sup-
plements’” and the presence of “third space” fluid14have
been associated with a higher incidence of adverse
events. The relationship between the dose and duration
of methotrexate therapy and adverse events has been
investigated in several studies. Although a dose re-
sponse relationship for the efficacy of methotrexate in
rheumatoid arthritis has been shown, a correlation be-
tween the weekly methotrexate dose and adverse events
has been established only for gastrointestinal toxicity in
somel but not a1P studies. Kremer and Lee17  did not
find a greater incidence of adverse events with increas-
ing duration of therapy during 53 months of follow up.
In contrast, Schnabel et al’* noted an increasing inci-
dence of gastrointestinal and neurological adverse events
during 30 months of methotrexate therapy.

Our study population consisted of patients with more
severe rheumatoid arthritis than that commonly seen in
Oriental populations, with a greater incidence of rheu-
matoid nodules and extra-articular involvement than
has been reported previously.19,20  The preponderance of
female patients is similar to that noted previously in
both Orienta119,20 and Western*l  populations, the racial
distribution being similar to that of a previous study of
rheumatoid arthritis in Singapore19  and that of the Sin-
gapore population in genera1.22  Fifteen patients in our
series experienced adverse events of methotrexate
therapy on 19 occasions, the majority of which were
minor and transient, resolving with either temporary
cessation of methotrexate or continued therapy.

Pancytopaenia developed in 1 patient with refractory
rheumatoid arthritis and end-stage renal failure on
haemodialysis. The relationship of methotrexate-re-
lated pancytopaenia and leucopaenia to renal failure
has been previously reported:” and is due to the de-
creased excretion of methotrexate. It is noteworthy that
this patient derived significant improvement in her
arthritis with methotrexate following a lack of improve-
ment with other disease modifying anti-rheumatic drugs.
This patient might conceivably have been maintained
on methotrexate therapy with titration of the
methotrexate dose according to serum methotrexate
levels. The optimum serum levels for therapeutic effi-
cacy however remain undefined.

The resolution of gastrointestinal adverse events with
continued methotrexate therapy as seen in this series is
consistent with a growing body of literature.15  Single
elevations of hepatic transaminases in otherwise asymp-
tomatic patients resolved spontaneously in 2 patients in
our series and did not require cessation of therapy. This
is reflected in the recently published American College

of Rheumatology guidelines on the use of methotrexate.24
However the risk of hepatotoxicity remains a source of
major concern, with cases of methotrexate-related liver
cirrhosis in rheumatoid arthritis having been reported.7

The course of herpes zoster in our patients was
uneventful. As in other series, herpes zoster resolved
with temporary cessation of methotrexate, with no
recurrence with subsequent methotrexate therapy.25
Disseminated herpes zoster, though rare, has been
reported.*”

The subgroup of patients on combination therapy
with methotrexate and an anti-malarial showed no sig-
nificant increase in the total number of adverse events
(Table III>.  This group of patients had more severe
rheumatoid arthritis with more extra-articular manifes-
tations than patients on methotrexate alone. More se-
vere disease, a higher methotrexate dose and the more
frequent use of choloroquine than hydroxychloroquine
(chloroquine having a higher incidence of adverse events
than hydroxychloroquineZ6)  in the combination therapy
group should have resulted in more adverse events than
in the monotherapy group. That this did not occur is
noteworthy and may reflect an actual lack of increased
adverse events with this combination,27  the protective
effect of folate supplements in the combination group
(where folate was more often used) or a type II error.

The majority patients were on concomitant low dose
oral prednisolone (Table II). There is little data on the
effects of concomitant long term corticosteroid use on
methotrexate toxicity, with most series allowing low
dose prednisolone therapy.

Restarting methotrexate in patients with minor ad-
verse events appears to be safe. All patients in the
current study in which methotrexate was restarted after
gastrointestinal adverse events and non life-threaten-
ing infections, did not experience a recurrence of the
offending adverse events. This has been the experience
in other series, l5 though Kremer and Lee17  found that
patients experiencing an adverse event tended to have
recurrences of the same adverse event subsequently.

The retrospective design of this study is likely to have
resulted in an underestimate of the number of adverse
events by not capturing data on patients who had de-
faulted follow up because of methotrexate-related ad-
verse events and because of incomplete documentation
of minor adverse events. Major adverse events and
opportunistic infections would, by virtue of their sever-
ity, have been documented. Adverse events with low
dose oral weekly methotrexate are largely dose inde-
pendent with the possible exception of gastrointestinal
events.15 Post marketing surveillance in 497 patients on
methotrexate therapy followed over 735.3 patient years
suggests an incidence of methotrexate-associated liver
abnormalities, leucopaenia, thrombocytopaenia and
pancytopaenia of 41/1000,5/1000,2/1000  and S/l000
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patient years respectively.28  Methotrexate-associated
liver cirrhosis is estimated to occur in 0.1% of patients
over 5 years of therapy. 24 A long-term cohort study of
several thousand patients would therefore be required
to definitively determine the incidence of methotrexate-
related adverse events. We are not aware of such a
study having been published. The present study pro-
vides some information on the toxicity of methotrexate
in an Asian population, though the retrospective data
collection and relatively small sample size do not allow
definitive assessment of the incidence of methotrexate-
related toxicities. As the primary aim was to determine
the safety and tolerability of methotrexate in an Asian
population, a control group (rheumatoid arthritis pa-
tients not treated with methotrexate) was not included
in the study.

In conclusion, we have found that a low oral dose of
methotrexate weekly was well tolerated in the patients
with rheumatoid arthritis in our study, and could safely
be restarted in those with non life-threatening adverse
events.

Acknowledgements

The authors would like to thank the staff of the Depart-
ment of Rheumatology and Immunology, Tan Tack
Seng Hospital, for allowing them to study their patients
and Dr Chia Hwee Pin for invaluable help with statis-
tical analysis.

REFERENCES .

Harth M. Gold in rheumatoid arthritis: standard, substitute or sham? J
Rheumatol 1993; 20:771-3.

Felson D T, Anderson J J, Menon  R F. The comparative efficacy and toxicity
of second line drugs in rheumatoid arthritis: results of two meta-analysis.
Arthritis Rheum 1990; 33:1449-61.

Fries J F, Williams C A, Ramey D, Bloch  D A. The relative toxicity of disease
modifying anti-rheumatic drugs. Arthritis Rheum 1993; 36297-306.

Wolfe F, Hawley D J, Cathey  M A. Termination of slow acting anti-rheumatic
therapy in rheumatoid arthritis: a 14 year prospective evaluation of 1017
consecutive starts. J Rheumatol 1990; 17:994-1002.

Hochberg M C. Influencing mortality outcomes in RA [editorial]. Bull
Rheum Dis 1991; 41:4.

Alarcon  G A, Tracy I C, Blackburn W D. Methotrexate in rheumatoid
arthritis: toxic events as the major factor in limiting long term treatment.
Arthritis Rheum 1989; 32:671-6.

Al-awadi A, Dale I’, McKendry  R J R. Pancytopaenia associated with low
dose methotrexate therapy: a regional survey. J Rheumatoll993;  20:1121-5

Carroll G J, Thomas R, Phatonros C G, Atchison M H, Leslie A L, Cook NJ,

9.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

Methotrexate in Orientals with RA-J  Thumboo et al 209

et al. Prevalence and possible risk factors for pneumonitis in patients with
rheumatoid arthritis receiving methotrexate. J Rheumatoll994;  21:51-4.

Chandran G, Ahem  M J, Hall P D, Geddes R, Smith M D, Hill W, et al.
Cirrhosis of the liver in patients with rheumatoid arthritis receiving low
dose methotrexate. Br J Rheumatol 1994; 33:981-4.

Flood D A, Chan C K, Pruzanski W. Pneumocystis carinii pneumonia
associated with methotrexate therapy in rheumatoid arthritis. J Rheumatol
1991; 18:1254-6.

Arnett FC, Edwottey S M, Bloch  D A. The American Rheumatism Association
1987 revised criteria for the diagnosis of rheumatoid arthritis. Arthritis
Rheum 1988; 31:315-24.

McKendry  R J R, Dale I’. Adverse events of low dose methotrexate therapy
in rheumatoid arthritis. J Rheumatol 1993; 20:1850-6.

Morgan S L, Alarcon  G S, Krumdieck  C L. Folate administration during
methotrexate therapy: it makes sense. J Rheumatoll993;  20:929-30.

Kremer J M. Methotrexate therapy in the treatment of rheumatoid arthritis.
Rheum Dis Clin North Am 1989; 15:533-56.

Schnabel A, Gross W L. Low dose methotrexate in rheumatic diseases-
efficacy, side events and risk factors for side effects. Semin Arthritis Rheum
1994; 23:310-27.

Furst D E, Erikson N, Clute L, Koehnike R, Burrnester  L F, Kohler J A.
Adverse experience with methotrexate during 176 weeks of a long-term
prospective trial in patients with rheumatoid arthritis. J Rheumatol
1990; 171628-35.

Kremer J M, Lee J K. A long term prospective study of the use of
methotrexate in rheumatoid arthritis: update at 53 months. Arthritis Rheum
1988; 31:577-84.

Schnabel A, Herlyn K, Gross W L. Long term tolerability of methotrexate on
doses exceeding 15 mg a week in rheumatoid arthritis. Arthritis Rheum
1994; 37(suppl):S254.

Cohen M G, Li E K, Ng P Y, Chan K L. Extra-articular manifestations are
uncommon in southern Chinese with rheumatoid arthritis. J Rheumatol
1993; 32:209-l 1.

Boey M L, Tan K T, Lee K S, Fong K Y, Feng I’ H. Patterns of disease in
rheumatoid arthritis. Singapore Med J 1987; 28:23-7.

Engel  A, Roberts J, Burch  T A. Rheumatoid arthritis in adults. United States
1960-2.  Vital and Health Statistics, National Centre for Health Statistics
Series 2 No 17. United States DHEW, 1966.

Cheung P, editor. Yearbookof Statistics of Singapore. Singapore: Department
of Statistics, 1993:32.

MacKinnon  S K, Starkebaum G, Willkens R F. Pancytopaenia associated
with low dose pulse methotrexate in the treatment of rheumatoid arthritis.
Semin Arthritis Rheum 1985; 15:119-26.

Kremer J M, Alarcon  G D S, Lightfoot Jr R W, Willkens R F, Furst D E,
Williams H J, et al. Methotrexate for rheumatoid arthritis-suggested
guidelines for monitoring liver toxicity. Arthritis Rheum 1994; 37:316-28.

Antonelli M A, Moreland L W, Biuli J E. Herpes zoster in patients with
rheumatoid arthritis treated with low dose, weekly methotrexate. Am J
Med 1995; 90:295-8.

Day R 0. SAARDS-1.  In: Klippel J R, Dieppe I’ A, editors. Rheumatology.
London: Mosby Yearbook, 1994:121-9.

Fries J F, Singh G, Lenert L, Furst D E. Aspirin, hydroxychloroquine and
hepatic enzyme abnormalities with methotrexate in rheumatoid arthritis.
Arthritis Rheum 1990; 33:1611-B.

Singh G, Fries J F, William C A, Zartarain E, Spitz P, Black D A. Toxicity
profiles of disease modifying anti-rheumatic drugs in rheumatoid arthritis.
J Rheumatol 1991; 18:188-94.

March 1997, Vol. 26 No. 2


	Content

