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Acute pneumonitis associated with low dose
methotrexate treatment for rheumatoid arthritis:
report of five cases and review of published reports

M R Hargreaves, A G Mowat, M K Benson

Abstract
Background Low dose methotrexate
has become established in the treatment
of refractory rheumatoid arthritis. Until
recently it has been considered that the
use of a low dose regimen (<20 mg/
week) would avoid the pulmonary toxi-
city associated with the higher doses pre-
scribed in malignant disease. Although
initial experience with low dose metho-
trexate was encouraging, an increasing
number of cases of an acute, life threat-
ening pneumonitis are being reported in
patients with refractory rheumatoid
arthritis.
Patients Since 1984 43 patients with
refractory rheumatoid arthritis have
been established on low dose methotrex-
ate in the Oxford Health District. Five of
these patients have subsequently devel-
oped acute methotrexate induced pneu-
monitis. The clinical and radiological
features of these cases are described and
previous reports reviewed.
Results Five patients having low dose
methotrexate treatment developed acute
pneumonitis. Presentation was subacute
and dominated by constitutional features.
Respiratory symptoms developed insid-
iously but progressed rapidly with in-
creasing dyspnoea associated with severe
hypoxia. Chest radiographs were non-
specific, showing diffuse interstitial infil-
tration and alveolar shadowing. Micro-
biological investigation gave negative
results. In all cases methotrexate was
discontinued and high dose cortico-
steroids started, with rapid clinical and
radiological improvement. After with-
drawal of steroid both clinical and
radiological resolution was maintained
at follow up.
Conclusion Acute pneumonitis is an
uncommon but serious adverse effect of
low dose methotrexate treatment for
refractory rheumatoid arthritis. The
initial presentation is non-specific and a
high index of suspicion is required as
respiratory failure may develop rapidly.
Management depends on exclusion of
infection, withdrawal of methotrexate,
and high dose corticosteroid treatment.
Full supportive treatment is indicated as
the prognosis in such patients is good.

The value of low dose methotrexate in the
treatment of refractory rheumatoid arthritis is
well established.'13 Although pulmonary tox-

icity associated with methotrexate is recog-
nised, it has been considered that a low dose
regimen may avoid such problems.4 Initial
experience was encouraging but in 1983 the first
cases of acute methotrexate induced pneumo-
nitis were reported.56 Since then over 30 such
cases have beenpublished worldwide, reflecting
increased enthusiasm for the earlier use of
methotrexate in rheumatoid arthritis rather
that its occasional use in refractory cases. We
describe five further cases and review previous
reports.

Case reports
PATIENT 1
In August 1988 a 47 year old woman with a 13
year history of seropositive rheumatoid
arthritis was referred for investigation of
dyspnoea. In March 1988, as a result of a
sustained inflammatory exacerbation, she had
been started on methotrexate 10 mg/week
(total dose 100 mg), which in conjunction with
fenbufen resulted in a good therapeutic re-
sponse. Three weeks before admission she
developed a non-productive cough associated
with general malaise and despite antibiotics
became increasingly dyspnoeic.
On examination she was cyanosed and dys-

pnoeic at rest. Her temperature was 38 5°C,
pulse 140/min regular, and blood pressure
120/80 mm Hg. Examination of the chest
indicated scattered inspiratory crepitations at
the right base.
The haemoglobin concentration was 10 3

g/dl and white blood cells 8-4 x 109/1 eosino-
philia. The erythrocyte sedimentation rate was
39 mm in the first hour. Arterial blood gas
analysis (with an inspired oxygen concentra-
tion (FIO2) of 21%) showed that pH was 7 47,
arterial carbon dioxide tension (Paco2) 4-10
kPa, arterial oxygen tension (Pao2) 5-26 kPa.
The chest radiograph showed diffuse bilateral
interstitial infiltrates (fig 1). Cultures ofsputum
and blood samples were negative and sero-
logical tests on convalescent phase serum
showed no rise in titres ofantibodies to atypical
agents. Methotrexate was stopped. Ampicillin
and erythromycin were administered intra-
venously.
Over the following 48 hours her condition

deteriorated and a repeat chest radiograph
showed increase interstitial shadowing (fig IB).
She was transferred to the medical intensive
care unit, where she was electively intubated
and ventilated before bronchoscopy. Broncho-
alveolar lavage fluid showed no pathogens.
Prednisolone 60 mg daily was prescribed and
over the subsequent 72 hours her condition
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Figure 1 Case 1:
Radiological appearances
(A) at admission; (B) 48
hours later; (C) at
discharge 13 days later.

rapidly improved with resolution of the radio-
logical changes.

She was discharged after 15 days with reduc-
ing doses of corticosteroids, which were tailed
off over the following month. Her chest radio-
graph (fig 1 C) and arterial blood gases were
normal. When reviewed at six months she had

active joint disease but no respiratory symp-
toms and normal lung function.

PATIENT 2
In October 1990 a 58 year old man with a 25
year history of seropositive rheumatoid ar-
thritis was referred for assessment of dyspnoea.
In November 1989, after he had developed
rheumatoid-vasculitis ulceration of his legs, he
was started on methotrexate 10 mg/week (total
dose 430 mg).
Two months before presentation he

developed a non-productive cough associated
with a coryza type illness. Despite antibiotics
he deteriorated and became increasingly
breathless.
On examination he was afebrile and

dyspnoeic with minimal activity. His pulse was
80/min regular and blood pressure 120/70
mm Hg. Examination of the chest revealed
scattered inspiratory crepitations at both lung
bases. The results of arterial blood gas analysis
(F02 21%) were: pH 7A42, Paco2 4-27 kPa Pao2
11 99 kPa. Pulmonary function testing showed
that forced expiratory volume in one second
(FEVy) was 2-7 (predicted 2 1-3-8) 1, forced
vital capacity (FVC) 3-1 (predicted 2-6-4-7) 1,
alveolar volume (VA) 4-2 (predicted 49-T73) 1,
transfer coefficient (Kco) 0 79 (predicted 1 00-
1-89) mmol min -' kPa-' 1`. The chest
radiograph showed diffuse interstitial infiltra-
tion.

Methotrexate induced pneumonitis was con-
sidered likely and he was advised to discontinue
methotrexate and to report any subsequent
deterioration without delay.
Four days later he presented with increasing

dyspnoea. On examination he was cyanosed
and dyspnoeic at rest with basal inspiratory
creptitations. The haemoglobin concentration
was 13-0 g/dl and white blood cells 12-7 x 109/1
with no eosinophilia. The results of arterial
blood gas analysis (FIo2 21%) were: pH 7 45,
Paco2 4-02 kPa, Pao2 5 18 kPa. A repeat chest
radiograph showed increased interstitial shad-
owing. Cultures of sputum and blood samples
were negative and serological tests on convales-
cent phase serum showed no rise in titres of
antibodies to atypical agents.

Ampicillin and hydrocortisone succinate
(200 mg six hourly) were administered
intravenously with oral prednisolone 60 mg
daily.
By the fourth day he had considerably im-

proved and oxygen saturation was consistently
above 95% (FIo2 28%). Ampicillin and
hydrocortisone were discontinued and oral
prednisolone continued. He was discharged
after 12 days taking prednisolone 30 mg daily,
which was tailed off over the subsequent two
months.
When reviewed four months later he was

symptom free, though troubled by a recurrence
of articular symptoms. A chest radiograph and
results of repeat pulmonary function tests were
normal.

PATIENT 3
In November 1988 a 67 year old woman with a
15 year history of seropositive rheumatoid
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arthritis was admitted with a short history of
dyspnoea.

Intramuscular gold injections and
chloroquine had been of limited value and she
continued to have symptoms despite oral pred-
nisolone. In August 1988 she was started on
methotrexate 10 mg/week (total dose 130 mg),
with moderate symptomatic improvement. In
the two weeks before admission she became
increasingly dyspnoeic. A chest radiograph
showed diffuse interstitial and alveolar infiltra-
tion.
On examination she was cyanosed and dys-

pnoeic at rest. Her temperature was 39 0°C,
pulse 60/min, and blood pressure 105/70
mm Hg. Examination of her chest indicated
harsh inspiratory creptitations throughout
both lung fields.
The haemoglobin concentration was 8-9 g/dl

and white blood cells 6-6 x 109/1, with 12%'
eosinophils. The erythrocyte sedimentation
rate was 1 10 mm in the first hour. The results of
arterial blood gas analysis (FIO2 40%) were: pH
7 42, Paco2 37 kPa, Pao2 7 21 kPa. Cultures of
sputum and blood samples were negative and
serological tests on acute and convalescent
phase serum showed no rise in titres of
antibodies to atypical agents.

Methotrexate was stopped and broad spec-
trum antibodies were administered intra-
venously with oral prednisolone 100 mg daily.
Her condition thereafter rapidly improved
with both clinical and radiological resolution.
She returned to the referring hospital after 10
days taking prednisolone 30 mg daily, which
was tailed off over two months.
When reviewed two months later she was

symptom free and her chest radiograph
normal.

PATIENT 4
In December 1990 a 75 year old woman with an
11 year history of seropositive rheumatoid
arthritis was admitted with dyspnoea. In
August 1988 she had been started on metho-
trexate 5 mg/week (total dose 600 mg), with an
excellent clinical response. Two months before
admission she developed a non-productive
cough, fever, and increasing dyspnoea, which
had progressed despite antibiotics.
On admission she was cyanosed and dys-

pnoeic at rest. She was afebrile. Her pulse was
120/min and blood pressure 150/80 mm Hg.
Examination of the cest indicated late in-
spiratory crepitations throughout both lung
fields.
The haemoglobin concentration was 10-0 g/

dl and white blood cells 24-5 x 109/l, with
eosinophilia. The erythrocyte sedimentation
rate was 87 mm in the first hour. The results of
arterial blood gas analysis (FIO0 21 %) were: pH
7 5, Paco2 5-3 kPa, Pao2 7-1 kPa. The chest
radiograph showed bilateral interstitial and
alveolar infiltrates, affecting predominantly the
upper lobes (fig 2A). Cultures of sputum and
blood samples were negative and serological
tests on convalescent phase serum showed no
rise in titres of antibodies to atypical agents.

Methotrexate was stopped and she was
started on prednisolone 40 mg daily. There was

Figure 2 Case 4: Radiological appearances (A) at
admission and (B) three months after discharge.

considerable clinical and radiological resolu-
tion over the next two weeks and she was
discharged on a reducing course of cortico-
steroids. By three months she was symptom
free. A chest radiograph confirmed radiological
resolution (fig 2B).

PATIENT 5
In March 1991 a 76 year old man with an 11
year history of seropositve rheumatoid arthritis
was admitted with cough and increasing dys-
pnoea. In November 1990 he was started on
methotrexate 10 mg/week (total 180 mg). A
marginal response was observed.
Two months before admission he had noted

sweats, fever, and general malaise associated
with anorexia and weight loss. Ten days before
admission he had developed a non-productive
cough with increasing dyspnoea.
Other medications included prednisolone

5 mg daily, tetracosactrin 2 mg/week by
intramuscular injection, azapropazone 600 mg
twice daily, glibenclamide 5 mg daily, and
atenolol 50 mg daily.
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On examination he was dyspnoeic at rest. He
was afebrile. His pulse rate was 80/min regular
and blood pressure 130/90 mm Hg. Examina-
tion of the chest indicated scattered inspiratory
crepitations at both bases.
The haemaglobin concentration was 11 3 g/

dl and white blood cells 9 1 x 109/ls, with no

eosinophilia. The results of arterial blood gas

analysis (FIo2 21%) were: pH 7-46, Paco2 4-61,
PaO2 8-23. Pulmonary function testing showed
that FEV1 was 1-2 (predicted 2-2-3-9) 1, FVC
2-0 (predicted 3-O-5 1)1, Kco 0-8 (predicted
0-77-1-67) mmol min-' kPa-' 1-'. The chest
radiograph showed diffuse interstitial and
alveolar infiltrates. Cultures of sputum and
blood samples were negative and serological
tests on convalescent phase serum showed no

rise in titres ofantibodies to atypical organisms.
Methotrexate was stopped and erythromycin

500 mg four times daily was administered by
mouth. Serial blood gas determinations and the
chest radiograph appearances suggested con-

tinued deterioration and on the fourth hospital
day prednisolone 40 mg daily was prescribed.
Within 72 hours there was considerable clinical
and radiological improvement. He was dis-
charged after 30 days taking prednisolone
10 mg daily.

Discussion
It seems likely that the five patients described
had methotrexate induced pneumonitis. This
diagnosis, however, can only be made with
reasonable confidence retrospectively in the
light of the clinical course and negative results
ofmicrobiological investigations. At the time of
presentation the main differential diagnoses
included infection, rheumatoid related
alveolitis, and drug induced pneumonitis. The
fact that four out of the five patients had
constitutional symptoms or fever led to the
assumption that their illness could be infective
and thus could be treated with antibiotics. The
subacute onset of symptoms and the diffuse
pattern ofradiological infiltrates, however, were
unusual for a bacterial infection. Atypical and
opportunist organisms were considered but the
clinical response coincided with the introduc-
tion of corticosteroids. Sputum and blood
cultures were negative in all patients and the
serological tests for atypical organisms showed
no rise in antibody titres. The decision to

undertake bronchoalveolar lavage may be
necessary if there is clinical deterioration and
diagnostic uncertainty persists. Its potential
usefulness must be balanced against the fact
that these patients were severely hypoxic and in
the one patient who had bronchoscopy elective
intubation and assisted ventilation were neces-

sary. Samples obtained at lavage were negative
for Pneumocystis carinii and fungi.

Patients with rheumatoid arthritis may

develop diffuse interstitial lung disease
unrelated to any medication.7 The onset is
usually insidious with breathlessness as the
main presenting feature.8 It would be unusual
for the disease to evolve as rapidly as that seen

in our patients. The most convincing evidence,
however, that their alveolitis was not related to

rheumatoid arthritis is the gratifying response

to corticosteroids and the fact that the patients
remained well from a respiratory viewpoint
after the steroids had been stopped.
The clinical presentation of methotrexate

induced pneumonitis is usually subacute and
dominated by constitutional symptoms,
including headache, malaise, and fever. These
may persist for weeks or months before the
onset of respiratory symptoms heralded by dry
cough and dyspnoea. The early symptoms are
often insidious, though in some instances may
advance rapidly. For example, in patient 2
extreme dyspnoea and hypoxia were observed
over 72 hours. Similarly, in patient 1 relentless
deterioration was observed after admission and
ventilatory support was required. The findings
from clinical examination are generally non-
specific. A rash has been reported in up to 16%
of cases of pneumonitis associated with high
dose methotrexate for malignant disease.4
Fever, dyspnoea, and inspiratory crepitations
have been consistently reported. Mild neutro-
phil leucocytosis has been observed in about
30% of cases. Although eosinophilia has been
reported,4 it appears to be unusual with the low
dose regimen. Radiological appearances are
non-specific and usually consist of bilateral
interstitial infiltrates, often with alveolar
shadowing. Transient hilar lymphadenopathy
has been reported.9 Although usually diffuse,
the radiological abnormalities may be confined
initially to the lower lobes5 or even to one lung.9
The radiological appearances in patient 4 were
somewhat unusual as the infiltrates were
predominately in the upper lobes.
The role of open lung biopsy in the

management of methotrexate induced pneu-
monitis is uncertain as the histological changes
are non-specific, though consistent with drug
induced pneumonitis. Findings include an
interstitial mononuclear cell infiltrate
associated with a variable degree of fibrosis.
Multinucleated giant cells, non-caseating
granulomas, and eosinophilic infiltrates have
also been reported.59 Whereas bronchoscopy
and bronchoalveolar lavage may help in ex-
cluding infection, cytological examination of
lavage fluid is generally unhelpful. There may
be an absolute or relative increase in the
lymphocyte count but this information is of
limited diagnostic value.'01
Treatment requires the withdrawal of meth-

otrexate, which of itself may effect clinical and
radiological resolution. Nevertheless, as was
the case in at least two of our patients, the
disease may progress and clinical improvement
coincide with the introduction ofcorticosteroid
treatment. Such observations have prompted
treatment with corticosteroids when the diag-
nosis seems at all likely. No large scale trials
have examined the efficacy of corticosteroids in
methotrexate induced pneumonitis but reports
throughout the literature attest to their value.
It has been suggested that a limited controlled
trial is warranted, though we believe that this
would be inappropriate in a life threatening
condition.'2 Full supportive measures, includ-
ing assisted ventilation, is indicated in patients
who are critically ill because the ultimate
prognosis is good.
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The mechanism of methotrexate induced
pneumonitis is uncertain. Some observations
have suggested that it may represent an acute
hypersensitivity reaction. The presentation
with fever and eosinophilia is consistent with
the hypersensitivity reaction and is supported
by the finding in alveolar lavage fluid of lym-
phocytic alveolitis. The exact subpopulation of
lymphocytes affected is not clear. One studyii
reported an increase in OKT4 (helper) cells
similar to that seen in sarcoidosis1' whereas
another reported an increase in OKT8i` (sup-
pressor) cells consistent with hypersensitivity
pneumonitisii for example, in response to
gold or organic antigen.i" 14 Further evidence of
an immunological mechanism is provided by
the reported release of a lymphokine, leucocyte
inhibitory factor, from peripheral blood lym-
phocytes ofpatients with methotrexate induced
pneumonitis.'5 Finally, the often dramatic re-

sponse to corticosteroids supports an immune
mediative phenomenon. The spontaneous
remission during treatment,4 however, and
reports that pulmonary toxicity may not recur

after rechallenge remain to be explained.16 17
As methotrexate has been shown to

accumulate preferentially in the lung,i8 and
clinical resolution may follow dose reduction,19
it has been suggested that a direct cytotoxic
action may be important in some instances.4
Acute pulmonary toxicity appears, however, to

be unrelated to either the dose or the duration
of treatment. One important variable appears

to be the frequency of administration since
patients receiving daily or even weekly doses
have a higher risk of toxicity than those receiv-
ing the drug less frequently.20
Two recent prospective studies have addres-

sed the incidence of pulmonary toxicity during
low dose methotrexate treatment for active
rheumatoid arthritis. Hanrahan et ali de-
scribed one such case from a cohort of 128
patients followed for up to four years, and
Furst et a122 reported no instances of acute
pneumonitis from 45 patients during a treat-
ment period extending over three years.
Retrospective analysis based on several series,
however, would suggest an incidence of 3-
5.5% 9 16 23 24 The five cases described here are

derived from a cohort of 43 patients prescribed
low dose methotrexate over the previous three
years, representing an overall incidence of
almost 12%. The Committee on Safety of
Medicines (personal communication) has
received eight reports of pneumonitis
associated with methotrexate.
Although low dose methotrexate has been

used for over 30 years in the management of
psoriasis there have been relatively few reports
of acute pulmonary toxicity.4 2"' Likewise, the
incidence of pulmonary toxicity in patients
with psoriasis remains uncertain, though
Nifors3i reports an incidence of 2 4% over an

average follow up of three years, lending sup-

port to suggestions that rheumatoid patients
may be at particular risk of methotrexate lung
disease.23 22

Methotrexate represents an important
advance in the management of refractory
rheumatoid arthritis, where a gratifying clinical

response may be observed in selected patients.
Accordingly, it is disappointing that, despite
low dose regimens, methotrexate may be
associated with acute life threatening
pneumonitis. We would suggest that before
starting treatment patients should have a full
clinical, radiological, and physiological assess-
ment for detection of occult lung disease.
Further prospective studies are required to
examine both the incidence of acute pneumo-
nitis during low dose treatment and potential
risk factors for its development.
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