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ABSTRACT

Pneumonitis is one of the most serious
adver se effects associated with low-
dose weekly methotrexate (MTX)
therapy. Immediate cessation of MTX,
and the introduction of oxygen therapy
and glucocorticoids usually resultsin a
dramatic improvement in the pulmo-
nary toxicity. We report here a case of
MTX-induced pneumonitisin a patient
with rheumatoid arthritis (RA). Severe
hypoxemia and intertitial infiltration
in both lung fields did not respond to
the withdrawal of MTX and the
administration of oxygen and steroid
pulse therapy. When intravenous
cyclophosphamide (CYC) pulse
therapy was initiated, however, rapid
physiologic and radiographic improve-
ment was seen. Our case suggests that
CYC treatment may have a beneficial
effect on MTX-induced pneumonitis
that is resistant to steroid therapy.

I ntroduction

Low-dose pulse methotrexate (MTX) is
now widely used in the treatment of
rheumatoid arthritis (RA) (1, 2). MTX-
induced pneumonitisis a serious adverse
drug effect seen during the treatment of
RA (3-5). Although fatal outcomes have
been described, the pneumonitis usually
responds rapidly the withdrawal of MTX
and to the introduction of glucocorticoid
therapy (5-7). We describe here a patient
with RA who developed M TX-induced
pneumonitis that responded to intrave-
nous cyclophosphamide (CY C) pulse

therapy.

Casereport

In January 1994 a 66-year-old woman
developed polyarthritis. Hand roentgen-
ograms showed periarticular demineral-
ization and marginal erosions. A diag-
nosis of RA was made, and treatment
with auranofin was attempted but aban-
donned due to adverse side effects. Tresat-
ment with salazosulfapyridine and miz-
oribine was aso ineffective. The patient
was maintained on aregimen of diclo-
fenac 75 mg/day and prednisolone (PSL)
5 mg/day. Starting on 3 September 1997,
MTX (5 mg/week) was administered
oraly. After 3weeksthe MTX dose was
increased to 7.5 mg/week.

On September 30 the patient developed
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progressive dyspnea on exertion, a non-
productive cough, and low-grade fever.
MTX (total cumulative dose 22.5 mg)
was immediately discontinued, and the
patient was admitted to Tokyo Metro-
politan Ohtsuka Hospital. Her case was
complicated by diabetes mellitus for
which she had been taking glibenclamide
for one year. There were no sicca symp-
toms nor salivary gland enlargement. She
did not smoke, had no history of toxic
gasinhalation or pulmonary disease, and
had normal findings on chest roentgen-
ogram one year before her admission.
Examination revealed an ill-appearing,
confused woman in severe respiratory
distress. Vital signs were as follows:
blood pressure 150/90 mmHg; pulserate
92 per min; respiration 30 per min; tem-
perature 38.0°C. Dry inspiratory crack-
les were heard in both lungs. Findings
from the cardiovascular examination
were normal. Musculoskeletal examina-
tion demonstrated mild synovitis.
Laboratory findings included an ESR of
71 mm/hr (Westergren); urinalysis nor-
mal; white blood cell count 6,100/mm3
(eosinophils 366/mm3); red blood cell
count 334 x 104/mm3; platelet count 30.4
x 104 mm3; fibri nogen 351 mg/dl (nor-
mal < 400); D-D dimer 272 ng/ml (nor-
mal < 150); albumin 2.9 g/dl (normal >
3.8); blood urea nitrogen 18 mg/dl (nor-
mal < 23); creatinine 6 mg/l (normal <
12); lactic dehydrogenase 241 |U/L (nor-
mal < 220); glucose 128 mg/dl (normal
< 110); HbA1 8.5% (normal < 8.0);
HbA1C 6.3% (normal < 6.0); C-reactive
protein, 6.3 mg/dl (normal < 0.4); and
orosomucoid 163 mg/dl (normal < 90).
An antinuclear antibody study was nega-
tive, and antibodiesto SS-A/Ro and SS-
B/Lawere not detected. The rheumatoid
factor was 27 IU/mL (normal < 10). Im-
munoglobulins were normal. Serologic
tests were negative for herpes simplex
virus, herpes zoster virus, and cytome-
gaovirus. Candida albicans antigen was
not detected in a blood sample. HLA-
class |l DNA typing indicated DRB1*
0101/*1406. Arterial blood gases in
room air showed POy 54 mmHg, PCO»2
34 mmHg, and pH 7.45. Gram stain and
cultures of sputum showed only hormal
flora

A chest roentgenogram revealed bilat-
eral, diffuse alveolar and interstitial in-
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filtrates most prominent in the lower
lobes. Computed tomography of the
chest showed heterogeneous ground
glass opacities (Fig. 1A). A galium-67
scan showed increased uptake in the bi-
lateral lungs. Fiberoptic bronchoscopy
was performed on the day of admission
and the findings were normal. Broncho-
alveolar lavage (BAL) was carried out
in the right middle lobe (50 ml aliquots
3 times); the cell count was 530 x 103/
ml with 44% lymphocytes. The T-cell
subpopulation revealed CD3 96%, CD4
66%, and CD8 22% (CD4:CD8 ratio
3.0). Stains and cultures for bacteria,
acid-fast organisms, and Pneumocystis
carinii were negative. A transbronchial
lung biopsy (TBLB) was performed in
the left middle and lower lobes. Histo-
logic examination revealed interstitial
fibrotic thickening of the alveolar septa
with mononuclear cell infiltration (Fig.
2).

The histological findings, together with
the absence of any positive evidence for
an infective cause, were felt to be con-
sistent with an acute pneumonitis rel ated
to MTX use. Supportive oxygen therapy
was started on admission. The patient
initially received methylprednisolone
(1,000 mg i.v.) for 3 days, followed by
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oral prednisolone (PSL) 30 mg/day. A
second course of therapy was adminis-
tered aweek later. Despite aggressive
therapy, she developed progressively
increasing dyspnea on exertion and a
non-productive cough. Serum level of
glucose roseto 184 mg/dl. Arterial blood
gases in room air showed a PO 34
mmHg, PCO2 35 mmHg, and pH 7.45
on December 24.

Immunosuppressive therapy was insti-
tuted with 500 mg of CY C intravenously
in addition to 10 mg daily of PSL. Within
3 weeks after theinitiation of CYC, the
patient’ s dyspnea and cough |essened.
After 4 weeks, 500 mg of CYC was
given again intravenously. Serum levels
of acute-phase proteins became normal
or decreased markedly. Chest roent-
genogram and computed tomography of
the chest showed gradual improvement
inthe diffuse interstitial infiltration over
both lung fields (Fig. 1B). A gallium-67
scan gave hegative results. Arterial blood
gasesin room air showed PO2 77 mmHg,
PCO»2 39 mmHg, and pH 7.41 0n 3
March 3 1998. The patient was dischar-
ged on tapering doses of PSL on March
20 without any clinically relevant ad-
verse events, and was still well 16 weeks
after her discharge.

Discussion

The proposed diagnostic criteria for
MTX-induced pneumonitisinclude: (i)
acute onset of dyspnes; (ii) fever (> 38.0°
C); (iii) tachypnea and non-productive
cough:; (iv) WBC count £ 15,000/mm?3
(with or without eosinophilia); (v) POz
< 55 mmHg at admission; (vi) negative
blood and sputum cultures; (vii) pulmo-
nary interstitial or alveolar infiltrates on
chest radiograph; (viii) restrictive pulmo-
nary function with decreased diffusion;
and (ix) histologic evidence of paren-
chymal lung disease developing during
MTX therapy (8). Theclinical features
in this patient were consistent with the
above criteria except for the results of
pulmonary function tests.

Therisk factorsfor MTX-induced pneu-
monitisinclude advanced age, pre-exist-
ing rheumatoid pleuropulmonary invol-
vement, previous use of disease-modi-
fying anti-rheumatic drugs (DMARDS),
adverse reactions to DMARDSs, alow
serum albumin level, and diabetes mel-
litus (9, 10). Our patient had all of these
risk factors except for pre-existing rheu-
matoid pleuropulmonary involvement. It
has been mentioned that an immunoge-
netic factor might contribute to the oc-
currence of MTX-induced pneumonitis

Fig. 1. (a) Heterogenous ground
glass opacities on computed tomo-
graphy of the chest upon admis-
sion; (b) resolution two months
after theinitiation of cyclophospha
mide therapy.
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Fig. 2. Transbronchial lung biopsy specimen
showing thickening of the alveolar septawith lym-
phocytic interstitia infiltrate (hematoxylin & eosin
staining, x 200).
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(7). A possible relationship between an
increased risk of pulmonary toxicity and
certain HLA haplotypes such as A2, 24,
DRw3, and DR4 has been previously
shown, athough our patient did not have
those haplotypes (7).

The mechanism of MTX-induced pneu-
monitis remains unclear (7), but several
findings suggest that MTX-related pul-
monary toxicity occurs due to a hyper-
sengitivity reaction, i.e.: ardatively short
duration of MTX use, peripheral eosi-
nophilia, interstitial pneumonitis and
granulomaformation in TBLB, and in-
creased lymphocytes with areversed
CD4/CD8ratio in BAL (7). Inour case,
the pulmonary toxicity occurred with the
administration of alow dose of MTX for
only one month (5 - 7.5 mg/week, total
dose 22.5 mg). Although the patient did
not have eosinophilia, she did exhibit
characteristic findings on TBLB and
BAL, thus supporting the hypothesis.
Theinitial step for the treatment for
MTX-induced pneumonitisis the imme-
diate cessation of MTX and the intro-
duction of supportive oxygen therapy
(7). Steroids have been advocated for the
treatment of MTX-induced pneumoni-
tisand usually dramatically improve the
symptoms and signs relating to pulmo-
nary toxicity (7, 11). Although some pa
tients have recovered without steroid
therapy, it is considered that steroids can
hasten the recovery and high doses are
recommended until clinical improve-
ment isevident (6, 7, 11, 12). A review
of previous reports showed only one re-
port of the efficacy of adrug other than
steroids for MTX-induced pneumonitis;
treatment with daunorubicine proved ef-
fective in 3 leukaemia patients with
MTX-induced pneumonitis (13).

CYC is an immunosuppressive agent
with important effects on the immune
system, such asthe inhibition of immu-
noglobulin production from B lympho-
cytes and the modulation of T lymph-
ocyte activation (14). CY C has proven
efficacious in the trestment of the severe
manifestations of systemic lupus erythe-
matosus, such as proliferative glomer-
ulonephritis, central nervous system in-
volvement, severe thrombocytopenia,
and pneumonitis (14-20). CY C may have
a beneficial effect on pulmonary fibro-
sisin patientswith systemic sclerosisand

elevated levels of acute-phase proteins
(21). Steen et al. (22) aso reported that
CY C produced a more significant im-
provement in pulmonary function than
did high-dose PSL, D-penicillamine, or
other immunosuppressive agents to treat
interstitial lung disease in systemic scle-
rosis. Because two courses of high-dose
steroid therapy were not effective and
prolonged steroid therapy might have
worsened the diabetes mellitusin our pa-
tient, CY C was administered intrave-
nously in association with PSL and im-
provement in the symptoms and labora-
tory findings was observed. It is unclear
why this patient showed a poor response
to high-dose steroid therapy.

The present case suggests that CYC
therapy may be useful in the treatment
of MTX-induced pneumonitis that is
unresponsive to steroid therapy and in
which steroid administration is contra-
indicated because of its adverse effects.
Itis possible that a combination of CYC
and PSL may be more effective than PSL
alone or CYC aone. CYC isknown to
cause several severe adverse drug effects
(14). Furthermore, interstitial pneumo-
nitis induced by CY C also has been re-
ported (23-25). Therefore, it is necessary
to administer CY C cautiously and to
carefully monitor its effects.
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