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Case reports

Patient 1

A 68-year-old woman suffering from seropositive RA for 17
years had been treated with MTX in a dosage of 5mg/week,
prednisolone (PSL) 6mg/day, bucillamine 200mg/day, and
diclofenac 25mg/day. After 147 months of MTX therapy,
she began to complain of fever and dyspnea. On admis-
sion her body temperature was 40°C and a lung examina-
tion showed bilateral crackles. Laboratory examinations
showed: white blood cells (WBC) 13200/µl (lymphocytes
660/µl), hemoglobin 14.1g/dl, platelets 20.7 × 104/µl, lactate
dehydrogenase (LDH) 480IU/l, C-reactive protein (CRP)
11mg/dl, IgG 938mg/dl, β-d-glucan >600pg/ml, KL-6
749U/l. Her arterial blood gas analysis (BGA) showed type
I respiratory failure (PaO2 52 torr, PaCO2 27torr, pH 7.57).
A chest radiograph revealed bilateral ground-glass infil-
trates and reticular shadows (Fig. 1). A polymerase chain
reaction (PCR) assay of bronchoalveolar lavage (BAL)
fluid showed Pneumocystis (PC). Aerobe, anaerobe, and
fungal cultures of lavage fluid and cytomegalovirus (CMV)
antigenemia were negative. Methotrexate was immediately
discontinued, and high-dose trimethopurim sulfametho-
xazole (TMP-SMX) and methylprednisolone (mPSL) pulse
therapy was administered, resulting in both a clinical and
radiographic improvement.

Patient 2

A 73-year-old woman suffering from malignant RA for 14
years had been treated with MTX in a dosage of 7.5mg/
week, PSL 16mg/day, and diclofenac 75mg/day. After 13
months of MTX therapy, she developed general malaise
and gait disturbance. On admission she was afebrile and
coarse crackles were audible in the left lung field. Labora-
tory examinations showed: WBC 4400/µl (lymphocytes
44/µl), hemoglobin 10.4g/dl, platelets 20.7 × 104/µl, LDH
512U/l, CRP 23mg/dl, IgG 477mg/dl, β-d-glucan 424pg/ml.
Arterial BGA revealed PaO2 25 torr, PaCO2 42torr, and pH

Abstract Low-dose methotrexate (MTX) therapy is widely
used for rheumatoid arthritis (RA) because of its favorable
efficacy and toxicity profile. Although Pneumocystis jiroveci
pneumonia (PCP) is most often seen in severely immuno-
suppressed patients, PCP complicating low-dose MTX
therapy for RA has been reported to sometimes occur. We
herein report two cases of patients who developed PCP
during treatment with low-dose MTX, and discuss the im-
portance of prophylaxis for this opportunistic infection.
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Introduction

Low-dose weekly pulse methotrexate (MTX) therapy is
most commonly used for rheumatoid arthritis (RA) be-
cause of its favorable efficacy to reduce symptoms and pre-
vent progressive structural damage.1 However, this therapy
has been recently implicated as a risk factor for opportunis-
tic infections. Pneumocystis jiroveci pneumonia (PCP) is
most often seen in severely immunosuppressed patients
related to acquired immunodeficiency syndrome (AIDS)
and treatment with strong cytotoxic agents or immunosup-
pressive drugs. In 1983 PCP complicating low-dose MTX
therapy for RA was reported.2 Due to the wide diversity for
the options for the treatment of RA including biological
agents, we should take greater care of PCP. We herein
describe two patients who developed PCP during low-dose
MTX therapy and discuss the importance of appropriate
prophylaxis.
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7.51, and ventilation support was required. A chest radio-
graph revealed interstitial and alveolar infiltrations, pre-
ferentially in the left lung. Bronchoalveolar lavage fluid
revealed PC by Grocotto staining. High-dose intravenous
TMP-SMX was given for 7 days together with mPSL pulse
therapy. TMP-SMX was changed to pentamidine isetionate,
since her symptoms were complicated by severe pancytope-
nia due to TMP-SMX. However, she died of Aspergillus
pneumonia and disseminated intravenous coagulation 3
weeks later. Autopsy revealed infarctions of multiple or-
gans with intravenous thrombi in addition to diffuse fibrosis
in her bilateral lungs.

Discussion

We herein reported two patients who developed PCP dur-
ing low-dose MTX therapy. A good response was achieved
by early diagnosis and combination therapy with TMP-
SMX and mPSL in patient 1, while patient 2 was unfortu-
nately complicated with total Aspergillus infection caused
by a severely immunocompromised state due to concomi-
tant PSL use, hypogammaglobulinemia, and pancytopenia.
The prognosis of PCP improved with advanced treatment,
but PCP often remains fatal even today.

Since the first report in 1983,2 the occurrence of PCP
during treatment with low-dose MTX in RA has attracted a
great deal of attention. Formerly the PC organism was
thought to be a protozoan named Pneumocystis carinii, but
the organism was later revealed to be a fungus and not
related to zoonosis by DNA analysis. As a result, it is now

referred to as Pneumocystis jiroveci, which causes pneumo-
nia in humans.3 Pneumocystis jiroveci pneumonia is most
often seen in severely immunosuppressed patients, related
to AIDS and treatment with strongly cytotoxic agents or
immunosuppressive drugs. The use of a PSL dose of greater
than 30mg/day was reported to be associated with a risk
of developing PCP.4 Recently, PCP complicating low-
dose MTX therapy for RA has been reported to sometimes
occur and it thus should be considered in the differential
diagnosis for interstitial pneumonitis, including MTX-
induced pneumonitis. Pneumocystis jiroveci pneumonia is
definitely diagnosed by the detection of PC organisms
in appropriate respiratory specimens using Grocotto
methanamine silver staining and an immunofluorescence
assay. The PCR technique has been reported to be useful
for an early diagnosis. However, the asymptomatic carriage
of PC has also been reported in 44% in the patients who
receive corticosteroids equivalent to >20mg/day PSL.5 The
polymerase chain reaction is superior in sensitivity to stain-
ing, but inferior in specificity.6 Clinical findings, laboratory
data, and response to treatment should be considered when
confirming the diagnosis. Because the BAL fluid of patient
1 was negative in Grocotto staining but positive in PCR,
we diagnosed her as having PCP by taking all factors
into consideration after we started to administer PSL and
TMP-SMX.

The pulmonary adverse effects associated with MTX
are reported to occur in 1%–5% of cases,7,8 and oppor-
tunistic infections, such as PCP, CMV pneumonia, dissemi-
nated herpes zoster, cryptococcosis, and widespread
nocardiosis9–11 have been found to accumulate with the in-
creased use of MTX. Although the mechanisms by which

Fig. 1a,b. Chest X-ray and
computed tomography. a Chest
radiographs revealed bilateral
ground-glass infiltrates and
reticular shadows. b The
shadows disappeared after
treatment with prednisolone
and trimethopurim/
sulfamethoxazole

a b
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MTX is effective for RA are still unclear, many anti-
inflammatory and immunosuppressive actions, such as
the inhibition of cellular proliferation, alterations in the
lymphocyte subsets, a decreased cytokine production,
the suppression of T-cell activation, and cell adhesion
molecules,1–12 have all been hypothesized to play a role. The
concomitant use of nonsteroidal anti-inflammatory drugs,
which can raise the plasma concentration of MTX by dis-
placing it from albumin binding sites and impairing its renal
excretion, could also have potentiated the MTX toxicity.13

Furthermore, the combination therapy of MTX and corti-
costeroid and/or other immunosuppressants has been sug-
gested to be a risk factor for opportunistic infections.
Prednisolone had been used in our two cases. It was inter-
esting to note that patient 1 developed PCP while taking
low-dose PSL. Lymphocytopenia may contribute to suscep-
tibility for PCP, but PCP sometimes occurs in patients with
a normal lymphocyte count.14 In patient 1, the lymphocytes
decreased at the onset of PCP, but they had been 1000–
1200/µl for 3 months before the occurrence of PCP. In
patient 2 the lymphocytes had been 250–300/µl for 3 months
before PCP. Therefore the lymphocyte count is not consid-
ered to always be a risk factor for PCP.

Inokuma et al. reported the prevalence of PCP associ-
ated with autoimmune disease in 13 hospitals, which turned
out to be 69 of 10 290 admitted patients between 1997 and
2001. Among them, 6 of 10 patients with RA were treated
with MTX. It is noteworthy that all three patients who were
treated with less than 10mg/day PSL were receiving con-
comitant MTX, suggesting the administration of MTX to be
a strong risk factor for developing PCP in RA.15

The clinical significance of prophylaxis for PCP remains
controversial. However, because there has been a wide di-
versity in the treatment for RA including biological agents
that are capable of inducing an immunocompromised state,
we should take greater care with PCP. One case was previ-
ously reported to develop PCP after infliximab was used.16

In 2005, the Japanese Ministry of Health, Labor and
Welfare Study Group published a guideline in which PCP
prophylaxis was recommended when patients of over 50
years old received either corticosteroids equivalent to
>1.2mg/kg per day PSL or corticosteroids equivalent to
>0.8mg/kg per day PSL and concomitant immunosuppres-
sive agents, or in patients whose lymphocyte count was less
than 500/µl.15 The recommended dosage is TMP-SMX 4–8g/
week or aerosolized pentamidine isetionate 300mg/2–4
weeks as a prophylaxis for PCP with autoimmune disease.15

In patients infected with human immunodeficiency virus,
Atovaquone or Azithromycin can also be used. Because
TMP-SMX has a synergistic effect with MTX in inactivating
dihydrofolate reductase and has an effect in increasing free
MTX, the combination of TMP-SMX and MTX has a great
risk of inducing pancytopenia.17,18 We should therefore con-
sider reducing the MTX dose when also using TMP-SMX or
choosing other drugs, such as Azithromycin, as a prophy-
laxis for PCP.

In conclusion, PCP is a fatal complication that may occur
in patients receiving low-dose MTX therapy for RA, and
the optimal prophylaxis for PCP should be selected based

on the patient’s age, the severity of lymphocytopenia, or
according to the concomitant use of corticosteroids and/or
other immunosuppressive agents.
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