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【 CASE REPORT 】
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During Folinic Acid Treatment in a Rheumatoid
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Abstract:
A 94-year-old woman with rheumatoid arthritis who had been treated with low-dose methotrexate was re-

ferred to our hospital because of a 3-day history of a fever and pancytopenia. With a diagnosis of febrile neu-

tropenia of unknown origin, empirical antibiotic treatment and folinic acid therapy were initiated. Despite a

recovery from pancytopenia, the high fever remained, and dyspnea developed. She was clinically diagnosed

with Pneumocystis jirovecii pneumonia (PCP) and successfully treated with trimethoprim/sulfamethoxazole

and adjunctive corticosteroid therapy. Folinic acid treatment effectively brought about rapid immune recovery

but might have led to a clinical manifestation of PCP resembling immune reconstruction inflammatory syn-

drome.
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Introduction

Pneumocystis jirovecii pneumonia (PCP) is a severe op-

portunistic fungal infection in patients with a decline in cell-

mediated immunity, known classically as an acquired im-

mune deficiency syndrome (AIDS)-defining disease (1). The

prevalence of PCP in patients infected by human immunode-

ficiency virus (HIV) has dropped due to the spread of

highly active antiretroviral therapy and a PCP prophylaxis

strategy (2). However, there has been a growing number of

PCP patients without HIV infection, due to the increasing

use of corticosteroids and immunosuppressive drugs (2). The

clinical significance and awareness of PCP are thus increas-

ing in the clinical practice of internal medicine.

PCP can manifest after the administration of highly active

antiretroviral therapy to HIV patients, a phenomenon

thought to be caused by an exaggerated inflammatory re-

sponse to microorganisms associated with immune recov-

ery (3, 4). This phenomenon, known as “immune reconstitu-

tion inflammatory syndrome (IRIS),” has been investigated

mainly in the realm of HIV/AIDS, but it has also been re-

ported to occur in non-HIV patients due to steroid tapering

or discontinuation of immunosuppressive treatment (5).

We herein report the case of a patient with rheumatoid ar-

thritis (RA) who presented with an IRIS-like condition asso-

ciated with PCP during folinic acid treatment for low-dose

methotrexate (MTX)-related pancytopenia.

Case Report

A 94-year-old woman who was living in a nursing home

was referred to our department with a 3-day history of a fe-

ver, cough, and pancytopenia based on laboratory data. She

had been diagnosed with RA when she was 60 years old

and treated with low-dose MTX (oral 6 mg weekly) for >1
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Table.　Laboratory Data on Admission.

<Hematology> Total bilirubin 1.2 mg/dL

White blood cells 820 /μL Blood urea nitrogen 18.8 mg/dL

Neutrophils 66.0 % Serum creatinine 0.87 mg/dL

Lymphocytes 20.0 % AST 25 IU/L

Monocytes 10.0 % ALT 12 IU/L

Eosinophils 4.0 % ALP 216 IU/L

Red blood cells 262×104 /μL LDH 373 IU/L

Hemoglobin 9.2 g/dL γ-GTP 20 IU/L

Platelets 3.1×104 /μL Amylase 139 IU/L

<Biochemistry> Total protein 5.7 g/dL

Serum sodium 136 mEq/L Albumin 2.6 g/dL

Serum potassium 3.0 mEq/L Creatine kinase 40 IU/L

Serum chloride 86 mEq/L <Serology>

Serum calcium 8.9 mg/dL C-reactive protein 17.52 mg/dL

ALT: alanine aminotransferase, ALP: alkaline phosphatase, AST: aspartate aminotrans-

ferase, γ-GTP: γ-glutamyltransferase, LDH: lactate dehydrogenase

year (exact duration of treatment unknown), without folic

acid or prophylactic antimicrobial drugs. One day before

coming to our hospital, she was administered levofloxacin

by her family physician. She had a fever of 37.7°C, and the

laboratory data revealed pancytopenia (white blood cell

count 530/μL, hemoglobin 7.6 g/dL, platelet count 3.7×104/

μL) at that time.

At presentation, she was emaciated but had few respira-

tory symptoms. Her vital signs were as follows: body tem-

perature 37.4°C, blood pressure 157/78 mmHg, heart rate 85

bpm, and percutaneous oxygen saturation (SpO2) 96% on

room air. On a physical examination, her wrist joints were

highly deformed but neither tender nor swollen. Slight

coarse crackles were audible on the lower left lung. Labora-

tory findings on admission were pancytopenia (white blood

cell count 820/μL, hemoglobin 9.2 g/dL, platelet count 3.1×

104/μL) and an elevated C-reactive protein (CRP) level (17.5

mg/dL) (Table). Chest radiography and chest computed to-

mography (CT) showed no finding of active inflammation

except some old inflammatory changes (Fig. 1a, b). Ab-

dominal CT also showed no findings regarding a source of

infection.

The patient was admitted to our hospital and treated with

2 g of cefepime every 12 hours. Since her pancytopenia was

suspected of having been caused by the long-term low-dose

MTX therapy, we discontinued MTX, administered suffi-

cient intravenous fluids, and initiated a 6-day course of in-

travenous folinic acid (leucovorin, 18 mg/day). As expected,

the patient’s blood cell counts began to recover, but her

body temperature and CRP level remained high (Fig. 2). A

urine culture, a sputum culture, and two sets of blood cul-

tures on admission were all negative.

On day 6 after her admission, the patient’s levels of lac-

tate dehydrogenase (LDH) (522 U/L) and serum β-D-glucan

(151.9 pg/mL) were elevated. An empirical antifungal ther-

apy (150 mg/day of micafungin) was started. On the same

day, the patient developed hypoxia requiring supplemental

oxygen. Chest X-ray and chest CT revealed bilateral sym-

metric ground-glass opacities (GGOs) and consolidations

with bilateral pleural effusions (Fig. 1c, d). Serum KL-6

(615 U/L) levels were also elevated. Based on these find-

ings, we initiated 2.25 g of piperacillin/tazobactam every 6

hours as an escalation of antibiotic therapy, and we con-

sulted the department of respiratory medicine for a diagnos-

tic and therapeutic strategy for suspected PCP.

Given the patient’s age and clinical condition, broncho-

scopy with bronchoalveolar lavage (BAL) was not con-

ducted. On the 8th day of hospitalization, a sputum test was

performed for a P. jirovecii-specific polymerase chain reac-

tion (PCR), and we initiated sulfamethoxazole/trimethoprim

(TMP/SMX) treatment (sulfamethoxazole 1,600 mg/

trimethoprim 320 mg/day, intravenous) and corticosteroid

therapy (methylprednisolone 80 mg/day, intravenous). The

patient’s temperature and CRP level began to decrease

(Fig. 3). We diagnosed her with PCP based on the positive

PCR result, serum β-D-glucan elevation, and clinical course.

The dose of corticosteroid therapy was tapered, and the

TMP/SMX treatment was continued for 22 days until the

patient’s respiratory symptoms and radiography findings im-

proved. The serum β-D-glucan level transiently increased

just after the initiation of the treatment (Fig. 3) but de-

creased over the course of treatment. The patient was re-

leased from the hospital on day 68 of her hospitalization.

Discussion

We described a case of PCP that became clinically appar-

ent after the introduction of folinic acid treatment for low-

dose MTX-induced pancytopenia in a patient with RA. The

patient’s initial presentation was febrile neutropenia of un-

known origin. In addition to empirical antibiotic therapy, we

discontinued the patient’s MTX regimen and started folinic

acid treatment. Despite the recovery of her blood cell

counts, the patient developed PCP, but she was successfully
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Figure　1.　Radiological findings. Chest X-ray (a) and chest CT (b) on admission showing some old 
inflammatory changes but no findings of active inflammation. Chest radiograph (c) and chest CT (d) 
on day 6 post-admission showing bilateral symmetric ground-glass opacities associated with consoli-
dations and bilateral pleural effusions. CT: computed tomography

Figure　2.　Clinical course during the initial treatment (from day 0 to day 6). The patient’s body 
temperature and CRP remained high post-admission despite the blood cell recovery. BT: body tem-
perature, CFPM: cefepime, CRP: C-reactive protein, Lym: lymphocytes, MCFG: micafungin, Neut: 
neutrophils, WBC: white blood cells

treated with SMX/TMP combined with corticosteroid ther-

apy.

Our patient was clinically diagnosed with PCP based on

the positive PCR findings, an elevated β-D-glucan level, and

radiologic findings. The diagnosis of PCP is difficult to

make because P. jirovecii cannot be cultured. Microscopic

staining with BAL fluid, the best diagnostic method for

PCP (6), could not be performed in this patient because of

her advanced age and clinical condition. Since P. jirovecii-
specific PCR has a false-positive issue with colonization, a

serum β-D-glucan assay is regarded as a useful additional

tool for diagnosing PCP. The cut-off value for differentiating

PCP from colonization was reported to be 33.5 pg/mL, with

a positive predictive value was 0.925 (7). In the present
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Figure 3. Clinical course after the development of dyspnea (from day 6 to day 29). After the initia-
tion of SMX/TMP treatment and adjunctive corticosteroid therapy, the patient’s clinical condition 
and radiographic findings gradually improved. MCFG: micafungin, mPSL: methylprednisolone, 
PSL: prednisolone, SMX/TMP: trimethoprim/sulfamethoxazole, TAZ/PIPC: tazobactam/piperacil-
lin

case, β-D glucan was elevated to 495 pg/mL, which ex-

ceeded the diagnostic threshold. Serum KL-6 elevation was

consistent with the diagnosis of PCP.

Chest CT findings on the 6th hospital day showed bilat-

eral diffuse GGOs associated with consolidations and bilat-

eral pleural effusions, both of which are atypical findings in

PCP. The combination of GGOs and consolidations can be

presented in PCP mainly among non-HIV patients (8).

These findings can also be suggestive of heart failure. How-

ever, the finding of pleural effusion was considered to re-

flect hypoalbuminemia and excessive intravenous fluid. In

addition, the BNP level (69.1 pg/mL) on the 7th day of hos-

pitalization did not support clinically significant heart fail-

ure. Cardiogenic pulmonary edema was therefore considered

to account for only a small part of the extensive GGOs and

consolidations. Cytomegalovirus (CMV) pneumonia, a fre-

quent opportunistic viral infection in immunocompromised

patients, is sometimes difficult to differentiate from PCP on

CT (8). However, the result of the CMV pp65 antigenemia

assay was negative.

The lack of significant CT findings on admission might

have delayed the diagnosis of PCP. Given that the patient

presented to our hospital with a high fever and elevated

CRP and LDH levels, she might have already had PCP on

admission to our hospital with as-yet-unnoticed radiographi-

cal findings. One case report described the absence of

GGOs in HIV-related PCP, which caused the authors to mis-

takenly rule out PCP (9). Another case of PCP with normal

chest CT findings was reported in a patient with HIV infec-

tion (10). To our knowledge, however, there has been no re-

port of PCP showing no relevant chest CT findings in a

non-HIV patient. One possible reason for this is that be-

cause PCP in patients without HIV is generally character-

ized by an acute onset and fast development of disease (6),

it is already progressive when CT is performed. The present

patient was as severely immunosuppressed as one with

AIDS, so the presentation of PCP might have been slowly

progressive, like HIV-related PCP, before admission. Since

latent PCP without abnormal findings on chest CT can oc-

cur under immunosuppressive conditions, such as in cases of

AIDS and severe leucopenia, the early recognition of PCP

should be based not merely on CT findings but also on the

patient’s background and serum β-D glucan values.

The present case can be regarded as a rare case of PCP

presenting with an IRIS-like phenomenon related to leuco-

vorin rescue therapy for MTX-induced pancytopenia. An

IRIS-like condition has been reported to occur in non-HIV

patients, due typically to steroid withdrawal or the cessation

of immunosuppressants (5). In our patient, PCP became

clinically apparent after her recovery from leucopenia, re-

sembling unmasking IRIS, which is defined as a clinical

manifestation of latent infection (11). This phenomenon can

be triggered by reactivation of T-cell mediated immunity due

to the discontinuation of MTX therapy and folinic acid

treatment. Although not fully understood, T-cell-mediated

immunity is believed to play an essential role in the patho-

genesis of IRIS (12). Indeed, there is a case report of a pa-

tient with chronic lymphocytic leukemia who developed an

IRIS-like syndrome associated with PCP after the comple-

tion of alemtuzumab therapy (13). The restoration of the

CD4-positive T-lymphocyte count, the value of which was

suppressed by alemtuzumab, was speculated to lead to the

development of PCP (13).

Our patient was likely to have had long-term myelosup-
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pression due to the low-dose MTX regimen administered

prior to her admission. Risk factors for HIV-associated IRIS

include a low CD4-positive T lymphocyte count and high

pathogen burden at the initiation of anti-HIV therapy (14).

The patient exhibited severe leucopenia with lymphocyte

counts <200 cells/μL. Furthermore, the high level of serum

β-D glucan (495 pg/mL) indicated a high burden of P. ji-
rovecii, despite the fact that the fungal load is generally

lower in non-HIV patients than in HIV-infected patients (6).

In light of the report that a CD4-positive T lymphocyte

count <200 cells/μL is a major risk factor for the develop-

ment of PCP (15), we suspect that for our patient, the sig-

nificant deterioration in her immunity, especially T cell-

mediated immunity, allowed for the growth of P. jirovecii in

her lungs, as seen in HIV-related PCP. We therefore infer

that the patient was at a high risk for an IRIS-like syn-

drome. In this condition, the rapid recovery of white blood

cells, including T lymphocytes, due to the cessation of MTX

and the folinic acid therapy promoted immune reconstitu-

tion, which could have caused an exaggerated inflammatory

reaction to P. jirovecii. Therefore, the lung consolidations on

chest CT that emerged on the 6th hospital day may have re-

flected host immune-mediated pulmonary damage in

PCP (16).

Folinic acid therapy might have contributed substantially

to the rapid recovery of blood cells in the present case. Fo-

linic acid treatment, also known as leucovorin rescue ther-

apy, is mainly used in cases of high-dose MTX-induced he-

matotoxicity. The Japanese clinical guideline of MTX for

RA patients also recommends using it for severe adverse ef-

fects of low-dose MTX (17). The recommended daily dose

of folinic acid is 3 times as much as the MTX dose, so we

administered 18 mg of leucovorin per day (17). Folinic acid

treatment was reported to significantly shorten the recovery

time from pancytopenia due to low-dose MTX therapy in

RA patients (18). This finding suggests that folinic acid

therapy might have accelerated the host immune reaction to

the pathogen through the mechanism described above.

Invasive pulmonary aspergillosis is a frequent opportunis-

tic fungal pneumonia associated with serum β-D glucan ele-

vation in neutropenic patients. We considered it unlikely

based on the radiological findings but should have consid-

ered performing further examinations, including antigen test-

ing.

In conclusion, we reported a rare case of an IRIS-like

condition associated with PCP in a patient with RA who re-

ceived folinic acid treatment for low-dose MTX-induced

pancytopenia. Clinicians should be aware of the possibility

of unmasking opportunistic infections after a patient’s rapid

immune recovery from an immunosuppressive status.
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