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【 CASE REPORT 】

Immune Reconstitution Inflammatory Syndrome Associated
with Pneumocystis jirovecii Pneumonia and

Cytomegalovirus Colitis in a Patient with Rheumatoid Arthritis
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Abstract:
A 68-year-old woman presenting with rheumatoid arthritis was admitted due to pancytopenia caused by

methotrexate. Pneumocystis jirovecii pneumonia was diagnosed based on the abnormal shadows observed on

chest computed tomography, the presence of serum β-D-glucan, and positive P. jirovecii-DNA results in a

sputum analysis. Subsequently, after treatment with leucovorin and trimethoprim-sulfamethoxazole, lung con-

solidation was found to be aggravated, along with a rapidly increasing leukocyte count. In addition, cy-

tomegalovirus colitis was diagnosed. Both conditions were associated with immune reconstitution inflamma-

tory syndrome caused by recovery from leukopenia. The patient was successfully treated with intravenous

methylprednisolone pulse therapy and ganciclovir.
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Introduction

Immune reconstitution inflammatory syndrome (IRIS) is

defined as an aggravated immune response generated against

various pathogens during recovery of the immune system in

patients infected with human immunodeficiency virus (HIV)

and treated with antiretroviral therapy (1). The pathogenesis

of IRIS remains unclear, but an imbalance in the Th1/Th2

cytokine levels has been partly attributed to its pathogene-

sis (2-4). A young age of the patients at the initiation of

anti-HIV therapy, low CD4+ cell count, and low ratio of CD

4+/CD8+ cells are predictors of IRIS in HIV-positive pa-

tients (5).

IRIS can also occur in immunocompromised non-HIV pa-

tients, such as those who have undergone organ transplanta-

tion; those with connective tissue diseases, malignancy, and

neutropenia; and women during the postpartum pe-

riod (2, 6-8). Potential mechanisms that promote recovery

from immunodeficiency include discontinuation or rapid ta-

pering of glucocorticoids or immunosuppressants or both,

withdrawal of or reduction in the effects of anti-tumor ne-

crosis factor (TNF)-α antibodies, and the use of immune-

checkpoint antagonists (6).

We herein report a patient with rheumatoid arthritis (RA)

who developed IRIS associated with Pneumocystis jirovecii
pneumonia (PCP) and cytomegalovirus (CMV) colitis imme-

diately after discontinuation of methotrexate (MTX) because

of pancytopenia.

Case Report

A 68-year-old woman presenting with a 20-year history

of RA was admitted to our hospital because of pancytopenia

development and the presence of an abnormal shadow on

chest computed tomography (CT). She had been treated

with MTX (6 mg; weekly) and actarit (100 mg; daily). Her

vital signs on arrival in the hospital were as follows: body

temperature, 38.9 °C; pulse rate, 122 beats/min; blood pres-

sure, 104/58 mmHg; respiratory rate, 20 breaths/min; and
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Figure　1.　(a) Chest radiography and (b) chest computed tomography (CT) findings on admission. 
There was a ground-glass opacity in the right lung and consolidation in the left lower lobe.

Figure　2.　(a) Repeated chest radiograph and (b) chest CT on day 5 after admission. Consolidation 
and pleural effusion developed, particularly in the right lung.

percutaneous oxygen saturation, 95% (2 L/min via nasal

cannula). Lung auscultation revealed the presence of coarse

crackles at the left lung base. Intermittent abdominal pain

was present in the left lower abdomen.

Laboratory findings were as follows: leukocyte count,

1,100/μL (myelocytes, 2%; metamyelocytes, 1%; neutro-

phils, 9%; eosinophils, 4%; basophils, 1%; monocytes, 37%;

and lymphocytes, 46%); hemoglobin level, 7.7 g/dL; platelet

count, 3.8×104/μL; serum albumin, 2.2 g/dL; lactate dehy-

drogenase level, 149 U/L; urea nitrogen level, 24 mg/dL;

creatinine level, 1.67 mg/dL (estimated glomerular filtration

rate was 24 mL/min/1.73 m2); C-reactive protein level, 35.85

mg/dL; and IgG level, 824 mg/dL. Liver function test results

were nearly within normal ranges. The anti-HIV antibody

test result was negative. Chest radiography and plain chest

CT revealed the presence of ground-glass opacity in the bi-

lateral lungs and consolidation in the left lower lobe

(Fig. 1).

Bacterial pneumonia was suspected, and she was treated

with intravenously administered piperacillin/tazobactam

(13.5 g; daily). Furthermore, leucovorin administration was

commenced for MTX-induced pancytopenia. As the level of

serum β-D-glucan was found to be elevated at 156 pg/mL,

PCP was clinically diagnosed, and trimethoprim-

sulfamethoxazole plus prednisolone (80 mg; daily) was

added to the treatment regimen. On the fifth day after ad-

mission, repeated chest radiography and chest CT showed

the presence of extensive consolidations in the bilateral

lungs, suggesting exacerbation of PCP (Fig. 2). The leuko-

cyte count increased and was found to be 24,200/μL (neu-

trophils, 59%; lymphocytes, 13%) on that day. As worsening

of the consolidations coincided with the rapid recovery of

the leukocyte count, the presence of IRIS associated with

PCP was considered. Methylprednisolone pulse therapy was

commenced, and her general conditions improved. The pres-

ence of DNA of P. jirovecii in the sputum was confirmed by

polymerase chain reaction.

On the 6th day after admission, she developed hemato-

chezia. Colonoscopy revealed the presence of a deep

punched-out ulcer in the sigmoid colon (Fig. 3). A histopa-

thological examination of the biopsied mucosa revealed the

presence of granulation tissue with inflammatory cell infil-
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Figure　3.　Macroscopic findings of the sigmoid colon on colo-
noscopy. Immunohistochemical staining demonstrated positiv-
ity for cytomegalovirus antigen (Inset).

Figure　4.　Clinical course of the patient. Black triangles indicate mPSL pulse treatment. GCV: gan-
ciclovir, L: leucovorin, Lym: lymphocyte, mPSL: methylprednisolone, PSL: prednisolone, TAZ/
PIPC: tazobactam/piperacillin, TMP-SMX: trimethoprim-sulfamethoxazole, WBC: white blood cell

tration. An immunohistochemical analysis showed positive

results for the CMV antigen. CMV colitis was diagnosed via

a macroscopic examination of the colon ulcer and colon his-

tology. Intravenous ganciclovir was administered, and her

abdominal symptoms subsided. The clinical course of the

patient is shown in Fig. 4.

Discussion

A patient with RA developed IRIS as a manifestation of

exacerbated PCP. Rapid recovery of the leukocyte count

might have triggered IRIS development. Treatment with

methylprednisolone pulse therapy showed improved results.

She presented with concomitant CMV colitis, which could

also be considered an IRIS.

To our knowledge, IRIS associated with PCP has never

been reported in patients who discontinued MTX alone.

IRIS associated with tuberculosis has been reported in a pa-

tient with RA when both adalimumab and MTX were dis-

continued; however, the main immunosuppressive agent was

adalimumab (9). IRIS associated with PCP shows acute

manifestation compared with that triggered by other micro-

organisms, such as Mycobacterium tuberculosis or Crypto-
coccus (10). The interval between admission and worsening

of the radiography findings was short (five days) in the pa-

tient discussed in this report. PCP-IRIS can develop within a

week in HIV-positive patients receiving antiviral ther-

apy (10, 11). The prognosis of PCP-IRIS is worse in HIV-

negative patients than that in HIV-positive patients; indeed,

approximately half of non-HIV patients succumbed to PCP,

whereas PCP-associated death was not reported in HIV-

positive patients (11, 12). More potent immunosuppressive
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therapy is required for PCP-IRIS in HIV-negative patients

than in HIV-positive patients.

The rapid recovery of the leukocyte count was a trigger

for PCP-IRIS development. Regarding IRIS triggered during

neutrophil recovery after chemotherapy, invasive aspergillo-

sis and chronic disseminated candidiasis, not PCP, have been

reported as causative factors (13). A strong influx of CD4+

and CD8+ cells in the lungs was demonstrated in a patient

with HIV after PCP-IRIS had developed (14). In HIV-

positive patients, CD4+ cells may be central mediators of

IRIS (15). Thus, the rapid recovery of lymphocytes, rather

than the recovery of neutrophils, may have contributed to

the development of PCP-IRIS in the present patient. The ab-

solute lymphocyte count increased markedly from 506/μL to

3,146/μL on the day after admission. Notably, an increased

lymphocyte count is a marker for PCP-IRIS in patients who

are HIV-negative immunosuppressed hosts (16). However, as

the present patient did not undergo a bronchoalveolar lavage

examination, there is no direct evidence that the lympho-

cytes had accumulated in the lungs.

Furthermore, the marked increase in the lymphocyte count

may have exacerbated the CMV colitis. CMV colitis rarely

manifests as an IRIS; however, it has been reported as an

unmasked IRIS in a patient infected with HIV (17-19). The

present patient developed hematochezia, which coincided

with the exacerbation of PCP. We speculated that CMV coli-

tis was present before admission, and it markedly mani-

fested along with the rapid recovery of lymphocyte count,

causing IRIS development (a paradoxical manifestation of

IRIS). One case of CMV-IRIS presenting with a skin ulcer

has been reported in a patient with rheumatoid vasculitis

with tapering doses of prednisolone and MTX (20).

In conclusion, concurrent development of PCP-IRIS and

CMV-IRIS was observed in a patient with RA. The trigger

for IRIS development was the rapid recovery of the lympho-

cyte count from pancytopenia caused by MTX. Since

myelosuppression is a major complication observed in pa-

tients with RA treated with MTX, clinicians should be alert

for IRIS when the lymphocyte count rapidly recovers.

The patient and her family provided their written informed

consent.
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