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Single Nodular Opacity of Granulomatous Pneumocystis
Jirovecii Pneumonia in an Asymptomatic Lymphoma
Patient
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The radiologic findings of a single nodule from Pneumocystis jirovecii pneumonia (PJP) have been rarely reported. We
described a case of granulomatous PJP manifesting as a solitary pulmonary nodule with a halo sign in a 69-year-old woman
with diffuse large B cell lymphoma during chemotherapy. The radiologic appearance of the patient suggested an infectious
lesion such as angioinvasive pulmonary aspergillosis or lymphoma involvement of the lung; however, clinical manifestations
were not compatible with the diseases. The nodule was confirmed as granulomatous PJP by video-assisted thoracoscopic

surgery biopsy.
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INTRODUCTION

Pneumocystis jirovecii pneumonia (PJP) is one of the most
life-threatening infections in immunocompromised patients.
Typical computed tomography (CT) findings of PP include
diffuse ground glass opacity in both lungs, but cystic
formation or pneumothorax can also be seen, and nodules
are found on rare occasion (1-3). Nodular opacities in
Pneumocystis jirovecii (P. jirovecii) infection are related with
granulomatous response to PJP infection on histopathologic
examination that is an uncommon form of Pneumocystis
infection. Solitary pulmonary nodule in patients with PJP
infection is very rare and only 3 cases have been reported
in the English literature (4-6). In addition, imaging findings
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of single nodular opacities in lymphoma patients can mimic
lymphoma involvement of the lung or other infectious
lesions. The diagnosis of granulomatous PJP infection is
only possible by biopsy rather than traditional procedures
like bronchoalveolar lavage (BAL), because the organisms
are not infiltrated in the alveolar lumen (7).

We reported a patient with diffuse large B cell lymphoma
(DLBL) who presented with an unusual manifestation of
PJP infection after chemotherapy to stress the diagnostic
importance of biopsy rather than BAL. The case was
approved by the Institutional Review Board of Kyung Hee
University Hospital that waived the requirement of patient
informed consent for the retrospective investigation.

CASE REPORT

A 69-year-old woman was diagnosed with stage II DLBL
involving the left gastric and paraaortic lymph nodes. She
had received treatment with the R-CHOP regimen that
consists of rituximab (375 mg/m®), cyclophosphamide (750
mg/m?), adriamycin (50 mg/m°), vincristine (2 mg on day 1),
and prednisolone (100 mg/day for 5 days) every 3 weeks.
After her sixth cycle of R-CHOP chemotherapy, she was
admitted to the hospital for management of neutropenia.
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Her absolute neutrophil count (ANC) was 81, but she had no
fever (36°C) or any other symptoms. The C-reactive protein
(CRP) and the erythrocyte sedimentation rate (ESR) levels
were in the normal range. There was no active lung lesion
on chest radiograph. She was discharged after recovery of
neutropenia (ANC 1771).

She underwent a routine chest CT 2 weeks later for
evaluation of response to chemotherapy. There was a 1.3-cm
subpleural solitary pulmonary nodule in the right lower lobe
(Fig. 1A) on chest CT. Her body temperature was normal
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(36.2°C) and she was asymptomatic. Physical examination
including lung sounds was normal. Laboratory examination
revealed a hemoglobin level of 10.7 g/dL, a white blood cell
count of 3240/uL (57.1% neutrophils, 20.7% lymphocytes,
10.4% monocytes, 6.2% eosinophils, 1.3% basophils) and a
platelet count of 184000/uL. The CRP and ESR levels were
normal.

The patient underwent positron emission tomography-
computed tomography for further evaluation of the nodule,
and the nodule showed high uptake (standardized uptake

Fig. 1. 69-year-old woman with granulomatous PJP.

Chest CT shows small subpleural nodule in right lower lobe (A) and shows high uptake on PET-CT (B). Follow-up CT taken 10 days later shows
progression of nodule with peripheral ground glass opacity (C). Histopathologic features of granulomatous PIP show chronic granulomatous
inflammation (white arrows) with foamy exudates (black arrowheads) (D, hematoxylin and eosin stain, x 400) and Pneumocystis cysts (white
arrows) (E, Gomori methenamine silver stain, x 400). CT = computed tomography, PET-CT = positron emission tomography-computed tomography,

PJP = Pneumocystis jirovecii pneumonia
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values maximum 5.4) (Fig. 1B). Short-term follow-up with
chest CT was conducted under suspicion of an inflammatory
lesion or lymphoma involvement of the lung. The subpleural
nodule grew rapidly to 2.5 cm after 10 days with peripheral
ground glass opacity showing a halo sign (Fig. 1C). There
were no additional abnormal findings in other parts of the
lungs. Interval growth during the short term period was
suggestive of an infectious lesion and a nodule with a halo
sign suggested the possibility of fungal infection such as
angioinvasive pulmonary aspergillosis. However, neutrophil
count was in the normal range and the aspergillosis antigen
test was negative.

Finally, video-assisted thoracoscopic surgery biopsy and
pathology results showed foamy eosinophilic exudates
with the granuloma (Fig. 1D) and demonstrated P. jirovecii
organisms on Gomori's methenamine silver nitrate stain (Fig.
1E). The diagnosis was granulomatous PJP infection. She
received trimethoprim-sulfamethoxazol for 2 weeks and no
additional infections developed during the follow-up period.

DISCUSSION

The most common manifestation of PJP is diffuse alveolar
pneumonia with classical pathologic findings of foamy
intra-alveolar eosinophilic exudates that contains PIP
organisms (8, 9). Granulomatous reaction to PJP organisms
is an unusual pathologic finding comprising 3-5% cases,
predominantly in human immunodeficiency virus (HIV)
patients (10). Until now, granulomatous PJP infection was
reported less frequently in non-HIV than in HIV patients.

The pathogenesis of granulomatous reaction in PJP
infection is related to host states such as prophylaxis with
pentamidine, active malignancy, recent corticosteroid use, or
immune reconstitution diseases rather than PJP genotypes
(9). The systemic use of corticosteroids is associated with
granulomatous PJP infection. The study patient was also
on prednisolone for lymphoma treatment. Withdrawal from
steroids can affect CD4 count and function and can cause
immune reconstitution-like syndrome that is a phenomenon
similar to immune reconstitution syndrome in HIV patients
on anti-retroviral therapy (11). Insidious presentation with
minimal symptoms of mild cough and dyspnea is common
in granulomatous PJP infection; however, we experienced a
very rare asymptomatic PJP infection with granulomatous
reaction, the second case reported to date (12).

There are few reports on detailed imaging findings of
granulomatous PJP infection, but granulomatous PJP
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infection shows variable radiological findings of mostly
diffuse infiltrations, multiple nodules, and rarely a solitary
pulmonary nodule (5, 13). This was the first report of
granulomatous PJP presenting as a solitary pulmonary
nodule with peripheral ground glass opacity, also called
the halo sign. The halo sign on chest CT was first described
in angioinvasive pulmonary aspergillosis, indicative of
hemorrhagic infarction (14, 15). In addition, although

it is less common, the CT halo sign may be observed in
hemorrhagic nodules of infectious origin (mucormycosis,
candidiasis, tuberculosis, viral pneumonia); hemorrhagic
nodules of non-infectious origin (Wegener granulomatosis,
Kaposi sarcoma, hemorrhagic metastases); tumor cell
infiltration (lymphoma, adenocarcinoma with lepidic
growth pattern); and non-hemorrhagic lesions (sarcoidosis
and organizing pneumonia) (16, 17). The CT halo sign

was associated with inflammatory cell infiltrates on
histopathologic examination, in our case.

In case of granulomatous PJP infection, unlike PIJP
pneumonia that shows alveolar infiltration, organisms rarely
exist in the alveoli lumen and therefore BAL specimens
show high false negative rates (7). Furthermore, biopsy
is needed for a definite diagnosis since PJP radiologically
needs differentiation from other infections and malignancies
like lymphoma. Physician awareness of atypical radiologic
manifestation of granulomatous PJP infection will help in
the diagnostic approach.

In conclusion, granulomatous PIP infection shows rare
clinical and radiologic manifestation. Our experience
suggests that granulomatous PJP infection should
be considered a possible diagnosis when non-HIV
immunocompromised patients present with a solitary
pulmonary nodule with halo sign and when suspected,
biopsy, rather than BAL should be performed promptly to
prevent delay in diagnosis and effective treatment.
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