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Pneumocystis jiroveci Pneumonia Mimicking Miliary Tuberculosis 
in a Kidney Transplanted Patient
Division of Pulmonary and Critical Care Medicine, Department of Internal Medicine, University of Ulsan College of Medicine, 
Asan Medical Center, Seoul, Korea
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M.D.

Bilateral interstitial infiltration in chest radiography, which may be fine granular, reticular or of ground glass opacity, 
is the typical radiographic findings of Pneumocystis jiroveci pneumonia. Recently, atypical radiographic features, 
including cystic lung disease, spontaneous pneumothorax or nodular opacity, have been reported intermittently 
in patients with P. jiroveci pneumonia. We report the case of a 29‐year‐old woman with a transplanted kidney 
whose simple chest radiography and HRCT scan showed numerous miliary nodules in both lungs, mimicking 
miliary tuberculosis (TB). Under the presumptive diagnosis of miliary TB, empirical anti‐TB medication was started. 
However, Grocott methenamine silver nitrate staining of a transbronchial lung biopsy tissue revealed P. jiroveci 
infection without evidence of TB. These findings suggest that even in TB‐endemic area other etiology such as 
P. jiroveci as well as M. tuberculosis should be considered as an etiology of miliary lung nodules in immuno-
compromised patients.
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Introduction

  Although Pneumocystis carinii (or P. jiroveci) most 

often affects patients with acquired immune deficiency 

syndrome (AIDS), other immunocompromised hosts are 

at risk for infection by this opportunistic pathogen1. P. 

jiroveci pneumonia is usually suspected from the radio-

graphic and compatible clinical findings. Radiographi-

cally, P. jiroveci pneumonia usually presents as bilateral 

interstitial infiltration, which may be finely granular, or 

reticular or of ground glass opacity2, but it may also 

present with atypical radiographic findings. We describe 

here a case of P. jiroveci pneumonia that mimicked mi-

lariy tuberculosis (TB) in a kidney transplant recipient.

Case Report

  A 29-year-old woman with end-stage renal failure of 

an unknown etiology underwent kidney transplantation 

from a living- related donor in April 2005. She received 

the immunosuppressive drugs cyclosporine (250 mg/ 

day), mycophenolate mofetil (1,080 mg/day), and meth-

ylprednisolone (4 mg/day) continuously as well as pro-

phylactic trimethoprim/sulfamethoxazole for the first 

month after transplantation. There were no complica-

tions. Yet seven months later, she was admitted to the 

Asan Medical Center (Seoul, South Korea) for intermit-

tent fever without respiratory symptoms.

  Her previous medical history was remarkable only for 

successful treatment of chronic hepatitis C infection with 

interferon alpha-2b. She denied any previous contact 
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Figure 1. Chest radiography shows diffuse ground glass
opacity with suspicious fine granularity in both lungs; this
is suggestive of atypical pneumonia or edema with an in-
terstitial pattern.

Figure 2. HRCT scan shows numerous miliary nodules in
both lungs with scattered ground glass opacities. The 
nodules are less than 3 mm in diameter and they are dis-
tributed throughout the entire lung.

with TB patients. She had received the BCG vaccination 

as a child and had a BCG scar on her left shoulder area. 

She also denied any history of smoking or drinking 

alcohol. Prior to kidney transplantation, her simple 

chest radiography showed normal lungs except for mild 

cardiomegaly.

  The physical examination showed that her blood 

pressure was 126/83 mmHg, the respiratory rate 20/min, 

the heart rate 101/min and the body temperature ranged 

up to 39.4oC. Chest examination revealed no abnormal 

breathing sounds. Examination of the heart, abdomen 

and the rest of her body was unremarkable. The other 

laboratory tests were within their normal ranges, except 

that she had mild leukocytosis (white blood cell count: 

10,300/mm3), mild hypoalbuminemia (3.3 g/dL), and an 

increased C-reactive protein (CRP, 3.52 mg/dL) concen-

tration. Serologic test for human immunodeficiency vi-

rus (HIV) was negative. Her blood cyclosporine concen-

tration was 137 ng/mL, which was within the normal 

range.

  Chest radiography showed diffuse ground glass opac-

ity with fine nodules in both lungs, suggesting miliary 

TB with interstitial edema or the early stage of acute 

respiratory distress syndrome (ARDS) pattern (Figure 1). 

An HRCT scan showed numerous diffuse miliary nod-

ules less than 3 mm in diameter and scattered ground 

glass opacities in both lungs, and these findings strongly 

suggested miliary TB (Figure 2). P. jiroveci pneumonia 

was not included in the differential diagnosis at this 

time.

  Because of high fever and the radiographic finding 

typical of miliary TB, she was immediately started on 

anti-TB medication; this was followed by bronchofiber-

scopy with bronchoalveolar lavage (BAL) and trans-

bronchial lung biopsy (TBLB) to confirm the diagnosis 

and obtain the causative organism for drug sensitivity 

test. Her fever subsided immediately after the start of 

anti-TB treatment. The staining for acid-fast-bacilli and 

P. jiroveci, and the PCR for TB were all negative. The 

culture reports were all negative for ordinary bacteria, 

P. jiroveci and fungi in the BAL fluid. Yet unexpectedly, 

TBLB showed a pathological feature indicative of P. jir-

oveci pneumonia. The H&E staining showed that the 

interstitial infiltration was composed of lymphocytes and 

eosinophils, and Grocott methenamine silver nitrate sta-

ining showed many P. jiroveci organisms in the intra- 

alveolar exudates (Figure 3). There were no findings 

suggestive of mycobacterial infection such as granuloma 
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Figure 3. Grocott methenamine silver nitrate staining of
the intraalveolar exudates shows the abundant Pneumo-
cystis jiroveci (×400).

formation and/or caseous necrosis.

  The anti-TB medication was discontinued and trime-

thoprim (280 mg/day) and sulfamethoxazole (1,400 

mg/day) were prescribed for 2 weeks. After 2 weeks 

of treatment with trimethoprim and sulfamethoxazole, 

the patient was free of symptoms; her chest radiography 

showed an absence of diffuse military nodules and 

ground glass opacities.

Discussion

  Despite a declining prevalence, P. jiroveci remains an 

important opportunistic pathogen in immunocompro-

mised hosts and especially in AIDS patients1. Its radio-

graphic features, that is, the bilateral interstitial pattern 

that may be characterized as finely granular or reticular, 

or of ground glass opacity, are often used to diagnose 

P. jiroveci pneumonia2. However, various atypical ra-

diographic features have been reported in patient both 

with and without AIDS. These atypical manifestations 

have ranged from normal chest radiographs to unilateral 

infiltrates, nodules, cavities, pneumatoceles, lymphade-

nopathy and pleural effusion2.

  The miliary pattern of P. jiroveci pneumonia is very 

unusual compared with miliary TB. Only a few cases 

of miliary-type P. jiroveci pneumonia have been report-

ed in immunosuppressed hosts, including both those 

cases with and without AIDS3-5. Although nodular gra-

nulomatous P. jiroveci pneumonia with multiple pulmo-

nary nodules has been reported6,7, the description of the 

radiographic result was imprecise. However, a miliary 

nodular pattern of P. jiroveci pneumonia that’s sugges-

tive of miliary TB had been reported in a patient with 

Letterer-Swie’s disease8. To the best of our knowledge, 

this case is the first report of miliary type P. jiroveci 

pneumonia in Korea.

  In Korea, the notification rate of new TB cases in 

2004 was 65.4 presons/100,000 general population, 

making Korea a country with an intermediate TB-bur-

den. In contrast, the incidence of HIV infection in Korea 

(cumulative incidence: 3,153 persons in the total general 

population from 1985 to 2004) is much lower than that 

of western countries. Hence, the first presumptive diag-

nosis for miliary lung nodules in a compatible clinical 

setting is usually TB. At times, and especially for severe 

cases, anti-TB drugs are prescribed prior to the con-

firmatory diagnosis. In our case, anti-TB medication was 

started before we confirmed the diagnosis because the 

patient was in an immunosuppressed state, and the 

HRCT findings were quite supportive of miliary TB.

  In this patient, the ground glass opacities with accom-

panying miliary nodules may be indicative of P. jiroveci 

pneumonia rather than of miliary TB. However, miliary 

TB also often shows ground glass opacity on CT images 

with or without ARDS9.

  To confirm P. jiroveci pneumonia, the diagnostic pro-

cedures should include sputum induction with hyper-

tonic saline, bronchofiberscopy (BAL and TBLB) or 

open lung biopsy. Bronchofiberscopy with BAL and/or 

TBLB is the most commonly used invasive procedure 

for diagnosing pneumocystosis10.

  In our patient, the first presumptive diagnosis was 

miliary TB and her fever subsided immediately after the 

start of anti-TB treatment. Nevertheless, bronchofiber-

scopy was performed and this led to the correct diag-

nosis. This finding suggests that even if the clinical and/ 

or radiological findings suggest a specific etiology, a 

confirmatory diagnostic work-up should be performed, 

especially for immunocompromised patients who dis-
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play miliary lung lesion. In other similar cases, perform-

ing TBLB or open lung biopsy was also necessary to 

confirm pneumocystosis3,4.

  Among the questions that linger in this case was why 

did the patient’s fever subside immediately after the 

start of anti-TB treatment? No drugs were changed nor 

were there newly prescribed drug given concomitant 

with the anti-TB drugs, and there is no evidence that 

the first-line anti-TB drugs are effective for the treatment 

of P. jiroveci pneumonia. Although rifampicin may in-

crease the metabolic degradation of cyclosporin and 

therefore upregulate immune functioning, this seems 

unlikely because the defervescence was too rapid. 

Although dual infection with M. tuberculosis and P. jir-

oveci was doubtful in our case, it was unlikely that this 

patient was coinfected with P. jiroveci and M. tuber-

culosis since her fever did not recur after withdrawal 

of anti-TB drugs and there was no evidence suggestive 

of TB on the AFB smears and cultures, the TB-PCR and 

the histologic findings.

  In conclusion, P. jiroveci pneumonia can manifest as 

miliary lung nodules, and this is a result that’s usually 

indicative of miliary TB. This finding suggests that in 

immunocompromised patients, and even in endemic 

areas of TB, a confirmatory diagnostic work-up is re-

quired for patients who have the clinical and/or radio-

graphic findings suggestive of miliary TB.
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