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ABSTRACT

Leukemia is the most common malignancy in children which leads to 
immunosuppression and predisposes patients to opportunistic infections. 
We report a 12-year-old girl with acute lymphoblastic leukemia (ALL) who 
developed simultaneous infection with pneumocystis Jirovecii pneumonia and 
aspergillosis in the induction phase of chemotherapy. The patient developed 
pulmonary cavitation and pneumothorax which was treated with trimethoprim-
sulfamethoxasole in addition to intravenous liposomal Amphotrecin B. 
Pediatric oncologists should consider concurrent co-infection of opportunistic 
infections such as aspergillus fumigatus and Pneumocystis Jirovecii in 
immunocompromised patients especially if pneumothorax develops in early 
stages of disease or immunosuppressive therapy.
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Introduction
Leukemia is the most common hematological 

malignancy in children. Acute lymphoblastic leukemia 
(ALL) is the most common childhood leukemia (1) with 
an incidence of 5.45:100,000 persons in Iraq (2). Several 
genetic susceptibilities have been suggested for ALL, 
are considered important in response to treatment (3, 4). 
Patients with leukemia are susceptible to opportunistic 
infections due to defective mucocutaneous barriers, 
alterations in microbial colonization, defects in 
phagocytosis, cytokine release and toll-like receptor, 
disorders of adaptive immunity and reticuloendothelial 
system (5). Accordingly, leukemic patients are susceptible 
to opportunistic infections such as pneumocystis Jirovecii 
pneumonia and different kinds of fungal infections 
including aspergillosis (6). Pneumocystis Jirovecii can be 
a life-threatening condition in immunodeficient patients 

such as patients with acquired immunodeficiency syndrome 
(AIDS), malignancies or congenital immunodeficiencies, 
which necessitates greater attention and special care in 
these patients (7). The lymphocyte disorder in ALL 
patients, which may be due to the underlying disease or 
the effect of treatment, can predispose patients to more 
aggressive pneumocystis pneumonia infections that may 
lead to hypoxia, tachypnea, dyspnea and cough (8). One of 
the most common fungal infections in leukemic children 
is pulmonary aspergillosis, which can present with fever, 
cough, chest pain, hemoptysis and pulmonary infiltrates 
on radiological imaging (9, 10).

Herein, we present an adolescent girl suffering from 
leukemia with pulmonary cavitation and pneumothorax 
due to co-infection of Pneumocystis Jirovecii pneumonia 
and aspergillus fumigatus in the induction phase of 
chemotherapy. 
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Case Presentation
A 12-year-old girl with a diagnosis of pre-B cell ALL 

who was scheduled to receive induction chemotherapy 
with “BFM 2009 ALL” protocol, (Vincristine, 
Daunarubicin, L-Asparaginase and Dexamethasone) 
was admitted to Besat Hospital, Hamadan, Iran. Two 
weeks after commencement of chemotherapy, the patient 
suffered from acute chest pain. At physical examination, 
tachypnea with decreased right-sided breathing sounds 
was detected during auscultation. Chest radiography 
demonstrated right sided pneumothorax. As a result, 
chest tube was inserted which resulted in improvement 
of respiratory symptoms. In addition, trimethoprim-
sulfamethoxasole was started to cover the probable 
infection with Pneumocystis Jirovecii pneumonia. One 
week after removing the chest tube, chest pain reappeared 
in the patient. Chest CT scan was performed in which 
repeated pneumothorax and cavity shaped lesions 
were identified in the right lung, so chest tube was re-
inserted (figures 1 and 2). The patient underwent lung 
biopsy where the tissue was submitted for bacteriologic 
culture, pathological examination and analysis of 
Polymerase Chain Reaction (PCR) for mycobacterium 
tuberculosis and other causes of respiratory infections 
in immunocompromised patients (table 1). The result of 
PCR revealed aspergillus fumigatus and Pneumocystis 

Jirovecii co-infection, hence antifungal treatment with 
liposomal Amphotrecin B was added to trimethoprim-
sulfamethoxasole. By resolution of respiratory symptoms, 
the patient was discharged with oral trimethoprim-
sulfamethoxasole and itraconazole to complete the entire 
course of the treatment. 

Discussion
Patients suffering from ALL are susceptible to 

opportunistic infections such as Pneumocystis Jirovecii 
pneumonia and invasive aspergillosis due to severe 
immunosuppression, protracted neutropenia and 
consumption of high-dose corticosteroid therapy (11). In 
the present case, concomitant infection of Pneumocystis 
Jirovecii pneumonia with aspergillosis resulted in 
progression of the disease to severe respiratory distress. 
This was due to the fact that in the early phase, only 
Pneumocystis Jirovecii pneumonia infection was 
diagnosed based on the clinical manifestations and 
imaging results of the patient. Therefore, insufficient 
treatment resulted in the recurrence of the symptoms 
after removal of the chest tube and the co-infection of 
Pneumocystis Jirovecii pneumonia and aspergillosis was 
diagnosed after PCR. 

PJP is an important and life threatening infection, 
observed in HIV and non-HIV immunocompromised 

Figure 2: Chest computed tomography; demonstrating multiple cavities and right-sided pneumothorax.

Figure 1: The first chest radiograph (A, on admission), demonstrate peribronchial cuffing, and the second chest radiograph (B, at 
the time of respiratory distress) demonstrate multiple cavities with right-sided pneumothorax.
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patients and its co-infection with several pathogens have 
been reported (12). Co-infection of Pneumocystis Jirovecii 
pneumonia with aspergillosis is considered a diagnostic 
challenge, usually observed in immunocompromised 
patients. There are reports of co-infection of Pneumocystis 
Jirovecii pneumonia and aspergillosis in non-HIV old 
patients, immunocompromised due to systemic steroid 
therapy after brain surgery (9, 13). Short-term and high-
dose steroid therapy has been considered as one of the 
risk factors of co-infection of Pneumocystis Jirovecii 
pneumonia and aspergillosis in non-HIV patients, which 
resulted in death of a patient, as reported by Hagia and 
colleagues (14). In their reported case, co-infection 
of Pneumocystis Jirovecii pneumonia and invasive 
pulmonary aspergillosis was diagnosed by CT-guided 
necroscopy and based on the results of pathologic 
examination (14). Although the underlying disease and 
the age range of our patient were different from the above-
mentioned studies, they confirm the risk of co-infection 
of Pneumocystis Jirovecii pneumonia with pulmonary 
aspergillosis in immunocompromised patients.

The case presented by Lee and colleagues (15) was 
a 28-year-old women who developed Pneumocystis 
Jirovecii pneumonia and aspergillosis after organ 
transplantation. In their reported case, chest radiograph 
showed diffuse reticulonodular infiltration which 
progressed to “halo sign” after 3 weeks of treatment 
for Pneumocystis Jirovecii pneumonia and finally, 
bronchoalveolar lavage (BAL) confirmed the diagnosis 
in the patient. Although the age range of this patient (15) 
was closer to our case, compared to other studies (9, 12-
14), the underlying disease and the method of diagnosing 
co-infection was different from ours. In another report, 
presented by Markantonatou and co-workers (16), co-
infection of Pneumocystis Jirovecii pneumonia with 
pulmonary aspergillosis was reported in two cases; one 
patient suffered from crescentic IgA nephropathy, who 
received immunosuppressive therapy (corticosteroids) 
and responded to TMP-SMX treatment plus voriconazole, 
while the other patient, who suffered from non-Hodgkin 
lymphoma and developed the co-infection under 
chemotherapy did not respond to this treatment (16). 
The second case presented by Markantonatou and co-
workers was one of the few cases, reporting co-infection 
of Pneumocystis Jirovecii pneumonia with pulmonary 
aspergillosis in a patient with leukemia, similar to that 
reported in the present study, while the type of leukemia 

differed from that of ours. All in all, all the above-
mentioned studies, like ours, emphasize on the risk of 
co-infection of Pneumocystis Jirovecii pneumonia and 
aspergillosis in immunocompromised patients, which 
highlights that the physician must pay greater attention 
and have stronger clinical suspicion for appropriate 
diagnosis and management of this co-infection in such 
patients. 

As presented above, co-infection of Pneumocystis 
Jirovecii pneumonia and aspergillosis was detected 
in patients with different diseases and was diagnosed 
by different methods. According to Fifth European 
Conference on Infections in Leukaemia (ECIL-5), 
immunofluorescense assay is defined as the most sensitive 
paraclinical diagnostic for diagnosis of Pneumocystis 
Jirovecii pneumonia and Real-Time PCR (RT-PCR) is 
advised for fluid specimens, although negative results are 
not able to rule out Pneumocystis Jirovecii pneumonia 
(17). In our case, co-infection of Pneumocystis Jirovecii 
pneumonia and aspergillosis was successfully diagnosed 
by PCR.

Conclusion
Aspergillosis and pneumocystis jirovecii are uncommon 

causes of pneumothorax, more commonly observed 
in immunocompromised patients. The co-infection, if 
it occurs in patients with leukemia, usually presents 
in late phases of cancer treatment. In the present case, 
pneumothorax happened in the first stages of the 
chemotherapy. Therefore, physicians should be aware 
of aspergillus fumigatus and Pneumocystis jirovecii co-
infection in early stages of immunosuppressive or 
corticosteroid therapy.

Conflict of Interest: None declared.
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