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INTRODUCTION

The use of intensive chemotherapy in the treatment of
childhood leukemia has been highly successful but has
also resulted in an increase in the length and degree of
granulocytopenia and immunosuppression. Conse-
quently, the incidence of invasive fungal disease has
risen.1 It is now established that prompt recognition and
treatment of these infections can prevent needless mor-
tality.2 Combined lung resection and anti-fungal chemo-
therapy are often necessary to control the infection in this
immunosuppressed population. However, the decision to
perform a surgical procedure during theacutephase of
infection in this population remains difficult. We report
the case of a 7-year-old girl treated for ALL, in whom
successful combination of anti-fungal chemotherapy and
lung resection was carried out during a life-threatening
pulmonary fungal infection. This therapeutic approach
proved successful and allowed the completion of chemo-
therapy without interruption.

CASE REPORT

A 7-year-old girl was referred to our hospital with
ALL. Induction chemotherapy was started in a clean iso-
lation room and included prednisolone (60 mg/m2/day),
vincristine, doxorubicin, and asparaginase, according to
the BFM protocol.3 Two weeks after the initiation of
chemotherapy, the child became neutropenic and devel-
oped a clinical and radiological localized pulmonary in-
fection resistant to broad-spectrum antibiotics. A large
granuloma was demonstrated on bronchoscopy. Smears
of bronchoalveolar lavage fluid exhibited dichotomously
branched septate hyphae compatible with a diagnosis of
invasive aspergillosis or mucormycosis. Cultures were
negative for fungal infection or other opportunistic
agents such as CMV, other viruses,Legionella pneumo-
phila, or Pneumocystis carini.Antigen detection and
extensive search for multisystemic involvement were

negative. Administration of granulocyte colony-stimu-
lating factor and a combination ofsystemic(1 mg/kg/
day) andnebulizedamphotericin B was immediately
started. After completion of induction therapy despite the
pulmonary infection, bone marrow recovery was ob-
served and histological examination of the bone marrow
showed that complete remission was achieved. However,
the pulmonary infection showed a progressive course,
characterized by rapid worsening of the clinical status
and of the radiological picture. Acute toxicity of ampho-
tericin B was observed, with chills, fever, and renal im-
pairments as shown by refractory hypertension. A chest
CT scan exhibited an extension of pulmonary consolida-
tion with development of a large cavitary lesion close to
the left pulmonary artery (Fig. 1). Moreover, a second
lesion at the base of the lung appeared. To prevent life-
threatening and sudden hemoptysis, emergency thoracot-
omy was performed. The wall of the left pulmonary trunk
artery was completely destroyed, and total resection of
the left lung was necessary. As all cultures from biopsied
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material were negative, it was impossible to differentiate
between aspergillosis and mucormycosis.

The postoperative period was uneventful. Because of
the acute toxicity withconventionalamphotericin B
therapy, antifungal therapy was continued with ampho-
tericin B lipid complex (Abelcett 5 mg/kg/day) for 45
days while chemotherapy was carried on for 2 weeks
after pneumonectomy. Eighteen months after surgery,
maintenance chemotherapy has continued with no evi-
dence of recurrence of leukemia or pulmonary mycosis.
Respiratory reserves are good, with no limitation of usual
daily activities.

DISCUSSION

This case report points out the challenge we encounter
when treating coexisting pulmonary filamentous mycosis
and ALL in a 7-year-old child. The case is striking for
two main reasons:First, this infection occurred only 15
days after beginning conventional chemotherapy. The
child did not undergo bone marrow transplantation, nor
high-dose chemotherapy. Moreover, radiological find-
ings were unremarkable. Although it has been stressed by
Denning and Stevens4 that children who receive cortico-
steroids as part of their chemotherapy are at high risk of
developing invasive fungal disease, the early onset of this
infection is noteworthy. This stresses the fact that in this
immunosuppressed population, fungal infection must
easily be suspected and treated, before specific radiologi-
cal findings develop and while awaiting results of cul-
tures or other confirmary tests.Second,fatal hemoptysis
can cause death in patients with acute leukemia treated
for fungal infection and recovering from neutropenia. In
Pagano et al.’s5 retrospective study, hemoptysis was the
cause of death in 12 of 112 adult patients with pulmonary
mycoses without any signs or symptoms predictive of
this fatal complication. Albelda and colleagues6 also re-
ported massive life-threatening hemoptysis in 26% of
adults with ALL and invasive aspergillosis while achiev-
ing marrow recovery. Therefore, in adult patients, early
surgical resection to prevent life-threatening hemoptysis
is now encouraged.7,8 In the pediatric literature only a
few cases of surgical resection during the acute phase of
the disease have been described9, 10; most of the other
cases have been patients who have undergone lung re-
sections late to complete chemotherapy or received a
bone marrow transplant under optimal conditions.11 In
our case, a chest CT scan performed immediately after

recovery from granulocytopenia exhibited a large cavi-
tary lesion in close proximity to the left pulmonary artery
(Fig 1). Fatal hemoptysis was feared, and immediate sur-
gical resection was considered necessary despite the
child’s weakness. Although we regretted that complete
pneumonectomy was required, it is important to note that
this aggressive policy was well tolerated. Local control
of the infection was promptly achieved. It was thus pos-
sible to complete chemotherapy without delaying subse-
quent courses.

CONCLUSIONS

This case report stresses that in the pediatric popula-
tion, such as children treated for ALL, prompt recogni-
tion and treatment of fungal pneumonia is mandatory.
The high mortality of these infections, combined with
our limited experience, leads us to advocate an aggres-
sive surgical approach. This policy lessens the risk of
hemoptysis and allows chemotherapy to be completed
without delays. However, the decision to embark on such
surgery will remain a delicate matter and should be a
multi-disciplinary decision made among the pediatric on-
cologist, pulmonologist, and surgeon.
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Abbreviations

ALL Acute lymphoblastic leukemia
BFM Berlin-Frankfurt-Münster
CMV Cytomegalovirus
CT Computed tomography

Fig. 1. Chest computed tomogram showing a large cavitating
mass in close contact with the left pulmonary artery.
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