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’

Respiratory syncytial virus (RSV) is the major cause of lower respiratory tract infection in infants, Life—threatening RSV
infection is often reported in young children and immunocompromised hosts, Since there is no report on ribavirin therapy
for RSV pneumonia in pediatric cancer patients in Korea, we report one case of RSV pneumonia that developed in an
infant with acute lymphoblastic leukemia (ALL). Despite administration of oral ribavirin and intravenous immunoglobulin,
the patient’s respiratory distress worsened and admission to an intensive care unit was necessary. Chest x—ray showed
multifocal consolidation, pneumothorax, and pneumomediastinum, Treatment with aerosolized ribavirin led to significant
clinical improvement, The role of aerosolized ribavirin is still controversial, but it might have a therapeutic potential for
severe RSV pneumonia in children with leukemia, (Korean J Pediatr Infect Dis 2012;19:162—167)
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Introduction California, USA) is the only licensed antiviral agent
approved for the treatment of RSV lower respiratory
Respiratory syncytial virus (RSV) is a single— tract infection (LRTI) in hospitalized infants and
stranded, enveloped RNV virus, which represents young children, although its use is now restricted
the primary respiratory pathogen in infants and to high—risk infants. However, there are some limi-
young children worldwide". Although most infections tations of clinical practice, and aerosolized ribavirin
are self—limited, RSV can be associated with severe Is extremely expensive, is difficult to use, and not
and life—threatening clinical conditions, particularly supported by controlled clinical trials. In Korea, little
among high—risk patients such as those with pre- has been reported about the treatment with aero-
maturity, congenital heart disease, chronic lung dis- solized ribavirin of pediatric patients with cancer.
ease, and immunocompromised individuals™ AL Herein, we present the case of an infant with leu-
present, the most effective therapy of RSV infection kemia and severe RSV pneumonia who was success-
remains supportive care. Inhaled ribavirin (Virazole fully treated with aerosolized ribavirin.
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Case Report

An 8—month—old infant with acute lymphoblastic
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for chemotherapy. She was born by normal vaginal
delivery at 38 weeks of gestation with a birth weight
of 3.15 kg. There was no previous history of illness,
and the familial history was unremarkable. At the
time of transfer, the patient had respiratory symp-
toms of coughing and runny nose. She had no fever.
Physical examination did not reveal any significant
findings. She began remission—induction chemothe-
rapy on the second day of hospitalization.

On hospital day 8, she developed fever (maximum
temperature, 38.9°C) with worsened cough, but ex-
hibited no signs or symptoms of respiratory distress.
On physical examination, crackle and wheezing were
heard. The chest computed tomography (CT) showed
multifocal air—space consolidation in both lungs (Fig.
1A). The fever persisted despite the administration
of empiric antibiotics (teicoplanin and meropenem).
Multiplex polymerase chain reaction (PCR)/RT-—
PCROP (Cosmo Genetech, Seoul, South Korea) assay
of a panel of respiratory viruses performed on a
nasopharyngeal specimen (obtained hospital day 8)
revealed a positive result for RSV on hospital day
11. Treatment with intravenous immunoglobulin
(IVIG, 400 mg/kg/day, 5 days) and oral ribavirin
(15 mg/kg/day) was initiated. By day 5 of IVIG the-
rapy, the high—grade fever disappeared, but the
patient’s clinical condition was deteriorating. She
presented with tachypnea, irritability, and chest wall
retraction. The chest x—ray on follow—up revealed
pneumothorax and pneumomediastinum, and a chest
tube was inserted (Fig. 1B). Laboratory findings
were as follows: hemoglobin of 10.7 g/dL; white
blood cell (WBC) count of 1,100/mm® (neutrophil 24
%, lymphocyte 74%, monocyte 2%); and a platelet
count of 68,000/mm®. C—reactive protein (CRP)
was 0.1 mg/dL. (normal range, 0.0—0.5). Although
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supplementary oxygen 2L was administered, the
percutaneous oxygen saturation (SpO2) decreased
to 85—87%, and the patient was transferred to the
pediatric intensive care unit (PICU).

On PICU day 1 (hospital day 16), the pneumo-
thorax and respiratory status of the patient were
worsening, so we decided to administer aerosolized
ribavirin. According to the manufacturer’s recom-
mendation, a daily dose of 6 g was diluted with
sterile water to a volume of 300 mL to achieve a
concentration of 20 mg/mL. The aerosolized ribavirin
was delivered by the Small Particle Aerosol Gene-
rator (SPAG 2, ICN Pharmaceuticals, Inc., California,
USA) via a face mask. Ribavirin was administered
over 18 hours every 24 hours for 3 days. Cardiore-
spiratory monitoring including electrocardiogram and
pulse oximetry was provided for the patient. During
the course of therapy with ribavirin, the patient to-
lerated the medication, without specific side— effects
such as bronchospasm and hemolytic anemia. Later
she showed marked clinical improvement on hospital
day 20.

However, she again developed fever (up to 39.2
C), hypotension, and pulmonary hemorrhage on
hospital day 22. There was a new infiltrate on chest
radiograph. Laboratory findings revealed hemoglobin
of 10.1 g/dL, WBC count of 22,000/mm® (neutrophil
81%, lymphocyte 11%, monocyte 7.2%), platelet
count of 113,000/mm°®, and CRP was 0.1 mg/dL.
Culture was negative for bacteria, Mycobacterium
species, and fungi. The PCR analysis for Pneumo-
cystis jirovect and cytomegalovirus were all negative.
The galactomannan assay from serum and broncho-
alveolar lavage fluid was 0.8 and 0.5, respectively.
She was diagnosed with probable invasive pulmonary

aspergillosis (IPA) and treated with voriconazole”.
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Fig. 1. Computed tomography of chest revealed multifocal air-space consolidation in both
lungs (A), and chest radiography showed pneumothorax and pneumomediastinum in
right side (B). After aerosolized ribavirin treatment, follow-up computed tomography
(O) and chest radiography (D) showed improvement of patchy consolidations and
pneumothorax.

On the third day of the voriconazole treatment, the
patient became afebrile and the chest tube was re-
moved. Upon resolution of her symptoms, the pa-
tient’s clinical condition and chest x—ray improved,
and antibiotics was discontinued on hospital day 33
(Fig. 1D). Her repeated multiplex PCR assessment,
done weekly, was negative for RSV on hospital day
37. She was discharged with oral voriconazole 38
days after admission. After six months, the chest
CT revealed significant regression of lung lesions
(Fig. 1C). At present, she is followed in the out-
patient clinic regularly for maintenance chemotherapy

and is doing well.
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Discussion

RSV is one of the most common causes of pediatric
bronchiolitis and pneumonia worldwide". Although
most infections are self—limited, RSV infection can
be associated with significant morbidity and mortality
in premature patients and infants with chronic lung
disease or hemodynamically significant congenital
heart disease® ”. Furthermore, RSV has been now
recognized as an important cause of LRTI and death
in patients with hematologic malignancy and reci-

> In this case, severe RSV

plents of transplants
pneumonia developed in an ALL infant undergoing
remission—induction chemotherapy. Among immu-

nocompromised children, severe RSV infection has
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been reported, especially in children undergoing
chemotherapy for cancer and those with immuno-

deficiency disease”.

Several factors have been
identified that increase the risk for progression of
severe RSV disease, such as the loss of integrity
in the mucosa, low production of serum antibodies,
deficient cytotoxic T—cell function, lymphopenia,
following chemotherapy or transplants& v,
However, current treatment options are primarily
supportive care, including maintenance of an airway,
providing adequate hydration, and preventing hypo-
xemia or hypercarbia. The data regarding treatment
of severe RSV infection in leukemic children is
sparse in Korea. Ribavirin, a nucleotide analogue,
is the only antiviral drug approved in the United
States by the Federal Drug Administration (FDA)
for the therapy of severe RSV disease. Although
several randomized trials suggested that ribavirin

was efficacious for RSV infection'® 'V

, its use re-
mains under debate because of questions about the
efficacy, concerns about substantial safety issues,

2 Tn addition,

difficulty of use, and its high cost
there are several treatment regimens based on the
different methods of ribavirin administration, and
comparative study for each is lacking. Anak et al.®?
suggested that oral ribavirin with IVIG can be a safe
and practical regimen in the treatment of RSV infec-
tion among pediatric patients with oncologic diseases
and/or bone marrow transplantation (BMT). Intra-
venous ribavirin therapy has shown favorable results
in a few cases, but there are no established data to

1419 “The patient reported here con-

support this
tinued to deteriorate clinically despite the use of
oral ribavirin and IVIG, therefore aerosolized ribavirin
was subsequently administered. The therapy was

relatively well tolerated, and improvement occurred
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only after initiation of aerosolized ribavirin. How-
ever, therapy was available only for the minimum
duration of three days because of the burden of high
cost. Clinical deterioration with pulmonary hemorrh-
age and hypotension was again seen on hospital day
22, but this was likely because our patient developed
IPA with a positive galactomannan assay. It has
been known that immunocompetent patients can
develop IPA immediately after or during respiratory
virus—related LRTI'* '”. In addition, recent studies
reported that respiratory virus infections increase
the risk of IPA after allogeneic hematopoietic stem
cell transplantation (HSCT)'® ¥,

Persistence of RSV infection beyond usual time
periods (RSV shedding may exceed 100 days versus
21 days for immunocompetent children) among im-
munocompromised patients is often observed, and
1s associated with high morbidity and mortality rates’ .
In our patient, RSV PCR was performed each week,
and RSV positivity was shown for 37 days. Further
studies about the association between the treatment
of ribavirin and the duration of viral shedding will be
needed.

In summary, this is the first report of RSV pneu-
monia in an immunocompromised infant who under-
went chemotherapy and was successfully treated
with aerosolized ribavirin in Korea. Our case sug-
gests the use of aerosolized ribavirin as a treatment
option in cases of severe RSV pneumonia in pediatric

leukemia patients.
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