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Omalizumab is a recombinant DNA-derived humanized immunoglobulin G (IgG) anti-IgE monoclonal
antibody approved for use in patients with allergic asthma. However, it is not approved for allergic
bronchopulmonary aspergillosis (ABPA). Conflicting reports exist about the effects of omalizumab on ABPA
in patients with cystic fibrosis (CF). We report 2 patients with CF treated with omalizumab, in whom
frequency of ABPA exacerbations was markedly reduced with treatment. Additionally, hospitalizations were
reduced from 5 per year to once in 18 months in the first patient and from twice to once per year in the
second patient. Free IgE decreased by 87.9% after 6 months of therapy in the first patient and by 95.6%
after 7 months of therapy in the second patient. Neither of the two patients had evidence of asthma.
Omalizumab may be useful in treating ABPA in patients with CF, and including free IgE in monitoring the
response to therapy will be helpful.
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INTRODUCTION

Allergic bronchopulmonary aspergillosis (ABPA)
afflicts 2% to 15% of patients with cystic fibrosis
(CF).1 It is characterized by an elevated total serum
immunoglobulin E (IgE) level and the presence of
IgE antibodies directed againstAspergillus fumigatus
antigens. These immune responses cause destructive
changes in the airways and a decline in pulmonary
function.2 ABPA is characterized by wheezing,
transient low-grade fevers, pulmonary infiltrates,
fibrosis, and central bronchiectasis.1 Minimal diag-
nostic criteria for APBA in patients with CF include
1) acute or subacute clinical deterioration not
explained by another etiology; 2) total serum IgE
levels .500 IU/mL; 3) immediate cutaneous reac-
tivity to Aspergillus spp or the presence of serum IgE
antibody toA fumigatus; and 4) one of the following:
a) precipitins to A fumigatus or demonstration of
IgG antibody to A fumigatus or b) new or recent
abnormalities observed on chest radiographs or

chest computed tomography (CT) scans that have
not cleared with antibiotics and standard physio-
therapy.1

Approved treatments for ABPA include systemic
steroids and antifungal agents. Antifungal agents
are sometimes used in an attempt to reduce the
antigen burden from fungal colonization, and
systemic corticosteroids are used to attenuate the
inflammatory and immunological activity. Long-
term treatment with oral corticosteroids is often
required for repeated exacerbations, and this can
result in serious adverse effects. As a result,
alternative therapies have been sought. One such
therapy uses the humanized recombinant anti-IgE
monoclonal antibody omalizumab (Xolair; Genen-
tech, San Francisco, CA). There have been no
randomized clinical trials of omalizumab involving
this condition. However, there have been conflicting
case reports in the literature about the long-term
success of omalizumab in sparing steroid use in
patients with cystic fibrosis.3–6 We report the cases
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of 2 patients with CF and ABPA who improved
dramatically with omalizumab treatment; there was
no evidence of asthma in either patient.

CASE 1

Case 1 involved a 16-year-old Caucasian male
with cystic fibrosis, F508-del homozygous, who was
initially seen at our center when he was 9 years of
age. At initial presentation, he carried the diagnosis
of ABPA and was taking itraconazole and predni-
sone 3 times per week. Overall, he was taking
itraconazole and prednisone for 4 years before they
could be discontinued. Burkholderia cepacia com-
plex B multivorans strain bacteria grew from his
sputum culture the year he was weaned from
prednisone. He had 12 exacerbations from 2007 to
2009 requiring 11 hospitalizations. He initially
improved with intravenous antibiotics and steroid
bursts, but the exacerbations occurred with increas-
ing frequency. In early 2009, alternate morning
prednisone therapy was reinitiated as a result of
several ABPA exacerbations that were character-
ized by increased sputum production, a declining
forced expiratory volume in 1 second (FEV1),
elevated total serum IgE concentrations, and
detectable serum IgE and IgG antibodies to A
fumigatus. IgG precipitins to A fumigatus were
negative. However, high-resolution CT scans
showed central bronchiectasis. In 2009, despite
being on chronic steroids, he required 5 hospital-

izations secondary to failed outpatient treatment
(Figure 1). Of note, this patient never had a
bronchodilator response and had no other clinical
evidence of asthma. His FEV1 never normalized
while taking systemic corticosteroids. The radioal-
lergosorbent test (RAST) was positive for cat
dander and dust mites.

In November of 2009, at the age of 13 years, he
was admitted with a severe exacerbation, hypox-
emia, and an FEV1 of 0.86 L (36% predicted). He
remained sick, despite treatment with aggressive
airway clearance and intravenous antibiotics. His
total IgE serum concentration was 1039 kilo units
(kU)/L, and he had worsening central bronchiec-
tasis on CT scans, with scattered tree and bud and
nodular opacities. Because he met the diagnostic
criteria for ABPA in patients with CF and was not
responsive to conventional therapy, omalizumab,
450 mg subcutaneous (SC) once per month (0.012
mg/kg/IgE unit), was initiated. Since beginning
omalizumab therapy 18 months previously, the
patient’s FEV1 increased to 1.78L (58% of predict-
ed), and it has been 15 months since his last hospital
admission (Figure 1).

His free IgE decreased from 1092 kU/L to 397
kU/L after 6 months of therapy (Figure 2) with an
omalizumab-induced reduction of 87.9%, as as-
sessed by a surface plasmon resonance assay
(Biacore 3000; GE Healthcare, Piscataway, NJ).
This assay involves analyzing test sera simulta-
neously across 2 flow cells on a Biacore CM5 chip
on which omalizumab (anti-IgE) has been cova-

Figure 1. FEV1 (solid diamonds with solid line), FVC (solid circles with solid line), hospitalizations (solid triangles),
and omalizumab injections (solid squares) over time for Case 1.
FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity
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lently coupled to each. IgE unbound with omalizu-
mab (free IgE) in serum binds to the immobilized
omalizumab on the chip and modifies the surface
plasmon resonance signal that is then interpolated
from a total serum IgE calibration curve.

During his only hospital admission after starting
omalizumab therapy (at 3 months) (Figure 1), the
patient did not have hypoxemia, and the exacerba-
tion was much less severe than during previous
admissions. Most importantly, he reported that his
quality of life had improved and that he had a
reduced frequency of cough and mucus production.
He was completely weaned from corticosteroids
after 4 months of omalizumab therapy.

CASE 2

A 12-year-old Caucasian male with cystic fibrosis
first presented when he was 4 years old. He had
meconium ileus at birth and was diagnosed with CF
thereafter. In October 2008, at the age of 9, he was
diagnosed with ABPA when he presented with
deteriorating pulmonary function, increased cough
and sputum production, an elevated total serum IgE
level of 3396 kU/L, and detectable IgE and IgG
antibodies to A fumigatus. IgG precipitins to A
fumigatus were positive. After an 8-week course of
alternate day prednisone, he improved clinically and
was successfully weaned off steroids. His IgE level
eventually dropped to 990 kU/L. In August of 2009,
he had another ABPA exacerbation with a decrease

in FEV1 and an increase in total IgE and specific
serum IgE antibody to A fumigatus. Again, he
responded to 2 weeks of daily prednisone therapy.
He required hospitalization twice per year at that
time but also had frequent exacerbations that were
treated with oral antibiotics and oral corticosteroids.
Of note, he had a slight bronchodilator response only
on 2 occasions in the previous 4 years, and a trial of
inhaled corticosteroids yielded no clinical benefit.
Additionally, he had a RAST test result that was
positive for dust mites and Cladosporium herbarum.

In July 2010, the patient had another pulmonary
exacerbation with a total IgE of 1782 kU/L.
Because of frequent exacerbations and declining
FEV1 (39% predicted), a trial of omalizumab was
initiated at 450 mg SC every 2 weeks (0.016 mg/kg/
IgE unit/month). His chest CT showed both central
and peripheral bronchiectasis. His free IgE level at 3
months after therapy commenced was 132 kU/L,
while his total serum IgE was 2974 kU/L). The
omalizumab-induced reduction in free total serum
IgE was 95.6%. Clinically, his FEV1 reached his
personal best at 1.25 L, (60% predicted), and he
required only 1 hospitalization for pulmonary
exacerbations since commencing omalizumab ther-
apy 12 months previously (Figure 3).

DISCUSSION

We describe two cases of patients with CF and
ABPA whose conditions improved dramatically on

Figure 2. Free (dashed line) and total IgE (solid line) concentrations for Case 1.
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omalizumab therapy. No evidence of asthma
existed in either patient, and both of the patients
met diagnostic criteria for ABPA in patients with
CF. Despite also having B cepacia infection, our
first case progressed from being considered a
candidate for lung transplantation to achieving his
personal best FEV1 within 8 months of commenc-
ing omalizumab. Hospitalizations dropped from
once every 2 months to once in 18 months. Due to
insurance constraints, he was only able to receive
omalizumab once per month but that still resulted
in a remarkable improvement in his condition.
Despite undergoing omalizumab treatment for a
shorter period of time and the elevated total serum
IgE above the 700 kU/L indication in the package
insert,7 our second patient also improved clinically
and achieved his personal best FEV1.

The individual described in Case 1 did have
sensitivity to cat dander and dust mites, but there
was no evidence of asthma. Although his IgG
precipitins to A fumigatus was negative, he had
progressive central bronchiectasis and met the
criteria for ABPA in CF patients.1

The monitoring of free IgE levels in our patients
provided a reliable means with which to assess the
pharmacodynamic response to omalizumab thera-
py. It reduces unbound (free) IgE concentrations
and down-regulates IgE receptors, decreasing exac-
erbations in severe allergic asthma.7 Total serum
IgE levels as measured by the ImmunoCAP
(Phadia) quantifies both IgE complexed and un-
complexed (so-called free IgE) with omalizumab.
Total IgE concentrations are known to increase 2 to
5 times from their baseline levels during treatment
and then return to baseline after prolonged
discontinuation of therapy.8 However, measuring
free IgE provides a means to assess response to
omalizumab. The free IgE levels decreased dramat-

ically in both patients, which corresponded to their
overall clinical improvement. Recent case reports
also have shown improvement in the clinical
condition of ABPA patients with CF.3–5 The
steroid-sparing effects of this drug are beneficial,
given the side effects of systemic corticosteroids
such as growth suppression and osteopenia. Addi-
tionally, decreasing the use of steroids is important
because of the recent rise in nontuberculous
mycobacterium in CF patients.9 Brinkmann et al6

reported the case of a patient who was not able to
remain off steroids despite omalizumab, which is an
important case to highlight; however, it seems to be
an exception to the reported cases to date.3–5

Treatment of ABPA with omalizumab should be
considered in those CF patients with ABPA who
are unresponsive to conventional therapy or require
prolonged use of oral steroids. Unfortunately, third
party payers provide a challenge to this treatment
because omalizumab has not been approved for
treatment of ABPA by the Food and Drug
Administration. In Europe, a randomized, double-
blind, placebo-controlled study assessing omalizu-
mab therapy in CF patients with ABPA is now in
progress.4 If this trial confirms what we have seen in
our patients, addition of omalizumab may provide
tremendous benefit for patients, similar to those in
this report.
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Figure 3. FEV1 (dashed line), FVC (solid line), hospitalizations (solid triangles), and omalizumab injections (solid
squares) over time for Case 2. FEV1, forced expiratory volume in 1 second; FVC, forced vital capacity.
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