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Omalizumab was approved by 
the U.S. Food and Drug Ad-
ministration (FDA) in 2003 and 

Health Canada in 2005 for use in 
patients 12 years of age or older with 
moderate-to-severe persistent asthma 
whose symptoms are not controlled 
with inhaled corticosteroids, who 
have a serum immunoglobulin (Ig) E 
concentration of 30–700 IU/mL, and 
who also test positive for reactivity to 
a perennial airborne allergen.1,2

Omalizumab is a recombinant 
humanized monoclonal anti-IgE 
antibody that binds to the Fc region 
of the IgE molecule and prevents IgE 
from interacting with high- or low-
affinity IgE receptors (FceR1 and 
FceR11), resulting in a reduction of 
circulating free IgE.3,4 Omalizumab 
also down-regulates FceR1 receptors 
in circulating basophils, mast cells, 
and circulating antigen-presenting 
cells; this is believed to result in 
the down-regulation of inflamma-
tory responses mediated by helper 
T cells.4,5 Basophil, mast cell, and 
particularly eosinophil degranula-
tion play a central role in allergic 
asthma that occurs in the presence of 
high IgE levels.6,7 Increased numbers 

Purpose. A case of persistent hemato-
logic abnormalities in a patient receiving 
long-term omalizumab therapy for severe 
asthma is reported.
Summary. During the course of her treat-
ment at an asthma clinic, a 24-year-old 
woman was noted to have increased white 
blood cell counts, with elevated myeloid 
cell counts; the blood abnormalities were 
first documented more than 12 months 
previously. The woman had been taking 
omalizumab for more than 2 years and was 
also receiving immmune globulin therapy 
for common variable immunodeficiency. 
Based on the results of bone marrow as-
piration and biopsy, she was diagnosed as 
having mild neutrophilia, possibly related 
to past corticosteroid therapy, but there 
was no evidence of a malignancy, a he-
mophagocytic syndrome, or an infectious, 
myeloproliferative, or lymphoproliferative 
process. Pursuant to a multidisciplinary 
medication review, the use of omalizumab 
was identified as a potential factor in the 
myeloid cell elevations and discontin-
ued. About 1 month after omalizumab 

therapy was halted, the patient’s myeloid 
cell counts normalized. The temporal as-
sociation of omalizumab use and blood 
abnormalities in this case, coupled with the 
lack of data on the drug’s long-term hema-
tologic effects, suggests a need for cautious 
use and close monitoring of omalizumab 
therapy, particularly in younger patients.
Conclusion. A patient with asthma and 
common variable immunodeficiency 
developed an elevation of peripheral 
blood myeloid cells that was first noticed 
29 months after the initiation of monthly 
omalizumab injections. Omalizumab was 
discontinued, and the abnormality per-
sisted for 1 month after the last dose. The 
patient’s blood count results remained 
within normal limits 3 months after the 
last dose.
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of eosinophils are associated with an 
increased severity of asthma.8-10

While the role of omalizumab in 
the long-term management of asth-

ma is yet to be fully defined, oma- 
lizumab is generally believed to be 
safe for use as an adjunct therapy. The 
results of industry-sponsored trials, 
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as interpreted by FDA, suggested a 
possible risk of the development of 
immediate or delayed anaphylaxis re-
quiring emergency self-treatment.11 
Data from one study also suggested 
an increased rate of cancer develop-
ment in patients exposed to oma- 
lizumab relative to those who received 
a placebo, with the majority of cases 
involving epithelial or solid-organ 
cancers; only one case of hematologic 
or lymphatic cancer was noted.

We performed a MEDLINE search 
covering the period January 2000–
March 2011 and using the Medi-
cal Subject Headings and PubMed 
terms omalizumab, malignancies, 
hematologic disorders, myeloid cells, 
cancer, and neoplasm in combination 
with the AND and OR delimiters. A 
similar search of the Cochrane Li-
brary was also conducted. The search 
identified a number of relevant ar-
ticles.12-17 A systematic review of data 
from early clinical trials of omaliz-
umab indicated the development of 
malignancies in a total of 25 (0.50%) 
of 5015 trial participants who re-
ceived the drug, compared with 5 
(0.18%) of a total of 2854 patients in 
the control groups.12

While information about oma-
lizumab and the risk of malignan-
cies remains sparse, there have been 
numerous reports of lymphoma 
and leukemia in both adults and 
children with the use of other bio-
logical therapies, such as the anti-
tumor necrosis factor (anti-TNF) 
inhibitors.18-24 A meta-analysis of 
data from randomized controlled 
trials suggested there might be as 
much as a threefold increase in the 
risks of both solid- organ and he-
matologic malignancies  associated 
with anti-TNF therapy in patients 
with rheumatoid arthritis.25 Here we 
describe the case of a patient treated 
with omalizumab who developed 
a persistent elevation of peripheral 
blood myeloid cell counts.

Case report
A 24-year-old Caucasian woman 

with steroid-dependent atopic asth-
ma since childhood and a history 
of repeated hospitalizations, some 
requiring ventilation, was followed 
in the Edmonton Regional Severe 
Asthma Clinic (ERSAC) beginning in 
September 2008. She had been initi-
ated on omalizumab by a respirolo-
gist about 2 years before her referral 
to the clinic. Notably, the patient also 
had common variable immunode-
ficiency with decreased IgG levels, 
which was treated with subcutaneous 
immune globulin therapy. During 
the time the patient was followed 
by ERSAC staff, her medications 
included

•	 Albuterol metered-dose inhaler 
(MDI) (with Aerochamber) 90 mg per 
puff, two inhalations as needed

•	 Fluticasone propionate (Flovent, 
GlaxoSmithKline) MDI (with Aero-
chamber) 250 mg per puff, two inhala-
tions twice daily

•	 Fluticasone propionate–salmeterol 
(Advair, GlaxoSmithKline) MDI, 
fluticasone propionate 250 mg and 
salmeterol 25 mg per puff, two inhala-
tions twice daily 

•	 Ipratropium bromide MDI (with 
Aerochamber) 20 mg per puff, four 
inhalations four times daily

•	 Mometasone furoate nasal spray 
(Nasonex, Merck) 50 mg per spray, 
two sprays twice daily

•	 Omalizumab 300 mg subcutaneously 
every four weeks

•	 Immune globulin (Vivaglobin, CSL 
Behring Canada) 160 mg/L, 20 mL 
subcutaneously five times weekly

•	 Alendronate 70 mg orally every  
Saturday

•	 Cetirizine hydrochloride 20 mg orally 
once daily

•	 Omeprazole 20 mg orally once daily
•	 Ranitidine 150 mg orally twice daily
•	 Citalopram 20 mg orally every other 

day
•	 Calcium 500 mg (as the carbonate 

salt) orally three times daily
•	 Multivitamin, one tablet orally once 

daily
•	 Vitamin D

3
 1000 IU orally once daily

Over the course of the patient’s 
asthma management at ERSAC, it 
was noted that the complete white 
blood cell counts (including platelets 
with differentials) in samples of her 
peripheral blood showed a persistent 
elevation of myeloid cells, by both 
absolute-count and percentage mea-
sures (Table 1); this was first noted 29 
months after the first dose of omaliz-
umab. Her absolute and percentage 
eosinophil and basophil counts were 
within normal limits throughout the 
period of clinic follow-up. A review 
of records provided by the woman’s 
previous respirologist indicated that 
myeloid cell counts in her peripheral 
blood had been within normal limits 
before her referral to ERSAC.

A hematologic review, including 
bone marrow aspiration and biopsy, 
was obtained about a year after the 
myeloid-cell elevation was first not-
ed. Histologic assessment of the bone 
marrow revealed normal cellularity 
and normal trilineage maturation. 
There was no evidence to suggest a 
myeloproliferative or lymphopro-
liferative process and no evidence 
of a hemophagocytic syndrome or 
malignancy. The final diagnostic de-
termination, based on the results of 
the bone marrow-blood aspiration 
and biopsy, was mild neutrophilia 
with a left shift and normocellular 
bone marrow and normal trilineage 
maturation, with no evidence of an 
underlying hematologic disorder. 
The histology report also noted that 
the neutrophilia with left shift may 
have been related to the patient’s 
use of steroid therapy. Infection was 
thought to be an unlikely cause of 
the elevated white blood cell and my-
eloid cell counts.

A thorough medication review 
was performed by two physicians, 
a nurse practitioner, and a phar-
macist. Omalizumab was identified 
as a possible factor associated with 
the elevation of peripheral blood 
myeloid cells. Omalizumab therapy 
was subsequently discontinued, 42 
months after treatment was initiated. 
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After the discontinuation of omaliz-
umab, the elevation of myeloid cells 
persisted for another month. Three 
months after the discontinuation of 
omalizumab, the patient’s myeloid 
cell count was within normal limits, 
with no increases in neutrophils or 
monocytes.

Discussion
Peripheral blood myeloid cells are 

marrow-derived cells that include 
megakaryocytes, erythrocyte pre-
cursors, mononuclear phagocytes 
(monocytes and macrophages), and 
all of the polymorphonuclear leu-
kocytes (neutrophils, basophils, and 
eosinophils).26 In the case described 
here, the patient developed an ab-
normal peripheral blood myeloid cell 
count while receiving omalizumab; 
although this effect resolved fairly 
quickly after the discontinuation of 
omalizumab, it may not be a trivial 
adverse effect. It is theorized that 
abnormalities in the maturation of 
myeloid cells may be important in 
the later development of acute my-
elogenous leukemia.26

The patient had been treated with 
subcutaneous immune globulin for 
common variable immunodeficien-
cy, which was diagnosed long before 
her referral to ERSAC. Her serum 
IgG, IgA, and IgM concentrations 
were within normal limits during 
treatment with immune globulin. 
Common variable immunodefi-
ciency is characterized by reduced Ig 
levels, particularly levels of IgG, IgA, 
and IgM27; patients with this condi-
tion are susceptible to bacterial in-
fections and are at increased risk for 
malignancies such as non-Hodgkin 
lymphomas and gastric cancers.28-30 
The results of a longitudinal cohort 
study of 248 patients with common 
variable immunodeficiency (and 
previously diagnosed Hodgkin’s dis-
ease) indicated that 2 patients who 
were receiving long-term systemic 
corticosteroid or methotrexate ther-
apy developed additional malignan-
cies or recurrent disease.28 Most cases 
of non-Hodgkin lymphoma related 
to immunodeficiency are associ-
ated with T-cell defects (e.g., ataxia– 
telangiectasia, Wiskott-Aldrich syn-

drome in combination with com-
mon variable immunodeficiency).31 
Our patient had received systemic 
pulse corticosteroid therapy since 
childhood, with the longest episode 
entailing three months of treatment 
with prednisone 30 mg once daily. 
She had never received methotrexate 
as part of her asthma treatment.

The literature includes a num-
ber of other reports of hematologic 
disorders associated with different 
monoclonal antibodies.22,24,25 FDA 
and Health Canada have issued noti-
fications informing health care pro-
fessionals that a completed analysis 
of the available information on TNF 
inhibitors indicated increased risks 
of lymphoma and other cancers asso-
ciated with the use of these biological 
agents in children and adolescents 
after an average of 30 months of 
treatment; this may be particularly 
relevant given the risk of long-term 
TNF inhibitor use by younger pa-
tients with nonterminal conditions, 
the agencies cautioned.32,33 To date, 
however, there has been little con-
cern about such effects in patients 
treated with omalizumab. Published 
data from clinical trials suggested 
increased rates of malignancies in pa-
tients treated with omalizumab rela-
tive to patients not receiving the drug, 
although the reported differences 
were not statistically significant.12,15 
Those data must be interpreted with 
caution, since patients treated with 
omalizumab in clinical trials have 
generally been observed for only 12–
24 months; consequently, the effect 
of long-term omalizumab therapy or 
use of the drug in patients who may 
be at increased risk for a malignancy 
or hematologic disorder is unknown.

An ongoing study—Epidemiologic 
Study of Xolair (Omalizumab):  
Evaluating the Clinical Effectiveness 
and Long-Term Safety in Patients 
With Moderate to Severe Asthma 
(EXCELS)—is investigating the safe-
ty of omalizumab use for the treat-
ment of asthma during the period 
2005–10.34 According to an August 

Months After Initiation  
of Omalizumab Therapy

Table 1. 
Myeloid Cell Counts in a Patient Treated with Omalizumab

Absolute Myeloid  
Cell Count (× 109/L)a

	 0.8
	 0.3
	 0.6
	 1.1
	 0.2
	 0.1
	 0.4
	 0.7
	 0.1
	 0.6
	 0.6
	 0.1
	 0.3
	 0.6
	 0
	 0
	 0

aNormal value = 0 cells. 	

bCorresponds with last dose of omalizumab. 

29
30
31
32
33
34
36
37
38
39
40
41
42b

43
44
45
46
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2009 FDA news release, preliminary 
data from the EXCELS trial suggested 
“a disproportionate increase in 
ischemic heart disease, arrhythmias, 
cardiomyopathy and cardiac failure, 
pulmonary hypertension, cerebro-
vascular disorders, and embolic, 
thrombotic, and thrombophlebotic 
events” associated with the use of 
omalizumab.35 However, the FDA 
news release made no mention of a 
potential association between the use 
of omalizumab and the development 
of malignancy.

Severe thrombocytopenia has 
been reported in clinical trials of 
omalizumab, but in all controlled 
studies, there was no difference in 
the reduction of platelet counts from 
baseline between the omalizumab 
and control groups.14

Biological agents are increasingly 
available for many nonmalignant 
chronic conditions, including oma-
lizumab for the treatment of asthma. 
Since the majority of patients treated 
with omalizumab have been ob-
served for short periods only, the 
effect of longer exposure to omalizu-
mab in patients who are at increased 
risk for malignancy is unknown.

The elevation of peripheral blood 
myeloid cells in our patient was ob-
served after 29 months of treatment 
with omalizumab. Even though the 
patient had several factors predis-
posing her to an increased risk of 
developing a malignancy (e.g., com-
mon variable immunodeficiency, 
frequent systemic corticosteroid use), 
her myeloid cell counts returned to 
the normal range about 1 month after 
the discontinuation of omalizumab 
therapy, possibly due to the drug’s 
relatively short half-life (26 days).36 
The temporal association between the 
changes in myeloid cell counts and 
omalizumab discontinuation sug-
gested that the use of the drug may 
have had a contributing role in the de-
velopment of the blood abnormality.

The case reported here, coupled 
with the current lack of definitive 
information on the possible risk of 

hematologic malignancies, suggests a 
need for cautious use of omalizumab 
and close monitoring of patients.

Conclusion
A patient with asthma and com-

mon variable immunodeficiency 
developed an elevation of peripheral 
blood myeloid cells that was first no-
ticed 29 months after the initiation 
of monthly omalizumab injections. 
Omalizumab was discontinued, 
and the abnormality persisted for 1 
month after the last dose. The pa-
tient’s blood count results remained 
within normal limits 3 months after 
the last dose.
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