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Efficacy of Omalizumab Therapy in an Asthmatic with Low IgE
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Asthma is one of the most common respiratory diseases encountered in clinical practice. Although the vast majority of asthmatics
can be adequately controlled with inhaled steroids and other preventer medications, a small proportion remain uncontrolled. Anti-
IgE treatment with omalizumab has been proposed in patients as a preferred approach in step 5 asthma therapy according to GINA
guidelines. Although therapy with this molecule is approved for patients with atopic asthma and pretreatment serum IgE levels of
30-1500 only, there have been a few reports of its efficacy in subjects outside this reference IgE range. We report the case of a
middle-aged lady with severe corticosteroid-dependent asthma and low serum IgE levels who was successfully treated with 9
months of omalizumab therapy. She gained good asthma control and was tapered off steroid use by the fifth month of therapy
with omalizumab. The case report stresses the need for further investigation into expanding the spectrum of omalizumab usage
in asthma beyond the current IgE suitability range.

1. Introduction

Asthma is an extremely common chronic disease across the
globe that affects 7%-13% of the population as per estimates
in the first decade of the 21st century [1]. The true burden of
asthma in India is not known. Although earlier studies
reported a median prevalence of 3%, there is growing evi-
dence to suggest that this may be a gross underestimate [2].
Reviews on the topic state that 10% of patients with asthma
are poorly controlled. This subgroup contributes to high
utilization of health care resources and has worse quality
of life [3].

The 2020 Global Initiative for Asthma (GINA) guidelines
recommended that omalizumab be considered a preferred
therapy in step 5 care for patients with severe persistent
asthma after appropriate phenotype evaluation. The drug is
approved for allergic asthmatics with a pretreatment total
serum IgE level between 30 and 1500 IU/mL and body weight
within a specified range, which is the range over which the
drug can reduce enough free IgE to ensure a therapeutic
effect. The suitability of the drug in severe asthmatics with
IgE values < 30 IU/mL is not well defined although a few case
reports suggest clinical benefits. [4, 5] We share the case of a
middle-aged lady with severe steroid-dependent asthma and

low serum IgE levels in whom successful asthma control was
achieved with 9 months of omalizumab therapy. She remains
off systemic steroids at 9 months of anti-IgE therapy and
continues to be under follow-up.

2. Case Report

A 58-year-old lady, nurse by profession, residing in the
United States, presented to us in the second half of 2019.
Her history was remarkable for systemic hypertension, dys-
lipidemia, and chronic persistent asthma. She denied any his-
tory of smoking or tobacco product use. She did not have any
environmental or professional exposure to agents triggering
her asthma. Her asthmatic symptoms dated back to late ado-
lescence and had progressed in severity since then, with sig-
nificant worsening over the last 3 years. She was steroid
dependent for the last 15 months. Despite being on a mainte-
nance dose of 10mg of prednisolone per day, she used to
experience nocturnal symptoms and needed salbutamol
inhalations on an average 3-4 times a week. She used to get
exacerbations once a month needing hiking up of predniso-
lone dose to 40mg per day for 5-7 days. Her detailed evalua-
tion was done in the United States. Her spirometry showed
persistent obstructive ventilatory defect. Her compliance to
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medications was ascertained, inhaler technique was super-
vised, and medications were optimised. Thyroid abnormali-
ties, gastroesophageal reflux, allergic rhinitis, and vocal cord
dysfunction were ruled out by appropriate evaluations. She
was obese (BMI 33) with no snoring or excessive daytime
sleepiness measured by the Epworth scale. Cardiac function
as measured by ECG and 2D ECHO were normal. CT chest
showed no parenchymal shadows, bronchiectasis, or mucoid
impaction. She had no features of anxiety or depression
ascertained during a formal psychology evaluation. Her IgE
levels were <10mg/mL on multiple occasions in the United
States as well as during her current evaluation. She was con-
sidered for therapy with biological agents (omalizumab) but
therapy with this agent was not instituted as her IgE levels
were below the range approved for therapy. She was having
significant steroid adverse effects including truncal obesity
and osteopenia.

With this background, she presented to our outpatient
department. Her blood counts revealed a normal total leuco-
cyte count (7700 per cubic mm [3]) with 6 percent eosino-
phils. Renal functions, hepatic functions, serum electrolytes,
fasting lipid profile, and thyroid functions were normal. She
was evaluated at the difficult asthma clinic where her compli-
ance to medications was ascertained, inhaler technique was
supervised, and medications were optimised (budesonide
1600mcg per day, tiotropium 18mcg per day, addition of
montelukast-levocetirizine combination, and sustained release

theophylline). The reports of evaluations done in the United
States were crosschecked. Her spirometry (Figure 1) showed
persistent obstructive ventilatory defect (postbronchodilator
FEV1 74% predicted). Serum IgE levels repeated at our insti-
tution revealed a value of 7.5 IU/mL. She had inadequate
response at one month of our therapy with exacerbations
needing escalation of systemic steroids. Considering the bur-
den of her disease, adverse drug effects, and its impact on her
life, she was given the option of off label omalizumab therapy
which she readily accepted after detailed briefing regarding
the uncertainty in efficacy. She was initiated on omalizumab
150mg subcutaneously once monthly, while continuing her
baseline drugs. She began to get subjective improvement in
her nocturnal symptoms after the second dose and tapering
of prednisolone was attempted after the second dose. She
was totally off systemic steroids by the sixth month of therapy
and her rescue use of beta 2 agonists reduced to one per week
on an average. A total of 9 doses of omalizumab were given.
The improvement in steroid dose, asthma symptoms, and
early morning PEFR are shown in Table 1. She had only 2
exacerbations needing hiking up of steroids during these nine
months of therapy as opposed to 7 in the 6 months prior to
omalizumab initiation (Figure 2). Her asthma control
improved significantly (baseline ACT score of 13 improving
to 22 at the end of 9 months). Her postbronchodilator
FEV1 improved by 3% over the 9 months of therapy. She
remains under reasonable control with 800mcg per day of
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Figure 1: Spirogram before initiation of omalizumab.
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budesonide, tiotropium, sustained release theophylline, and
montelukast. She plans to return to the United States in the
next 2 months.

3. Discussion

Omalizumab is a humanized monoclonal antibody with
affinity for IgE molecule at its binding site of the high-
affinity IgE receptor. Current GINA guidelines recommend
omalizumab as a preferred therapy in step 5 care for patients
with severe persistent allergic asthma after appropriate phe-
notype evaluation. Omalizumab is approved as an add-on
therapy for moderate to severe allergic asthma in adults and
children above 6 years of age. However, the drug is approved
only for asthmatics with a pretreatment total serum IgE level
between 30 and 1500 IU/mL. Administration in patients
with a serum IgE level < 30 IU/L was discouraged, possibly
because in the initial report of patients with bronchial
hyperreactivity, none had such low IgE concentrations [6].
However, there have been subsequent reports of successful
omalizumab therapy in subjects with IgE levels below this
reference range, patients with negative skin prick tests and
nonallergic asthmatics [4, 5, 7–10].

The success of omalizumab therapy in nonallergic
patients with severe asthma has been linked to the “non-
anticirculating IgE” effects of omalizumab. Excellent reviews
have attempted to elucidate the mechanisms of action of this
monoclonal antibody other than the anti-IgE effect [11]. A 2-
year study by de Llano and colleagues reported that omalizu-
mab therapy achieved significant improvements in asthma

control in nonallergic asthmatic patients [12]. A real-life trial
by Grimaldi-Bensouda and colleagues found that omalizu-
mab elicited a marked reduction of hospitalizations and
emergency department visits regardless of the atopic status
[13]. A randomized study in patients with nonatopic asthma
showed that omalizumab, when compared with placebo, was
able to lower the frequency of asthma exacerbations and to
induce also a significant FEV1 increase; a sharp decrease of
FcεRI expression on basophils and plasmacytoid dendritic
cells was also noticed in this study [14]. Such experimental
findings prompted Lommatzsch and colleagues to hypothe-
size at least two possible explanations for the unexpected
effects of omalizumab in nonallergic asthma [15]. The first
hypothesis implies that these apparently nonallergic patients
could be sensitized to unrecognized allergens resulting in a
local airway-limited sensitization. The immune response is
such cases remain confined within the airways, with no sys-
temic spreading. The second is based on the potential ability
of omalizumab to restore the antiviral protective action of
dendritic cells, which can be defective in both allergic and
nonallergic asthmatic patients. These cells lose the ability to
produce interferon upon FcεRI activation by antiallergen,
as well as by antiviral and antibacterial IgE. Omalizumab
can neutralize this negative effect on innate immunity, and
it can reduce the exacerbations induced by respiratory viruses
as was noted in the PROSE study by Teach et al. [16] In this
study, administration of omalizumab (in addition to stan-
dard asthma treatment) to asthmatic children aged 6-17
years residing in the inner city before return to school
reduced asthma exacerbations in winter, particularly among
those with a recent exacerbation.

A study by Johansson et al. [17] suggests that the propor-
tion of disease-relevant allergen-specific IgE antibody frac-
tion (the percentage of allergen-specific IgE antibody to
total IgE) is a predictor of the success of anti-IgE therapy
rather than total serum IgE levels. Recommended doses of
omalizumab efficiently eliminate IgE antibodies if the IgE
antibody fraction is <1% of total IgE but have inadequate
clinical effect if the fraction is >3-4%. Hence, it may be quite
possible that subjects with a low total serum IgE level have
higher fractions of a relevant allergen-specific IgE which is
blocked by omalizumab. However, a demonstration of a
larger proportion of disease-specific IgE antibody fraction
may be challenging in real-world clinical practice as opposed
to a research setting.

It may be prudent to restrict omalizumab administration
criteria to atopic asthmatics within the currently mentioned
IgE range till the time the potential mechanisms of non-
IgE-mediated action are clearly substantiated. However, off
label use in carefully selected patients being managed at expe-
rienced centres may be justified with informed consent from
patients. It may be reasonable to expect that further basic and
clinical research may expand the suitability criteria of omali-
zumab use in allergic states.

4. Summary and Conclusion

We report the successful off label use of omalizumab in a lady
with severe steroid-dependent asthma who had an IgE level

Table 1: Improvement in steroid use, asthma control, and lung
function with omalizumab therapy.

Mean prednisone dose
(mg/day)

ACT
values

Early morning PEFR
(litres/mt)

Baseline 10 22 280

Month 2 7.5 22 290

Month 3 5 18 300

Month 4 2.5 14 300

Month 5 1.25 12 300
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Figure 2: Exacerbations needing escalation of steroid use before and
after initiation of anti-IgE treatment.
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of <10 IU/mL. Mechanisms of beneficial effects rendered by
omalizumab in nonallergic asthmatics have been incom-
pletely elucidated, and understanding in this arena is evolv-
ing. Studies reporting the efficacy of anti-IgE therapy in this
subset of asthmatics are few, and the present article may be
expected to add further impetus to exploring new horizons
of omalizumab use in allergic states.

Data Availability

The underlying data supporting the results of our study are
generated in our hospital patient database during the study.

Conflicts of Interest

The authors declare no conflict of interest.

References

[1] S. S. Braman, “The global burden of asthma,” Chest, vol. 130,
no. 1, pp. 4S–12S, 2006.

[2] A. N. Aggarwal, K. Chaudhry, S. K. Chhabra et al., “Prevalence
and risk factors for bronchial asthma in Indian adults: a multi-
centre study,” Indian Journal of Chest Diseases and Allied Sci-
ences, vol. 48, no. 1, pp. 13–22, 2006.

[3] P. J. Barnes, B. Jonsson, and J. B. Klim, “The costs of asthma,”
European Respiratory Journal, vol. 9, no. 4, pp. 636–642, 1996.

[4] O. Matsuno, C. Komori, Y. Hang, T. Matsumoto, and
S. Minamoto, “Effectiveness of omalizumab in a patient with
severe asthma, low serum IgE level, and lack of sensitized aller-
gens induced by oral steroid therapy: the usefulness of impulse
oscillation for assessment of omalizumab therapy,” Journal of
Asthma, vol. 49, no. 8, pp. 839–842, 2012.

[5] Y. Sugino, R. Sanda, Y. Takagi et al., “A case of severe asthma
responsive to omalizumab treatment despite a low serum IgE
level and lack of sensitized allergens,” Arerugī, vol. 59, no. 11,
pp. 1572–1579, 2010.

[6] M. R. Sears, B. Burrows, E. M. Flannery, G. P. Herbison, C. J.
Hewitt, and M. D. Holdaway, “Relation between airway
responsiveness and serum IgE in children with asthma and
in apparently normal children,” The New England Journal of
Medicine, vol. 325, no. 15, pp. 1067–1071, 1991.

[7] N. Asai, Y. Ohkuni, A. Komatsu, R. Matsunuma,
K. Nakashima, and N. Kaneko, “Severe persistent asthma
responsive to off-label use of omalizumab despite high and
low levels of total serum IgE,” Jornal Brasileiro de Pneumolo-
gia, vol. 37, no. 4, pp. 567–570, 2011.

[8] J. Ankerst, A. Nopp, S. G. O. Johansson, J. Adédoyin, and
H. Öman, “Xolair Is Effective in Allergics with a Low Serum
IgE Level,” International Archives of Allergy and Immunology,
vol. 152, no. 1, pp. 71–74, 2010.

[9] F. Menzella, R. Piro, N. Facciolongo, C. Castagnetti,
A. Simonazzi, and L. Zucchi, “Long-term benefits of omalizu-
mab in a patient with severe non-allergic asthma,” Allergy,
Asthma & Clinical Immunology, vol. 7, no. 1, 2011.

[10] M. van den Berge, R. G. Pauw, J. G. R. de Monchy, C. A. van
Minnen, D. S. Postma, and H. A. M. Kerstjens, “Beneficial
Effects of TreatmentWith Anti-IgE Antibodies (Omalizumab)
in a Patient With Severe Asthma and Negative Skin-Prick Test
Results,” Chest, vol. 139, no. 1, pp. 190–193, 2011.

[11] C. Pelaia, C. Calabrese, R. Terracciano, F. de Blasio,
A. Vatrella, and G. Pelaia, “Omalizumab, the first available
antibody for biological treatment of severe asthma: more than
a decade of real-life effectiveness,” Therapeutic Advances in
Respiratory Disease, vol. 12, p. 175346661881019, 2018.

[12] L. P. de Llano, M. d. C. Vennera, F. J. Álvarez et al., “Effects of
Omalizumab in Non-Atopic Asthma: Results from a Spanish
Multicenter Registry,” Journal of Asthma, vol. 50, no. 3,
pp. 296–301, 2013.

[13] L. Grimaldi-Bensouda, M. Zureik, M. Aubier et al., “Does
Omalizumab Make a Difference to the Real-life Treatment of
Asthma Exacerbations?,” Chest, vol. 143, no. 2, pp. 398–405,
2013.

[14] G. Garcia, A. Magnan, R. Chiron et al., “A proof-of-concept,
randomized, controlled trial of omalizumab in patients with
severe, difficult-to-control, nonatopic asthma,” Chest,
vol. 144, no. 2, pp. 411–419, 2013.

[15] M. Lommatzsch, S. Korn, R. Buhl, and J. C. Virchow, “Against
all odds: anti-IgE for intrinsic asthma?,” Thorax, vol. 69, no. 1,
pp. 94–96, 2013.

[16] S. J. Teach, M. A. Gill, A. Togias et al., “Preseasonal treatment
with either omalizumab or an inhaled corticosteroid boost to
prevent fall asthma exacerbations,” Journal of Allergy and Clin-
ical Immunology, vol. 136, no. 6, pp. 1476–1485, 2015.

[17] S. G. O. Johansson, A. Nopp, H. Öman et al., “The size of the
disease relevant IgE antibody fraction in relation to ‘total-
IgE’ predicts the efficacy of anti-IgE (Xolair) treatment,”
Allergy, vol. 64, no. 10, pp. 1472–1477, 2009.

4 Case Reports in Pulmonology


	Efficacy of Omalizumab Therapy in an Asthmatic with Low IgE
	1. Introduction
	2. Case Report
	3. Discussion
	4. Summary and Conclusion
	Data Availability
	Conflicts of Interest

