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Successful simultaneous targeting of IgE and
IL-5 in a severe asthmatic patient selected for
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ABSTRACT
We report a case of severe uncontrolled allergic and eosinophilic asthma in which omalizumab
had led to a fast remission. After 18 months, mepolizumab was added to omalizumab because of
increased blood eosinophils and a deterioration of asthma control. Asthma was then under control
for the next 18 months. Discontinuation of mepolizumab in the ensuing 6 months led to a decrease
in asthma control and an increased eosinophilia. The introduction of benralizumab resulted in an
immediate increase of lung function, asthma control test (ACT), and symptom relief. Before the
introduction of biologics, the patient was on the list for transplantation due to respiratory insuffi-
ciency. High-resolution CT scans before and after biologic therapy demonstrated a reduction of
bronchial wall thickening and mucous plugging as well as an increase in bronchial caliber. The
patient did therefore not need a transplant. We conclude that the dual use of biologics may be
efficient in some cases of severe asthma.
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allergic and eosinophilic asthma
A man (born in 1969) had suffered from allergic
rhinitis to pollen and animal dander since child-
hood. Persistent asthma occurred in 1993 and
became severe in 2007. Despite very good
adherence, multiple visits to a disease manage-
ment program, continuous therapy with high
doses of inhaled steroid, long-acting beta-ago-
nists, tiotropium, oral steroids, long-term oxygen
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therapy, and inpatient rehabilitation, the patient
was admitted to the intensive care unit (ICU) in
2010 and 2011. Nasal polyps had been operated
on 3 times. The use of aspirin and ibuprofen had
caused very severe dyspnea. The patient became
unable to work and reported to the Charité
Transplant Centre in Berlin. Because of bronchi-
ectasis and respiratory insufficiency despite con-
stant inhalation of oxygen, the Charité Transplant
Centre put him on the list of transplant candidates.

A chest CT in July 2021 demonstrated severe
bronchiectasis, predominantly in both lower lung
lobes.

On presentation at our Centre in July 2017, we
saw a nonsmoker, 177 cm tall, 83 kg body weight,
with severe orthopnea despite oxygen (3 L/min),
10 mg prednisolone daily, high dose of inhaled
steroid (1000 mg), long-acting beta-agonist (sal-
meterol 100 mg/day), and tiotropium (36 mg/day).
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The diagnosis allergic asthma was supported by
a positive family history, the occurrence of allergic
rhinoconjunctivitis caused by pollen and animal
dander (cats, dogs) and the subsequent occur-
rence of asthmatic symptoms since early child-
hood. Multiple allergy tests revealed IgE-specific
antibodies in the blood against pollen, animal
dander and house dust mites. A positive meth-
acholine test (2002) confirmed the bronchial hy-
perreactivity. Eosinophilia was low with long-term
oral corticosteroid (OCS) medication. Interstitial
lung disease was ruled out by multiple computed
tomography scans of the thorax. Pulmonary hy-
pertension was excluded. The diffusion capacity is
almost normal. Bronchial tree abnormalities could
not be seen on bronchoscopy. Neuromuscular
diseases were ruled out by genetic tests, as was
cystic fibrosis as early as childhood.

Functional data were as follows: FEV1 of 1.0
L ¼ 27% (52% FVC), TLC 6.1 L (87%), diffusion
capacity 88%, heart rate 115/min, oxygen satura-
tion 95%, ACT 7. IgE 893 kU/L, specific IgE anti-
body positive to dog, cat, birch and grass pollen,
and house dust mites. Eosinophils 120/ml (under
10 mg OCS), lymphopenia (11.4%). Severe exer-
tional dyspnea (7 steps possible).

Symptoms were as follows: Wheeze, dry cough,
night waking 5–7 times/week, intense bronchial
hyperreactivity. Comorbidities included arterial
hypertension and OCS-induced osteoporosis.

Our therapy over the past 4 years has consisted
of 4 phases, which have illustrated the effect of
omalizumab alone and the additional effect of a
second anti-Il-5 biologic.
87
88
89
90
91
92
93
94
95
96
97
98
99

100
PHASE 1: USE OF OMALIZUMAB

On 9 September 2017, omalizumab s.c. (450 mg
every two weeks) was started with otherwise un-
changed medication. The result was a rapid and
dramatic increase in FEV1 and peak flow and an
improvement of symptoms. Prednisolone was
reduced to 5 mg after 2 months and discontinued
after 7 months. Theophylline was able to be dis-
continued after 6 weeks, and SABA reduced to 2–3
puffs/day. In February 2018 and August 2018, res-
piratory infections induced asthma exacerbations.
PHASE 2: USE OF OMALIZUMAB AND
MEPOLIZUMAB

On 27 February 2019, mepolizumab 30 mg/4
weeks was started (with informed consent) due to
eosinophilia (300/ml in the blood). An immediate
rapid reduction of symptoms and improvement in
lung function ensued to levels better than those
with omalizumab therapy alone. The situation
remained stable for 18 months with constant good
functional values. The patient was under good
control.
PHASE 3: OMALIZUMAB ONLY

Mepolizumab was withdrawn on 16 July 2020
(with the patient’s agreement) in order to clarify
the necessity of the second biologic.

After discontinuing mepolizumab while main-
taining omalizumab, symptoms increased in the
second month after the last mepolizumab injec-
tion. Furthermore, lung function deteriorated to
the same level as in the omalizumab-alone phase
in 2018. On 27 January 2021, an eosinophilia (430/
ml) was found in blood.
PHASE 4: OMALIZUMAB AND
BENRALIZUMAB

Further to the failure of the withdrawal attempt,
we started on 27 January 2021 with benralizumab
(30 mg 3 times with intervals of 4 weeks, thereafter
every 8 weeks) instead of mepolizumab to take
advantage of the longer injection intervals
compared to mepolizumab by very similar actions
of the 2 biologics. The pen injections were
administered 2 weeks after the omalizumab in-
jections. Again, a rapid increase in lung function
and improvement in symptoms for the next 7
months was seen (latest clinical check on
24.11.2021).

The summarizing figure shows the development
of peak-flow values since the start of omalizumab
in September 2021 (see Fig. 1).
CHEST HIGH-RESOLUTION CT

High resolution CT scans of the lung were taken
before biologic therapy in July 2017, at the
beginning of omalizumab and benralizumab in
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Fig. 2 Comparison of CT findings in 2017 (a), January 2021 (b), and September 2021 (c) shows a decrease of mucous plugging (arrow) and
bronchial wall thickening as well as an increase in bronchial caliber

Fig. 1 Course of the peak flow values from September 2017 to September 2021, mean monthly values of the daily morning values and
number of eosinophils
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January 2021, and in September 2021 to check for
possible changes.We found a decrease of mucous
plugging and bronchial wall thickening as well as
an increase in bronchial caliber (Fig. 2), supporting
the improved lung function and reduced
symptoms.
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CLINICAL IMPACT OF THE THERAPY

The clinical impact of the therapy of omalizu-
mab alone was already very impressive and under
the simultaneous use of the 2 biologics even
higher. The use of OCS could be discontinued, as
could long-term oxygen therapy, The 6-minute
walking distance (under 4 L of oxygen/min) was
extended from 360 m to an unlimited distance
without oxygen. Before biological therapy, the
patient was practically unable to leave the house
alone, but was able to fly to Mallorca with his family
in summer 2019. The ACT rose from 6 points to 20
points after one year. Exacerbations did not occur
with the biologics. The quality of life has been
restored.
DISCUSSION

This clinical case is of interest since it shows that
combining biologics in asthma can be beneficial in
the most severe patients. It has another important
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impact since an asthmatic patient who was pro-
posed a lung transplant recovered using biologics.

The phenotyping of severe asthma allows the
precise use of biologics. For severe allergic
asthma: omalizumab,1 for eosinophilic asthma:
anti-IL5/anti-IL5 receptor treatment,2–4 and for
asthma with type 2 inflammation: dupilumab.5

Here we report on a man with very severe
asthma who has (i) a typical allergic background:
allergic rhinitis to pollen, animal hair, and house
dust mites since childhood, (ii) high IgE, (iii) spe-
cific IgE antibodies against seasonal and perennial
allergens, (iv) non-allergic mechanisms, and (v)
aspirin-exacerbated respiratory disease (AERD).
Although dual biologic therapy is not uncommon
in severe asthma, it is rare.6 In AERD, many patients
try many different biologics7,8 as is the case in this
report.

Besides severe asthma, the patient was suffering
from severe bronchiectasis (shown using a CT-
scan) and a resulting chronic respiratory failure.
After intense diagnostic and multiple consulta-
tions, the Charité Transplantation Centre
concluded that a lung transplant could be an op-
tion for the patient, but proposed first of all to set
up a consultation in our Centre for severe asthma.
Interestingly, biologics improved asthma control
and reduced bronchiectasis. It is clear that bron-
chiectasis is relatively common in asthma9 and that
bronchiectasis is associated with severe asthma.10

However, this important finding suggests that (i)
bronchiectasis demonstrated by CT-scan may be
associated with asthma mechanisms and reversed
by biologics and (ii) patients with severe asthma
requiring a transplantation may be first treated
using biologics.

In individual cases in which 1 biologic does not
have a safe effect, switching from one biologic to
another can be helpful and successful.11

What would have happened if the patient had
received a lung transplant? Would he have been
free of asthma? It has been reported that asthmatic
recipients of normal lungs do not suffer from
asthma up to 3 years after transplant.12 That would
have been a good option.

In contrast, it also has been reported that asth-
matic donor lungs have transferred the disease to
2 non-asthmatic recipients who after a very short
period complained of asthmatic symptoms.13

These observations would support the notion
that asthma is a “local” disease. But a case that
asthma developed in a lung transplant patient 11
years post-transplant has also been reported.14

In summary, the situation looks confusing and for
the patient the use of biologicals was the best
solution.

Abbreviations
ACT, asthma control test; AERD, aspirin-exacerbated res-
piratory disease; CT, computer tomography; FEV1, forced
expiratory volume in the first second; FVC, forced vital ca-
pacity; ICU, intensive care unit; IgE, Immunoglobulin E; IL-
5, interleukin 5; OCS, oral corticoidsteroids; PEF, peak
expiratory flow; SABA, short-acting beta-agonist; TLC, total
lung capacity.

Consent for publication
The authors agree to the publication of the manuscript.

Authors contribution
KCB was the managing physician, JO initiated and
assessed the CTs of the lung JB accompanied and
stimulated the examination, TZ worked on the manuscript.

Ethics statement
Approved by ethic committee of Charité (No. EA 1/098/
18). Written informed consent was obtained.

Funding
Not applicable.

Availability of materials
Not applicable.

Declaration of competing interest
The authors state that they have no conflicts of interest
(COIs) related to the work. JB has received honoraria from
Novartis.

Acknowledgements
The authors thank the patient for agreeing to publish his data.

Appendix A. Supplementary data
Supplementary data related to this article can be found at
https://doi.org/10.1016/j.waojou.2022.100669.

Author details
aFraunhofer Institute for Translational Medicine and
Pharmacology ITMP Allergology and Immunology, Berlin,
Germany bInstitute of Allergology, Charité –

Universitätsmedizin Berlin, Corporate Member of Freie
Universität Berlin and Humboldt-Universität zu Berlin, Berlin,
Germany cCharité – Universitätsmedizin Berlin, Corporate

http://doi.org/10.1016/j.waojou.2022.100669
https://doi.org/10.1016/j.waojou.2022.100669


Volume 15, No. 8, Month 2022 5

1
2
3
4
5
6
7
8
9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46
47
48

49
50
51
52
53
54
55
Member of Freie Universität Berlin, Humboldt-Universität zu
Berlin, Berlin Institute of Health, Berlin, Germany dUniversity of
Montpellier, Montpellier, France eCentre Hospitalier
Universitaire de Montpellier (CHU), Montpellier, France
fContre les Maladies Chroniques pour un VIeillissement Actif
(MACVIA) en France, European Innovation Partnership on
Active and Healthy Ageing Reference Site, Montpellier, France
gDepartment of Dermatology and Allergy Comprehensive
Allergy Center Berlin Institute of Health, Berlin, Germany.
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
REFERENCES
1. Bousquet J, Humbert M, Gibson PG, et al. Real-world

effectiveness of omalizumab in severe allergic asthma: a meta-
analysis of observational studies. J Allergy Clin Immunol Pract.
2021 Jan;21. https://doi.org/10.1016/j.jaip.2021.01.011.
S2213-2198(21)00067-2. Epub ahead of print. PMID:
33486142.

2. Crimi C, Campisi R, Cacopardo G, et al. Real-life effectiveness of
mepolizumab in patients with severe refractory eosinophilic
asthma andmultiple comorbidities.World Allergy Organ J. 2020
Sep 18;13(9):100462. https://doi.org/10.1016/j.waojou.2020.
100462. PMID: 32994855; PMCID: PMC7508691.

3. Numata T, Miyagawa H, Nishioka S, et al. Efficacy of
benralizumab for patients with severe eosinophilic asthma: a
retrospective, real-life study. BMC Pulm Med. 2020 Aug
3;20(1):207. https://doi.org/10.1186/s12890-020-01248-x.
PMID: 32746787; PMCID: PMC7398222.

4. Bousquet J, Chanez P, Vignola AM, Lacoste JY, Michel FB.
Eosinophil inflammation in asthma. Am J Respir Crit Care Med.
1994 Nov;150(5 Pt 2):S33–S38. https://doi.org/10.1164/
ajrccm/150.5_Pt_2.S33. PMID: 7952589.

5. Wenzel S, Ford L, Pearlman D, et al. Dupilumab in
persistent asthma with elevated eosinophil levels. N Engl J Med.
78
2013 Jun 27;368(26):2455–2466. https://doi.org/10.1056/
NEJMoa1304048.Epub.2013.May.21. PMID: 23688323.

6. Domingo C, Pomares X, Moron A, Sogo A. Dual monoclonal
antibody therapy for a severe asthma patient. Front Pharmacol.
2020;11, 587621.

7. Wangberg H, Spierling Bagsic SR, Osuna L, White AA.
Appraisal of the real-world effectiveness of biologic therapies
in aspirin-exacerbated respiratory disease. J Allergy Clin
Immunol Pract. 2022;10:478–484. https://doi.org/10.1016/j.
aip.2021.09.030.

8. Caskey JR, Kaufman D. Dual biologic therapy in a patient with
severe asthma and other allergic disorders. BMJ Case Rep.
2021;14.

9. Zhang SQ, Xiong XF, Wu ZH, Huang TT, Cheng DY. Clinical
features of asthma with comorbid bronchiectasis: a systematic
review and meta-analysis. Medicine (Baltimore). 2021;100,
e23858.

10. Lan G, Huang C, Liu Y, Feng Y, Ni Y, Shi G. How does comorbid
bronchiectasis affect asthmatic patients? A meta-analysis.
J Asthma. 2021;58:1314–1328.

11. Drick N, Milger K, Seeliger B, et al. Switch from IL-5 to IL-5-
receptor a antibody treatment in severe eosinophilic asthma.
J Asthma Allergy. 2020 Nov 11;13:605–614. https://doi.org/10.
2147/JAA.S270298. PMID: 33204117; PMCID: PMC7667509.

12. Wirtz HR, Kroegel C, Caffier P, Bittner H. Bilateral lung
transplantation for severe persistent and difficult asthma.
J Heart Lung Transplant. 2005 Oct;24(10):1700–1703. https://
doi.org/10.1016/j.healun.2005.01.015. PMID: 16210150.

13. Corris PA, Dark JH. Aetiology of asthma: lessons from lung
transplantation. Lancet. 1993;341:1369–1371.

14. Fyenbo DB, Degn KB, Schmid JM, Bendstrup E. New-onset
asthma in a bilateral lung transplant patient. BMJ Case Rep.
2019 Nov 1;12(11), e231654. https://doi.org/10.1136/bcr-
2019-231654. PMID: 31676572; PMCID: PMC6827775.
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96

https://doi.org/10.1016/j.jaip.2021.01.011
https://doi.org/10.1016/j.waojou.2020.100462
https://doi.org/10.1016/j.waojou.2020.100462
https://doi.org/10.1186/s12890-020-01248-x
https://doi.org/10.1164/ajrccm/150.5_Pt_2.S33
https://doi.org/10.1164/ajrccm/150.5_Pt_2.S33
https://doi.org/10.1056/NEJMoa1304048.Epub.2013.May.21
https://doi.org/10.1056/NEJMoa1304048.Epub.2013.May.21
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref6
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref6
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref6
https://doi.org/10.1016/j.aip.2021.09.030
https://doi.org/10.1016/j.aip.2021.09.030
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref8
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref8
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref8
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref9
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref9
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref9
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref9
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref10
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref10
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref10
https://doi.org/10.2147/JAA.S270298
https://doi.org/10.2147/JAA.S270298
https://doi.org/10.1016/j.healun.2005.01.015
https://doi.org/10.1016/j.healun.2005.01.015
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref13
http://refhub.elsevier.com/S1939-4551(22)00045-X/sref13
https://doi.org/10.1136/bcr-2019-231654
https://doi.org/10.1136/bcr-2019-231654

	Successful simultaneous targeting of IgE and IL-5 in a severe asthmatic patient selected for lung transplantation
	Phase 1: Use of omalizumab
	Phase 2: Use of omalizumab and mepolizumab
	Phase 3: Omalizumab only
	Phase 4: Omalizumab and benralizumab
	Chest high-resolution CT
	Clinical impact of the therapy
	Discussion
	AbbreviationsACT, asthma control test; AERD, aspirin-exacerbated respiratory disease; CT, computer tomography; FEV1, forced ...
	Abbreviations
	Consent for publicationThe authors agree to the publication of the manuscript.
	Consent for publication
	Authors contributionKCB was the managing physician, JO initiated and assessed the CTs of the lung JB accompanied and stimul ...
	Authors contribution
	Ethics statementApproved by ethic committee of Charité (No. EA 1/098/18). Written informed consent was obtained.
	Ethics statement
	FundingNot applicable.
	Funding
	Availability of materialsNot applicable.
	Availability of materials
	Declaration of competing interest
	Acknowledgements
	Appendix A. Appendix ASupplementary dataSupplementary data related to this article can be found at https://doi.org/10.1016/j.waojou.202 ...
	Appendix A. Supplementary data
	References


