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Abstract

The efficacy and safety of the combination of biologic therapies remain unclear with
an ineffective and insufficient single biologic for managing asthma. Herein, we report
two cases using dual biologics for severe asthma and atopic dermatitis. A 52-year-old
male patient who received dupilumab and mepolizumab, benralizumab, or tezepelu-
mab, followed by bronchial thermoplasty, and a 41-year-old male patient who
received dupilumab and omalizumab, both experienced improved asthma and atopic
dermatitis. To date, 38 cases are using dual biologics for severe asthma. The success
rate was 84%, with no major adverse effects. We report the first case of severe asthma
receiving dual biologics with tezepelumab and furthermore bronchial thermoplasty,
and comprehensive literature review on dual biologics. Dual biologics may be an effec-
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INTRODUCTION

Biologics are a pivotal therapeutic approach for severe
asthma, offering targeted interventions against several cytokines
such as immunoglobulin E (IgE) (omalizumab), interleukin
(IL)-5 (mepolizumab, benralizumab, and reslizumab), IL-4/IL-
13 (dupilumab), and thymic stromal lymphopoietin (TSLP)
(tezepelumab).'> These biologics are widely used for treating
not only severe asthma but also other allergic disorders, includ-
ing chronic spontaneous urticaria, atopic dermatitis, and
chronic rhinosinusitis.*” Switching to an alternative biologic is
recommended rather than resorting to combination therapy
when a single biologic is ineffective or insufficient for managing
asthma.® However, modifying only one pathway for asthma
pathophysiology might be insufficient, and a clinical situation
sometimes works well with a combination of biologic therapies.

Several case reports and two case series detailed the use
of dual biologics that were approved for severe asthma while
clinical trials in this area remain unavailable to date.”'°
Notably, one case series presented a favourable response in

tive treatment method for severe asthma, requiring further investigation.

asthma, biologic, combination, dupilumab, tezepelumab

11 out of 15 (73%) cases that received dual biologic
therapy.'®

Herein, we report two cases receiving dual biologics.
Dupilumab is a good candidate for patients with severe
asthma and atopic dermatitis; however, when dupilumab
fails to effectively manage asthma and an alternative biologic
lacks strength for atopic dermatitis, the potential of dual
biologics, inclusive of dupilumab, becomes an enticing strat-
egy. We also provide a comprehensive literature review on
the combination of biologic therapies for severe asthma,
thereby augmenting the existing evidence surrounding dual
biologic interventions.

CASE REPORT
Case 1

A 52-year-old male patient was referred to our hospital for
severe asthma treatment. He had a history of childhood
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Clinical course in case 1. Black figure size represents the degree of symptoms of each situation. Red arrows represent the occurrence of short

burst, while blue arrow represents the performance of BT. FeNO, fractional exhaled nitric oxide; FEV, forced expiratory volume in 1 s. ACT, asthma control
test; BT, bronchial thermoplasty; ICS, inhaled corticosteroid; IGA, investigator global assessment; IgE, immunoglobulin E; LABA, long-acting beta2-agonist;
LAMA, long-acting muscarinic antagonist; LTRA, leukotriene receptor antagonist; OCS, oral corticosteroid; PSL, prednisolone.

asthma, chronic spontaneous urticaria, and atopic dermati-
tis. He had never smoked and had no drug or food allergies.
The following laboratory tests were evaluated: white blood
cell count of 5700/mm® with 4.9% eosinophils, total serum
IgE of 1176 IU/mL, and specific IgE levels for house dust of
9.73 UA/mL. Omalizumab administration was initiated,
which resolved asthma. He had been prescribed oral cortico-
steroids; however, tapering had been unsuccessful. Four
months later, omalizumab was replaced with dupilumab,
expecting additive improvement in atopic dermatitis. Unfor-
tunately, this change triggered the onset and progression of
conjunctivitis. Therefore, dupilumab was replaced with
mepolizumab. This adjustment worsened dermatitis. Conse-
quently, dupilumab was reintroduced with continuing
mepolizumab. This combination effectively managed atopic
dermatitis without deteriorating conjunctivitis. Nonetheless,
asthma management remained suboptimal; therefore, mepo-
lizumab was replaced with benralizumab. Regrettably, this
alteration failed to ameliorate asthma. Therefore, benralizu-
mab was replaced with tezepelumab, resulting in a 5-month

period of partially improved asthma management. However,
a gradual elevation in eosinophil count and a loss of asthma
management occurred. Consequently, tezepelumab was
again replaced with benralizumab, and the patient under-
went bronchial thermoplasty. At present, he continues ben-
ralizamab and dupilumab treatment (Figure 1). The use of
dual biologics demonstrated no adverse effect associations.

Case 2

A 4]1-year-old male patient was referred to our hospital for
severe asthma treatment. He had a history of childhood asthma
and atopic dermatitis. He had a history of 2 pack-year smoke
and had no drug or food allergies. The following laboratory
tests were evaluated: white blood cell count of 11,200/mm® with
4.2% eosinophils, total serum IgE of 9290 IU/mL, and specific
IgE levels for house dust of 11.40 UA/mL. Omalizumab was
initiated, which subsequently resolved asthma. However, atopic
dermatitis remained uncontrolled. Six years later, dupilumab
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FIGURE 2 Clinical course in case 2. Black figure size represents the degree of symptoms of each situation. Red arrows represent the occurrence of short
burst. FeNO, fractional exhaled nitric oxide; FEV, forced expiratory volume in 1 s. ACT, asthma control test; ICS, inhaled corticosteroid; IGA, investigator
global assessment; IgE, immunoglobulin E; LABA, long-acting beta2-agonist; LAMA, long-acting muscarinic antagonist; LTRA, leukotriene receptor

antagonist; OCS, oral corticosteroid.

was initiated to manage atopic dermatitis while continuing
omalizumab. This dual biologic approach demonstrated signifi-
cant improvement in atopic dermatitis, prompting the discon-
tinuation of omalizumab. However, omalizumab cessation
coincided with asthma progression, necessitating the initiation
of regular oral corticosteroid therapy. Therefore, omalizumab
was reintroduced with continuing dupilumab. This combined
regimen showed successful asthma management, making his
current maintenance of omalizumab and dupilumab (Figure 2).
The use of dual biologics demonstrated no adverse effect
associations.

DISCUSSION

Herein, we describe two cases of severe asthma with atopic
dermatitis that were successfully managed through the initia-
tion of dual biologic therapies. Dual biologics, particularly
incorporating dupilumab, may be a good candidate for
patients with both severe asthma and atopic dermatitis. Nota-
bly, this is the first case of severe asthma receiving dual bio-
logics including tezepelumab and furthermore bronchial
thermoplasty. In addition, we firstly present a comprehensive
literature review on dual biologics to date, making a signifi-
cant contribution to the existing knowledge base.

The important point of our investigation includes the
safe and efficacious use of these dual biologic regimens.
Dupilumab targets IL-4/IL-13 and improves both severe
asthma and atopic dermatitis.*® However, patients with
atopic dermatitis tended to suffer from conjunctivitis after
dupilumab administration.'” The use of mepolizumab in
addition to dupilumab, which targets both IL-4/13 and IL-5
pathways, may improve atopic dermatitis and conjunctivitis,
all while managing severe asthma in case 1. Tezepelumab,
which targets TSLP, appears as a potential therapeutic
option for severe asthma, irrespective of type 2 markers.’
Targeting both IL-4/13 and TSLP pathways could have a
synergetic effect; however, the effect may be similar to other
dual biologics. The use of omalizumab in addition to dupilu-
mab, which targets both IL-4/13 and IgE pathways, may
improve both atopic dermatitis and severe asthma in case
2. Dupilumab, in fact, reduces total IgE levels and impacts
the IgE pathway.* On the other hand, omalizumab plays a
different role in the pathophysiology of asthma. It increases
circulating regulatory T cells, reduces circulating free IgE
levels and decreases the expression of type 1 Fce receptors in
dendritic cells, mast cells, basophils, and eosinophils. These
mechanisms may account for the additive benefit observed
when omalizumab was combined with dupilumab in case 2."*
These two cases demonstrated the advantages of dual
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biologics in patients who remain unmanaged by single
biologic treatments, especially when complicated by comorbid
conditions with evidence of other biologics. Additionally,
these two cases indicated the benefit of concurrently targeting
IL-4/13 and other pivotal pathways such as IL-5, TSLP,
or IgE.

In case 1, bronchial thermoplasty was introduced after
the initiation of dual biologics, resulting in improved
asthma control. Bronchial thermoplasty has demonstrated
a sustained reduction in severe asthma exacerbations over
a period of 10 years.'” This long-term effect may hold
promise even for patients receiving dual biologic therapy.
To our knowledge, this is the first case in which bronchial
thermoplasty was combined with dual biologics. Conse-
quently, it is imperative to closely monitor the safety as
well as efficacy of incorporation of bronchial thermoplasty
in the future.

To date, 38 cases (excluding conference papers) used
dual biologics for severe asthma, as shown in Table 1.”'°
These cases were aged 49 + 16 years, consisting of approxi-
mately one-third male. The effective rate of dual biologics
for asthma was 21/25 (84%) while acknowledging potential
publication bias. Comorbidities included only asthma in
15 (39%), chronic rhinosinusitis in 9 (24%), atopic dermati-
tis in 6 (16%), eosinophilic granulomatosis with polyangiitis
in 5 (13%), chronic spontaneous urticaria in 4 (11%), aller-
gic rhinitis in 4 (11%), and allergic bronchopulmonary
aspergillosis in 3 (8%) patients. The most used combination
was omalizumab and mepolizumab (42%). Dual biologics
were administered due to asthma (58%), comorbidities
(34%), or both (8%). Dual biologics are avoided because of
concerns of serious infections in rheumatoid arthritis or
inflammatory bowel diseases in the context of adverse
effects.”>*! However, our findings emphasized the safety of
dual biologic administration for asthma management, in all
the cases, including ours, that experience no serious adverse
effects such as anaphylaxis, immune dysfunctions, or infec-
tions. Therefore, dual biologics may be considered for prom-
ising therapeutic option when patients have multiple
potential therapeutic targets and a situation where a single
biologic is inadequate. However, this field warrants further
prospective evidence. Clinical trials for dual biologics should
be performed for patients with severe asthma in whom a
single biologic is insufficient for management, safety follow-
up should be included in registries, and a longer follow-up
should be performed. As the strategy of the use of dual bio-
logics, we should initially attempt to switch to another bio-
logic, and dual biologics are considered when each biologic
responds partially but insufficiently to control the situation.

Cost should be also considered. Adding another biologic
increases costs; however, this investment may be offset by a
reduction in repeated emergency department visits or hospi-
talizations and productivity improvement.”* Therefore, dual
biologics would be acceptable in terms of costs when careful
selection is performed.

In conclusion, dual biologics, with dupilumab and other
biologics, including tezepelumab, may be an effective

therapeutic strategy for patients with both severe asthma
and atopic dermatitis. Future prospective study is required
to investigate the efficacy and safety of the combination of
biologics because only case reports or case series have been
reported.

AUTHOR CONTRIBUTIONS

Takeshi Matsumoto drafted the manuscript. All authors
interpreted the data, critically revised the manuscript for
intellectual content, and approved the final version of
manuscript.

ACKNOWLEDGMENTS
The authors thank Enago (www.enago.jp) for the English
language review.

CONFLICT OF INTEREST STATEMENT
None declared.

DATA AVAILABILITY STATEMENT
Data available on request from the authors.

ETHICS STATEMENT
Written informed consents for publication have been
obtained.

ORCID
Takeshi Matsumoto
6376

https://orcid.org/0000-0002-6546-

REFERENCES

1. Humbert M, Beasley R, Ayres ], Slavin R, Hébert ], Bousquet J, et al.
Benefits of omalizumab as add-on therapy in patients with severe per-
sistent asthma who are inadequately controlled despite best available
therapy (GINA 2002 step 4 treatment): INNOVATE. Allergy. 2005;60:
309-16.

2. Ortega HG, Liu MC, Pavord ID, Brusselle GG, FitzGerald JM,
Chetta A, et al. Mepolizumab treatment in patients with severe eosin-
ophilic asthma. N Engl ] Med. 2014;371:1198-207.

3. FitzGerald JM, Bleecker ER, Nair P, Korn S, Ohta K, Lommatzsch M,
et al. Benralizumab, an anti-interleukin-5 receptor o monoclonal anti-
body, as add-on treatment for patients with severe, uncontrolled,
eosinophilic asthma (CALIMA): a randomised, double-blind, placebo-
controlled phase 3 trial. Lancet. 2016;388:2128-41.

4. Castro M, Corren J, Pavord ID, Maspero ], Wenzel S, Rabe KF, et al.
Dupilumab efficacy and safety in moderate-to-severe uncontrolled
asthma. N Engl ] Med. 2018;378:2486-96.

5. Menzies-Gow A, Corren J, Bourdin A, Chupp G, Israel E,
Wechsler ME, et al. Tezepelumab in adults and adolescents with
severe, uncontrolled asthma. N Engl ] Med. 2021;384:1800-9.

6. Beck LA, Thagi D, Hamilton JD, Graham NM, Bieber T, Rocklin R,
et al. Dupilumab treatment in adults with moderate-to-severe atopic
dermatitis. N Engl ] Med. 2014;371:130-9.

7. Maurer M, Rosén K, Hsieh HJ, Saini S, Grattan C, Gimenéz-Arnau A,
et al. Omalizumab for the treatment of chronic idiopathic or sponta-
neous urticaria. N Engl ] Med. 2013;368:924-35.

8. Nakamura Y, Tamaoki J, Nagase H, Yamaguchi M, Horiguchi T,
Hozawa S, et al. Japanese guidelines for adult asthma 2020. Allergol
Int. 2020;69:519-48.

9. Altman MC, Lenington ], Bronson S, Ayars AG. Combination omalizu-
mab and mepolizumab therapy for refractory allergic bronchopulmonary
aspergillosis. ] Allergy Clin Immunol Pract. 2017;5:1137-9.


http://www.enago.jp
https://orcid.org/0000-0002-6546-6376
https://orcid.org/0000-0002-6546-6376
https://orcid.org/0000-0002-6546-6376

DUAL BIOLOGICS FOR SEVERE ASTHMA

7 of 7

10.

11.

12.

13.

14.

15.

16.

17.

18.

Dedaj R, Unsel L. Case study: a combination of mepolizumab and
omaluzimab injections for severe asthma. ] Asthma. 2019;56:473-4.
Ortega G, Tongchinsub P, Carr T. Combination biologic therapy for severe
persistent asthma. Ann Allergy Asthma Immunol. 2019;123:309-11.
Domingo C, Pomares X, Morén A, Sogo A. Dual monoclonal anti-
body therapy for a severe asthma patient. Front Pharmacol. 2020;11:
587621.

Fox HM, Rotolo SM. Combination anti-IgE and anti-IL5 therapy in a
pediatric patient with severe persistent asthma. J Pediatr Pharmacol
Therapeut. 2021;26:306-10.

Briegel I, Felicio-Briegel A, Mertsch P, Kneidinger N, Haubner F,
Milger K. Hypereosinophilia with systemic manifestations under dupi-
lumab and possibility of dual benralizumab and dupilumab therapy in
patients with asthma and CRSwNP. J Allergy Clin Immunol Pract.
2021;9:4477-9.

Pitlick MM, Pongdee T. Combining biologics targeting eosinophils
(IL-5/IL-5R), IgE, and IL-4/IL-13 in allergic and inflammatory dis-
eases. World Allergy Org J. 2022;15:100707.

Lommatzsch M, Suhling H, Korn S, Bergmann KC, Schreiber J,
Bahmer T, et al. Safety of combining biologics in severe asthma:
asthma-related and unrelated combinations. Allergy. 2022;77:2839-43.
Akinlade B, Guttman-Yassky E, de Bruin-Weller M, Simpson EL,
Blauvelt A, Cork MJ, et al. Conjunctivitis in dupilumab clinical trials.
Br ] Dermatol. 2019;181:459-73.

Harada N, Ito J, Takahashi K. Clinical effects and immune modulation
of biologics in asthma. Respir Investig. 2021;59:389-96.

20.

21.

22.

Chaudhuri R, Rubin A, Sumino K, Lapa ESJR, Niven R, Siddiqui S,
et al. Safety and effectiveness of bronchial thermoplasty after 10 years
in patients with persistent asthma (BT10+): a follow-up of three ran-
domised controlled trials. Lancet Respir Med. 2021;9:457-66.

Singh JA, Cameron C, Noorbaloochi S, Cullis T, Tucker M,
Christensen R, et al. Risk of serious infection in biological treatment
of patients with rheumatoid arthritis: a systematic review and meta-
analysis. Lancet. 2015;386:258-65.

Bonovas S, Fiorino G, Allocca M, Lytras T, Nikolopoulos GK, Peyrin-
Biroulet L, et al. Biologic therapies and risk of infection and malignancy
in patients with inflammatory bowel disease: a systematic review and
network meta-analysis. Clin Gastroenterol Hepatol. 2016;14:1385-97.
Anderson WC 3rd, Szefler SJ. Cost-effectiveness and comparative
effectiveness of biologic therapy for asthma: to biologic or not to bio-
logic? Ann Allergy Asthma Immunol. 2019;122:367-72.

How to cite this article: Matsumoto T, Sakurai Y,
Tashima N, Matoba T, Kaneko A, Fujiki T, et al. Dual
biologics for severe asthma and atopic dermatitis:
Synopsis of two cases and literature review.
Respirology Case Reports. 2023;12:¢01266. https://doi.
0rg/10.1002/rcr2.1266



https://doi.org/10.1002/rcr2.1266
https://doi.org/10.1002/rcr2.1266

	Dual biologics for severe asthma and atopic dermatitis: Synopsis of two cases and literature review
	INTRODUCTION
	CASE REPORT
	Case 1
	Case 2

	DISCUSSION
	AUTHOR CONTRIBUTIONS
	ACKNOWLEDGMENTS
	CONFLICT OF INTEREST STATEMENT
	DATA AVAILABILITY STATEMENT

	ETHICS STATEMENT
	REFERENCES


