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ABSTRACT

Biologics for severe asthma can significantly impact on the burden of disease and also have the
potential to reduce asthma mortality. By reviewing the literature and contacting the pharmaceu-
tical companies, the present paper aims at providing a worldwide snapshot of biologic drugs
availability, related with the trend of asthma mortality rate, as a marker of the burden of the
disease.

A decline in the global rate of annual asthma mortality was observed until the 1980s, but overall no
further reduction occurred, and the current mortality estimation is 0.19 deaths per 100.000 peo-
ple. A higher mortality rate has been registered in low and middle-income countries (LMICs),
where poor socioeconomic conditions and lack of access to the medical resources are more
relevant. The availability of monoclonal antibodies is mainly limited to the developed and high-
income countries. Furthermore the overall “asthma management system” in LMICs suffers from
a number of restrictions that hamper the widespread availability of biologics besides their costs.
The availability of generic drugs in the field of biologics for severe asthma could contribute to
facilitate their widespread accessibility. But before that, awareness and expertise regarding severe
asthma, and proper tools to assess and manage it, deserve to be shared worldwide. Collaboration
projects involving physicians from all the countries through the scientific Academies network and
with the support of the Companies active in the field may provide an initial concrete opportunity.
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DEAR EDITORS, currently higher in developed countries, but in

less developed nations it is still increasing.®

Bronchial asthma is one of the most common
non-communicable respiratory diseases, and it af-
fects more than 300 million people in the world."
According to recent epidemiological studies, its
prevalence among the general population is 4.5%
on average, with substantial variation in different
areas and countries.® Asthma prevalence is

Severe asthma affects less than 5% of asthmatic
patients, even though epidemiological studies
specifically addressing the issue in different coun-
tries are still missing,*® as well as an accurate
estimation of fatal asthma cases.®”

Severe asthma is a heterogeneous disease
characterized by different clinical and biologic
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phenotypes.® The recent introduction of biologic
drugs fostered a radical change in the
therapeutic approach of severe asthma, at least
of the T2 high phenotype. An increasing number
of different molecules is going to enlarge the
available options, besides oral corticosteriods, for
difficult to treat patients. The monoclonal
antibodies targeting IgE, 1L4/IL13, and IL5 driven
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Fig. 1 Worldwide availability of biologics for severe asthma. The different colors identify the number of marketed biologics in each country.

inflammation have been proven to significantly
reduce exacerbations and hospitalizations in
severe asthmatic patients as well as the use of
oral corticosteroids.® In other words, biologics for
severe asthma are going to have a significant
impact on the burden of the disease and on its
mortality rate. However, access to these
treatment options is still very limited in some areas.

The present paper provides a worldwide snap-
shot of biologic drugs availability, combined with
the trend of asthma mortality rate as a marker of
the burden of the disease in different countries.
This approach is not free of bias; in fact, risk factors
for asthma mortality may differ from risk factors for
asthma morbidity and poorly controlled asthma.?
On the other hand, defining asthma outcomes
specifically related to asthma morbidity or
asthma control is not easy in low- and middle-
income countries (LMICs). In fact, in those areas
the access to health care services (which means
proper diagnosis and treatment), or the possibility
to get controller medications besides oral corti-
costeroids is very limited due to personal income
restrictions or poor health care systems re-
sources.’® Also, data on the social and indirect
economic burden in those settings remain espe-
cially scarce."” For those reasons, more than in
high-income countries, in LMICs asthma mortality
may reflect the extreme consequences of
improper asthma management due to the above-
mentioned limitations, besides specific risk fac-
tors for morbidity or mortality.

A literature review has been performed on
PubMed and Medline including the following key
words: asthma mortality, fatal asthma. Furthermore
the availability of biologics for severe asthma in
each country was verified by exploring marketing
data and by contacting the pharmaceutical com-
panies. Benralizumab, mepolizumab, omalizumab,
reslizumab, and dupilumab were included in the
investigation.

As far as asthma mortality is concerned, gener-
ally speaking the decline observed since the late
1980s seems to have flattened. In fact, no further
reduction has been registered from 2006 to
2012."3 In the United States, after increasing
during the 1980s, annual rates were relatively flat
until the late 1990s, and then progressively
declined."?

According to the available evidence, the current
asthma mortality rate is 0.19 deaths per 100 000
people.® Of note, the study by Ebmeier and
colleagues included 46 countries, 30 high-
income countries, and the 16 middle-income
countries, and evaluated only patients aged from
5 to 34 vyears, in order to exclude chronic
obstructive pulmonary disease (COPD) in those 35
years and older, and bronchiolitis in those younger
than 5 years as potential confounding factors;
however, the above mentioned 2016 World Health
Organization (WHO) Mortality Database from 46
countries estimated 420 000 fatalities due to
asthma, around 1000 per day.? Differently from the
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prevalence data, a striking higher mortality for
asthma has been registered in LMICs*"?
Whereas asthma prevalence seems to be
affected by urbanization and environmental
allergy, its fatality is more influenced by poor
socioeconomic conditions and difficult access to
health care resources.”® In fact, according to the
report by Sinharoy et al,"® poverty, lack of
education, and accessibility to both chronic and
lifesaving medications in Asian and African
countries have a significantly higher impact on
asthma prevention, diagnosis, and treatment in
comparison to European and other countries. The
higher levels of air pollution in those areas
further hamper the achievement of an optimal
disease control, despite not directly being
associated with asthma mortality.’* Of note, the
increased asthma-related mortality is not consid-
ered a result of higher asthma prevalence as much
as poor socioeconomic conditions.”®

At the same time, as shown in Fig. 1, the
availability of monoclonal antibodies for the
treatment of severe T2 asthma is mostly limited
to the developed and high-income countries,
where at least 1 of the currently approved bi-
ologics is available on the market.

Omalizumab is the most accessible biologic
drug, namely in Europe, with the exception of East
European countries (eg, Serbia, Bulgaria, Albania,
Romania, Ukraine, and Belarus), in North America,
Central America, much of Latin America, in
Australia and in Asia, including United Arab Emir-
ates (UAE), though it is not available in India and in
many countries of the middle East, except Israel. In
Africa the availability of omalizumab is limited to

Egypt.

The areas where mepolizumab is accessible are
more limited. It is marketed in Europe, Russia,
United States, and Canada. In Eastern Countries,
Central and South America, and Africa mepolizu-
mab is not available. In Asia, it is available in UAE,
China, Japan, and South Korea only.

Reslizumab is even less accessible, being
limited to North America, and North and Medi-
terranean  European  countries  (Switzerland
excluded).

Regarding benralizumab, it is currently available
in North America and in few European countries.

Dupilumab was marketed in the United States in
2018. In the last 2 years it became available in
Japan, South Korea, Russia, Arabian Peninsula
(with the exception of Yemen and Bah rein), Israel,
Brunei, Colombia, and Brazil. The European Med-
icines Agency (EMA) approved dupilumab for se-
vere asthma in 2019, but its distribution is currently
limited to Germany, Netherlands, Luxembourg,
Sweden, Denmark, Norway, Finland, France, and
Latvia.

The picture of biologics availability in the world
is very dynamic at the moment; all the companies
producing monoclonal antibodies for severe
asthma are committed to enlarge the market
worldwide for their drugs. However, the gap be-
tween high-income countries and low-income/less
developed countries is still substantial, and prob-
ably the situation will not change in the near future.
In fact, the panorama is quite complex and
different determinants hamper a more extensive
accessibility to biologics worldwide. The cost of
drugs probably represents a major limitation. In
LMICs the resources from both national health
systems and private insurance systems are not
enough to cover the costs related to biologic
drugs, from acquisition from pharmaceutical
companies to storage and final delivery to pa-
tients."®"" On the other hand, the overall “asthma
management system” in LMICs suffers from a
number of restrictions that limit the widespread
availability of biologics besides their costs. In
fact, in many areas health care services lack the
basic tools for a proper asthma assessment, and
physicians' expertise regarding biologics s
scarce. Or, the accessibilty to adequate
healthcare resources is difficult due to patients’
income restrictions and poor disease awareness."*

All  the above-mentioned conditions may
represent a critical drawback for the correct and
regular treatment with inhaled steroids, which
have a well-known role in promoting the decline of
asthma mortality,”® in favor of an overuse of short
acting beta agonists (SABA) and oral
corticosteroids  (OCS). In  fact, they are
inexpensive and more easily available/accessible.
The same trend has been observed in Western
countries,”"”"'? but in the case of LMICs it even
might be enhanced'®'® and more connected
with asthma morbidity and mortality reflecting
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the extreme consequences of improper asthma
management.

Severe asthma still represents a global chal-
lenge worldwide, in terms of burden and
economical impact. Optimizing severe asthma
management besides biologics availability and
implementing  different  strategies and in-
terventions, tailored on the specific geographic
and socio-economic setting in different countries,
is a priority. It might entail improving the referral to
specialized centers and increasing the adherence
rate to inhaled corticosteroids (ICS) in high-income
countries or strengthening the overall asthma
management system in LMICs.

However, each one of the currently recom-
mended therapies for asthma control, including
biologic drugs, should be accessible worldwide as
a major strategy for reducing OCS use and their
costs in terms of morbidity.?® This should be
considered a priority by the National Health
Systems and by the stakeholders in the field, as a
major strategy to reduce asthma morbidity and
mortality.

Educational initiatives currently ongoing in
several African nations are a significant step for-
ward in terms of healthcare pathways optimiza-
tion."® The availability of generic drugs in the field
of biologics for severe asthma could contribute to
an overall cost reduction and facilitate their
widespread accessibility.?" But before that,
awareness and expertise regarding severe
asthma, and proper tools to assess and manage
it, deserve to be shared worldwide. Collaboration
projects involving physicians from all the
countries through the scientific Academies
network, with the support of the Companies
active in the field, may provide an initial concrete
opportunity.

Abbreviations

ICS: inhaled corticosteroids; LMICs: low- and middle-
income countries; OCS: oral corticosteroids; UAE: United
Arab Emirates; WHO: World Health Organization.

Author contributions

MC and GS conceived the manuscript and drafted the first
version. MMA, EB, GWC, IA, CB critically revised the
manuscript and substantially contributed to the final draft.

Ethics approval and consent to participate
Not applicable.

Consent for publication
All authors agreed to the publication of this work.

Availability of data and materials
Data sharing is not applicable to this article as no datasets
were generated or analysed during the current study.

Funding
Not applicable.

Declaration of competing interest
All the authors declare no competing interests.

Acknowledgements

The authors are grateful to Doctor Fabiana Furci for her
contribution to Fig. 1. This article was a project of the Adult
Asthma Committee of the World Allergy Organization.

Author details

“Department of Medicine, University of Verona, Verona,
Iltaly®Allergy Center, CUF Descobertas Hospital, CUF
Academic and Research Medical Center, Lisbon,
Portugal®Genomics and Precision Medicine, University of
Arizona College of Medicine, Tucson, AZ, USAdDepartment of
Allergy and Immunology, Hospital Quirénsalud Bizkaia,
Erandio, Spain®Personalized Medicine, Asthma and Allergy,
Humanitas Clinical and Research Center, IRCCS, Rozzano,
ltaly*'Medical Direction, University Hospital of Verona, Verona,
ltaly? Asthma Center and Allergy Unit, Verona University and
General Hospital, Verona, Italy.

REFERENCES

1. To T, Stanojevic S, Moores G, et al. Global asthma prevalence
in adults: findings from the cross-sectional world health survey.
BMC Publ Health. 2012;12:204.

2. Lundbéack B, Backman H, Lotvall J, Rdbnmark E. Is asthma
prevalence still increasing? Expet Rev Respir Med. 2016;10:39-
51.

3. Ebmeier S, Thayabaran D, Braithwaite |, Bénamara C,
Weatherall M, Beasley R. Trends in international asthma
mortality: analysis of data from the WHO Mortality Database
from 46 countries (1993-2012). Lancet. 2017;390:935-945.

4. Backman H, Jansson SA, Stridsman C, et al. Severe asthma-A
population study perspective. Clin Exp Allergy. 2019,49:819-
882.

5. Vianello A, Caminati M, Andretta M, et al. Prevalence of severe
asthma according to the drug regulatory agency perspective:
an ltalian experience. World Allergy Organ J. 2019;12:100032.

6. Backman H, Hedman L, Stridsman C, et al. A population-based
cohort of adults with asthma: mortality and participation in a
long-term follow-up. Eur Clin Respir J. 2017,4:1334508.

7. Vianello A, Caminati M, Crivellaro M, et al. Fatal asthma; is it
still an epidemic? World Allergy Organ J. 2016;9:42.

52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68
69
70
71
72
73
74
75
76
77
78
79
80
81
82
83
84
85
86
87
88
89
90
91
92
93
94
95
96
97
98
99
100
101
102


http://refhub.elsevier.com/S1939-4551(20)30405-1/sref1
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref1
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref1
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref2
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref2
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref2
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref3
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref3
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref3
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref3
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref4
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref4
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref4
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref5
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref5
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref5
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref6
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref6
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref6
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref7
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref7
https://doi.org/10.1016/j.waojou.2020.100502

VOO NO~UT D~ WN —

Volume 14, No. 2, Month 2021

8.

Fajt ML, Wenzel SE. Asthma phenotypes and the use of
biologic medications in asthma and allergic disease: the next
steps toward personalized care. J Allergy Clin Immunol.
2015;135:299-310.

. Restrepo R, Peters J. Near-fatal asthma: recognition and

management. Curr Opin Pulm Med. 2008;14:13-23.

. Cruz AA, Stelmach R, Ponte VE. Asthma prevalence and

severity in low-resource communities. Curr Opin Allergy Clin
Immunol. 2017;17:188-193.

. Brakema EA, Tabyshova A, van der Kleij RMJJ, et al, FRESH AIR

collaborators. The socioeconomic burden of chronic lung
disease in low-resource settings across the globe - an
observational FRESH AIR study. Respir Res. 2019;20(1):291.

. Asthma surveillance data, centers for disease control and

prevention. available at: https://www.cdc.gov/asthma/
asthmadata.htm; 16th August 2020. Accessed.

. Sinharoy A, Mitra S, Mondal P. Socioeconomic and

environmental predictors of asthma-related mortality.
J Environ Public Health. 2018;2018:93895701.

. Lang D, Polansky M. Patterns of asthma mortality in

Philadelphia from 1969 to 1991. N Engl J Med. 1994;331:
1542-1547.

. Nunes C, Pereira AM, Morais-Almeida M. Asthma costs and

social impact. Asthma Res Pract. 2017;3:1.

20.

21.

. O'Byrne P, Fabbri LM, Pavord ID, Papi A, Petruzzelli S, Lange P.

Asthma progression and mortality: the role of inhaled
corticosteroids. Eur Respir J. 2019;18:54.

. Ivanova J, Bergman R, Birbaum H, Colige G, Silverman R,

McLaurin K. Effect of asthma exacerbations on health care
costs among asthmatic patients with moderate and severe
persistent asthma. J Allergy Clin Immunol. 2012;129:1229-
1235.

. Bleecker ER, Menzies-Gow AN, Price DB, et al. Tran TN

systematic literature review of systemic corticosteroid use for
asthma management. Am J Respir Crit Care Med. 2020;201:
276-293.

. Arnaud Bordin, Caroline Fabry-Vendrand, Juliette Ostinelli,

Malik Ait-Yahia, Elsa Darnal. The burden of severe asthma in
France: a case control study using a medical claims database.
J Allergy Clin Immunol Pract. 2019;7:1477-1487.

Canonica GW, Blasi F, Paggiaro P, et al. SANI (severe asthma
network ltaly). Oral CorticoSteroid sparing with biologics in
severe asthma: a remark of the severe asthma network in Italy
(SANI). World Allergy Organ J. 2020 Sep 20;13(10):100464.

Abhishek S, Muthusamy K, Sushma S, Ramesh KG, Suresh KG.
Postmarketing safety of biosimilars: current status, challenges,
and opportunities in the spontaneous reporting system. Ther
Innov Regul Sci. 2020 May;54(3):667-680.

35
36
37
38
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66
67
68


http://refhub.elsevier.com/S1939-4551(20)30405-1/sref8
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref8
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref8
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref8
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref9
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref9
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref10
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref10
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref10
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref11
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref11
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref11
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref11
https://www.cdc.gov/asthma/asthmadata.htm
https://www.cdc.gov/asthma/asthmadata.htm
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref13
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref13
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref13
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref14
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref14
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref14
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref15
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref15
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref16
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref16
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref16
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref17
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref17
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref17
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref17
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref17
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref18
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref18
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref18
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref18
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref19
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref19
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref19
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref19
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref20
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref20
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref20
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref20
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref21
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref21
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref21
http://refhub.elsevier.com/S1939-4551(20)30405-1/sref21

	Biologics and global burden of asthma: A worldwide portrait and a call for action
	AbbreviationsICS: inhaled corticosteroids; LMICs: low- and middle-income countries; OCS: oral corticosteroids; UAE: United  ...
	Abbreviations
	Author contributionsMC and GS conceived the manuscript and drafted the first version. MMA, EB, GWC, IA, CB critically revis ...
	Author contributions
	Ethics approval and consent to participateNot applicable.
	Ethics approval and consent to participate
	Consent for publicationAll authors agreed to the publication of this work.
	Consent for publication
	Availability of data and materialsData sharing is not applicable to this article as no datasets were generated or analysed  ...
	Availability of data and materials
	FundingNot applicable.
	Funding
	Declaration of competing interest
	Acknowledgements
	References


