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Towards diversity in asthma pharmacogenetics
Asthma is the most common chronic disease in 
children, and it disproportionally affects children from 
non-White minorities. A meta-analysis of 13 studies 
from the UK reported a higher frequency of clinician-
diagnosed asthma in Black (15·0%), compared with 
White (10·6%) and south Asian children (7·6%).1 In 
the USA, Black children with asthma have higher rates 
of emergency department visits, hospitalisations, and 
asthma-related deaths compared with White children.2 

Many factors might contribute to a high prevalence 
of asthma in minority groups, such as poor housing 
quality, high exposure to allergens, tobacco smoke, air 
pollution, and suboptimal access to health care.3 Under-
prescription or lower adherence to long-term controller 
medications, or both, and over-reliance on emergency 
care4 puts minority populations at risk for asthma 
exacerbations. Even after correcting for socioeconomic 
factors and medication use, Black children with severe or 
difficult-to-treat asthma have worse asthma outcomes 
compared with White children.5 Why these children have 
different treatment responses has not been unravelled; 
it might have a genetic basis. 

Over the past 15 years, genetic studies have provided an 
improved understanding of genetic variation con trib uting 
to asthma6 as well as to asthma treatment response.7 
However, people of African descent were strongly under-
represented in genetic studies. World wide, of all genome-
wide association studies (GWASs) summarised in the 
GWAS Catalogue until 2018, only 2% of participants had 
African ancestry.8 Fortunately, the scientific community 
has recognised the need to investigate populations of 
non-European descent. Although all humans are highly 
genetically identical (>99·99%), the between and within 
population genetic variance of African populations is 
much higher than other populations because of their long 
evolutionary histories, which calls for genetic studies in 
populations of African descent. 

In The Lancet Child & Adolescent Health, Victor E 
Ortega and colleagues investigated the pharmaco-
genetics of treatment response in patients of 
African descent with asthma participating in the 
Best African Response to Drug (BARD) trials.9 These 
patients had poor asthma control while on low-dose 
inhaled corticosteroids (ICSs). Four different step-up 
regimens were compared: doubling or quin tupling ICS 

dosages, and low-dose or high-dose ICS combined with 
a long-acting beta agonist (LABA). These treatments 
were compared using a hierarchical composite score 
that sequentially evaluated asthma exacerbations, 
asthma-control days, and lung function after 14 weeks 
of treatment. The trial in children aged 5–11 years 
showed an equal percentage of children with a superior 
response to quintupled ICS dose as with the doubled 
ICS–LABA combination (both 46%). By contrast, the 
trial in adolescents and adults (aged 12–69 years) 
showed a higher percentage of patients with a superior 
response to the doubled ICS–LABA combination (53%) 
compared with quintupled ICS dose (27%). This age 
effect is remarkable, and could be due to inclusion of 
more heterogeneous phenotypes of asthma in the 
adolescent and adult trial (218 of 267 participants were 
adults) or more adverse events of LABA in the 5–11 year 
age group, as previously reported.10 These observations 
illustrate that extrapo lation of treatment effects in 
adolescents and adults to school-aged children is not 
justified; separate studies in this age group are needed.  

In the BARD trials, global African ancestry was not 
associated with treatment response.11 However, specific 
loci differentially inherited among individuals of African 
ancestry could still have pharmacogenetic effects. This 
follow-up study used inferred local ancestry to test the 
association of the number of copies from African ancestry 
in each genomic position with treatment responses.9 In 
children, a novel locus on chromosome 12 was associated 
with superior responsiveness to quintupled ICS dose  
compared with low-dose ICS plus LABA. In adolescents 
and adults, a novel locus on chromosome 6 was 
associated with superior responsiveness to quintupled 
ICS dose versus doubled ICS dose.

The publication of Ortega and colleagues’ study marks 
a step forward in our understanding of the pharmaco-
genetics of asthma in patients of African ancestry. 
Although the initial power to identify significant 
findings was not high, evidence of replication of 
two loci in independent populations was provided. We 
propose that future, larger studies should prospectively 
confirm the importance of these genetic variants. After 
this, these variants await further functional genetic 
studies. What genes do they regulate? How do these 
genes interact with asthma treatments? Do these genes 
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For the GWAS Catalogue see 
www.ebi.ac.uk/gwas

Published Online 
November 8, 2021 

https://doi.org/10.1016/
S2352-4642(21)00330-8

See Articles page 862

www.ebi.ac.uk/gwas
http://crossmark.crossref.org/dialog/?doi=10.1016/S2352-4642(21)00330-8&domain=pdf


Comment

www.thelancet.com/child-adolescent   Vol 5   December 2021 839

1 Netuveli G, Hurwitz B, Levy M, et al. Ethnic variations in UK asthma 
frequency, morbidity, and health-service use: a systematic review and 
meta-analysis. Lancet 2005; 365: 312–17. 

2 Akinbami LJ, Moorman JE, Simon AE, Schoendorf KC. Trends in racial 
disparities for asthma outcomes among children 0 to 17 years, 2001–2010. 
J Allergy Clin Immunol 2014; 134: 547–553.e5. 

3 Davis CM, Apter AJ, Casillas A, et al. Health disparities in allergic and 
immunologic conditions in racial and ethnic underserved populations: 
A Work Group Report of the AAAAI Committee on the Underserved. 
J Allergy Clin Immunol 2021; 147: 1579–93. 

4 Lieu TA, Lozano P, Finkelstein JA, et al. Racial/ethnic variation in asthma 
status and management practices among children in managed Medicaid. 
Pediatrics 2002; 109: 857–65. 

5 Guilbert T, Zeiger RS, Haselkorn T, et al. Racial disparities in asthma-related 
health outcomes in children with severe/difficult-to-treat asthma. 
J Allergy Clin Immunol Pract 2019; 7: 568–77. 

6 El-Husseini ZW, Gosens R, Dekker F, Koppelman GH. The genetics of asthma 
and the promise of genomics-guided drug target discovery. Lancet Respir Med 
2020; 8: 1045–56. 

7 Kersten ETG, Koppelman GH. Pharmacogenetics of asthma: toward precision 
medicine. Curr Opin Pulm Med 2017; 23: 12–20. 

8 Sirugo G, Williams SM, Tishkoff SA. The missing diversity in human genetic 
studies. Cell 2019; 177: 26–31. 

9 Ortega VE, Daya M, Szefler SJ, et al. Pharmacogenetic studies of 
long-acting beta agonist and inhaled corticosteroid responsiveness in 
randomised controlled trials of individuals of African descent with 
asthma. Lancet Child Adolesc Health 2021; published online Nov 8. 
https://doi.org/10.1016/S2352-4642(21)00268-6.

10 Kersten ETG, Koppelman GH, Thio BJ. Concerns with beta2-agonists in 
pediatric asthma—a clinical perspective. Paediatr Respir Rev 2017; 21: 80–85.

11 Wechsler ME, Szefler SJ, Ortega VE, et al. Step-up therapy in black children 
and adults with poorly controlled asthma. N Engl J Med 2019; 381: 1227–39. 

encode a target for intervention? Again, samples from 
patients of African descent are under-represented in 
databases that report the functional effects of genetic 
variation. Thus, future functional studies also need to 
prioritise inclusion of minority populations.  

Replication and validation of these loci might not 
only benefit patients of African ancestry, but serve the 
broader patient community: genetically validated drug 
targets have a two-fold higher chance of successful 
drug development;6 and drugs developed on the basis 
of information in one population might be efficacious in 
other populations. 

In conclusion, the work presented by Ortega and 
colleagues illustrates the many reasons to be inclusive in 
future pharmacogenetic research. This is the way forward. 
We declare no competing interests.
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Who do you think of when autism is mentioned? Maybe 
a familiar trope comes to mind: an eccentric white man, 
perhaps in the vein of The Big Bang Theory’s socially 
naive genius, Dr Sheldon Cooper, or savant Raymond 
Babbitt of Rain Man fame. As endearing as they may be, 
characters like these reflect outdated and stereotypical 
understandings of autism that can have harmful 
consequences for autistic young people. For many 
autistic people, these stereotypes and the stigma that 
they reinforce might be a greater barrier to wellbeing 
than the characteristics of autism itself, with particular 
implications for children and adolescents.1 

Link and Phelan2 define stigma as comprising 
four com ponents: labelling of human differences; 
associ ating labelled groups with negative stereotypes; 
separating labelled groups from the majority in an “us” 
and “them” dynamic; and status loss and dis crimination 
against labelled groups. Importantly, stigmatisation can 
only occur within the context of a social power imbalance. 
To enact stigma, a dominant group (“us”) must hold 
enough power to engage in individual or structural 
discrimination against a labelled group (“them”). 

Autistic people are vulnerable to each of the four com-
ponent processes by which stigmatisation occurs,1 and 
research to date has found considerable evidence of 
the stigmatisation of autistic people and their families. 
For example, parents of autistic children consistently 
report that they and their children are subject to nega-
tive stereotyping and judgement, social isolation and 
rejection, and discrimination.3 Non-autistic people can 
hold dehumanising attitudes, viewing autistic people 
as child-like, even though autistic children inevitably 
grow up to become autistic adults.4 Non-autistic people 
are less willing to engage socially with autistic people 
than with non-autistic people, and can make negative 
judgements about autistic children and adults after just 
seconds of exposure.5 

Unsurprisingly, the experience of stigmatisation can 
have considerable negative effects for autistic people. 
Exposure to stigmatising events, repeated rejection, 
and discrimination can result in internalised stigma:1 
the process of applying negative societal beliefs to 
one’s personal identity. This type of stigma has been 
described as the most insidious form of minority stress 
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