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Background: Severe asthma is associated with high morbidity,
mortality, and health care utilization, but its burden in Africa is
unknown.

Objective: We sought to determine the burden (prevalence,
mortality, and activity and work impairment) of severe asthma
in 3 countries in East Africa: Uganda, Kenya, and Ethiopia.
Methods: Using the American Thoracic Society/European
Respiratory Society case definition of severe asthma, we
analyzed for the prevalence of severe asthma (requiring Global
Initiative for Asthma [GINA] steps 4-5 asthma medications for
the previous year to achieve control) and severe refractory
asthma (remains uncontrolled despite treatment with GINA
steps 4-5 asthma medications) in a cohort of 1086 asthma
patients who had been in care for 12 months and had received
all GINA-recommended medications. Asthma control was
assessed by the asthma control questionnaire (ACQ).
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Results: Overall, the prevalence of severe asthma and severe
refractory asthma was 25.6% (95% confidence interval [CI],
23.1-28.3) and 4.6% (95% CI, 3.5-6.0), respectively. Patients
with severe asthma were (nonsevere vs severe vs severe
refractory) older (39, 42, 45 years, P = .011), had high skin
prick test reactivity (67.1%, 76.0%, 76.0%, P = .004), had lower
forced expiratory volume in 1 second percentage (81%, 61%,
55.5%, P <.001), had lower quality of life score (129, 127 vs 121,
P <.001), and had higher activity impairment (10%, 30%, 50 %,
P <.001). Factors independently associated with severe asthma
were hypertension comorbidity; adjusted odds ratio 2.21
(1.10-4.47), P = .027, high bronchial hyperresponsiveness
questionnaire score; adjusted odds ratio 2.16 (1.01-4.61), P =
.047 and higher ACQ score at baseline 2.80 (1.55-5.08), P =.001.
Conclusion: The prevalence of severe asthma in Africa is

high and is associated with high morbidity and poor quality of
life. (J Allergy Clin Immunol Global 2024;3:100209.)

Key words: Severe asthma, burden of severe asthma, severe asthma
determinants, sub-Saharan Africa

Asthma is a heterogeneous disease usually characterized by
chronic airway inflammation and accompanied by a history of
recurrent or persistent respiratory symptoms such as wheeze,
shortness of breath, chest tightness, and cough that varies over
time and intensity, along with variable airflow obstruction.' Glob-
ally, asthma affects 334 million people, and in Africa, the preva-
lence of asthma is estimated at 7.0% and 9.6% in rural and urban
areas, respectively.””

A subgroup of patients with asthma continues to experience
persistent respiratory symptoms with a high need for medications.
These patients are considered to have severe asthma. Case
definitions for severe asthma have been proposed by different
organizations including the World Health Organization (WHO),
the Global Initiative for Asthma (GINA), the American Thoracic
Society (ATS), the European Respiratory Society (ERS), and the
Innovative Medicine Initiative.”” WHO defines severe asthma as
asthma that is uncontrolled that can result in risk of frequent se-
vere exacerbations (or death); adverse reactions to medications;
and/or chronic morbidity (including impaired lung function or
reduced lung growth in children).” WHO recognizes 3 groups
of severe asthma: untreated severe asthma, difficult-to-treat
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Abbreviations used

ACQ: Asthma control questionnaire
ASAP: African Severe Asthma Project

ATS: American Thoracic Society

BHQ: Bronchial hyperresponsiveness questionnaire

CI: Confidence interval

ERS: European Respiratory Society

FEno: Fraction of exhaled nitric oxide

FEV: Forced expiratory volume

FEV;: Forced expiratory volume in 1 second
GINA: Global Initiative for Asthma

ICS: Inhaled corticosteroid

WHO: World Health Organization

severe asthma, and treatment-resistant severe asthma. Treatment-
resistant or refractory severe asthma includes asthma for which
control is not achieved despite the highest level of recommended
treatment or is lost when treatment is tapered.” ATS/ERS defines
severe asthma as asthma that requires high-dose inhaled cortico-
steroid (ICS) therapy plus a second controller (and/or systemic
corticosteroids) to prevent asthma from becoming uncontrolled
or asthma that remains uncontrolled despite this therapy.®
GINA defines severe asthma as asthma that requires GINA step
4 or 5 with high-dose ICS therapy and regular oral corticosteroid
therapy.

The prevalence of severe asthma among those with diagnosed
asthma ranges from 3% to 10% in different studies.''? A study
from Sweden estimated prevalence of severe asthma at population
level to be 4.8% when the ATS/ERS definition was used and 6.1%
when the GINA definition was applied among patients identified
with asthma in the community. s Although the prevalence of se-
vere asthma is low, severe asthma patients experience the highest
asthma burden including mortality and health care utilization.
Available evidence shows that severe asthma can be responsible
for up to 50% of the total asthma-related health care costs through
hospital admissions, use of emergency services, and unscheduled
physician visits.'*'* In addition, severe asthma is associated with
much lower quality of life."°

Severe asthma constitutes a distinct phenotype with unique
characteristics ranging from demographic (late onset) to immu-
nologic (high IgE), and from genetic (ADAM33 gene) to microbi-
otic.'”?* These findings have guided and continue to guide
development of novel therapies.24 The National Heart, Lung,
and Blood Institute severe asthma research program found severe
asthma to be associated with late onset, less atopy (lower blood
eosinophil levels, fewer positive skin tests), history of sinopulmo-
nary infections, and asthma symptoms during routine activity.”

Other factors reported to be associated with asthma severity
include female sex (possibly due to endocrine differences),'’ to-
bacco smoking,””*® air pollution,”” increased airway inflamma-
tion as measured by fraction of exhaled nitric oxide (FENO),28
use of drugs such as B-blockers, angiotensin-converting enzyme
inhibitors, and aspirin,”’ psychologic and psychiatric disorders
such as depression and anxiety,” and comorbid conditions such
as allergic rhinitis and gastroesophageal reflux disease.”’ "> Ge-
netic variations have also been described in severe asthma, with
the following genes the most frequently implicated: ADAM33,
TGF-B1, genes encoding IL-4 receptor (IL-4Ra), TNF, cortactin
(CTTN), and PHD finger protein 11 (PHF11).***°
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Achieving adequate asthma control in low-resource settings
is challenging, and identifying the prevalence of and de-
terminants of severe asthma is one way to identify the best
treatment modalities and hence improve asthma care in these
settings. In Africa, the prevalence, burden (health care utili-
zation, disease exacerbation, and mortality rates), and charac-
teristics of severe asthma are not known; however, data from
elsewhere on severe asthma points to differences across
countries, with some of these attributed to asthma management
systems and access to treatment.”' We conducted this analysis
on patients enrolled into the African Severe Asthma Project
(ASAP) to determine the burden (prevalence, mortality, quality
of life, exacerbation, and work and activity impairment) of se-
vere asthma in the 3 East African countries of Uganda,
Ethiopia, and Kenya.

METHODS
Study design, setting, and participants

ASAP was a multicenter prospective cohort study across 3
East African countries (Uganda, Kenya, and Ethiopia) and has
previously been described.*? Using the ATS/ERS case definition
of severe asthma, we looked for the prevalence of severe asthma
and severe refractory asthma among patients who completed 12
months follow-up and had received all GINA-recommended
asthma medications. Asthma control was assessed using the
asthma control questionnaire (ACQ)." The design and imple-
mentation of ASAP has been previously published.”” Briefly,
patients enrolled into ASAP underwent spirometry according
to the ATS/ERS guidelines™ using a Pneumotrac spirometer
with Spirotrac V software (Vitalograph, Maids Moreton, Buck-
ingham, United Kingdom). The National Health and Nutrition
Examination Survey references values were used.”"° Skin
prick testing was performed and interpreted according to pub-
lished international guidelines.47 Briefly, after obtaining consent
from the participant, the skin was cleaned with 70% alcohol and
sites of allergen application marked with a pen at 2 cm intervals.
One drop of each allergen was put beside the mark starting from
the palm side toward the elbow, and starting with normal saline
and ending with histamine. A sterile lancet was used to pierce
the skin through the drop, with a new one used for each drop.
Readings were taken after 15 minutes, with the size of the wheal
measured at its widest diameter and the diameter perpendicular
to the widest diameter. An average wheal diameter of >3 mm
indicated a positive reaction. Allergens were determined via
an Immunospec SkinPrickTest (Immunotek, Madrid, Spain).
Feno testing was performed with the NObreath FENO monitor
according to the manufacturer’s instructions (Bedfont Scientific,
Maidstone, Kent, United Kingdom). Complete blood count and
stool-concentrated microscopy were performed.

Patient follow-up

Enrolled asthma patients were provided with all indicated
asthma medications according to the GINA guidelines*® and as-
sessed for asthma control, medication adherence, and outcomes
(exacerbations, quality of life, work productivity and activity
impairment, hospitalizations, and mortality) at baseline, monthly
until month 6, and then at months 9 and 12. Quality of life was
assessed by the asthma quality of life questionnaire developed
by Juniper et al.*’ Depression was assessed with the Patient
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Health Questionnaire 9 (PHQ-9)*° and work productivity and
impairment by Work Productivity and Activity Impairment
(WPAI).”" We used the bronchial hyperresponsiveness question-
naire (BHQ) developed by Riemersma et al>” to look for bronchial
hyperresponsiveness.

Definitions

Severe asthma was defined according to the ATS/ERS defini-
tion of severe asthma. A team of pulmonologists adjudicated each
case at the end of follow-up of all patients to determine which
patients fulfilled the case definition. The adjudication created 3
groups of patients, as follows: not severe asthma, severe asthma,
and severe refractory asthma/treatment-resistant asthma.

Severe asthma. Severe asthma was defined as asthma that
required treatment with guideline-suggested medications for
GINA step 4-5 asthma (high-dose ICS and long-acting (3-agonist
or leukotriene modifier/theophylline) for the previous year or sys-
temic corticosteroid therapy for >50% of the previous year to pre-
vent it from becoming uncontrolled, or disease that remained
uncontrolled despite this therapy. Uncontrolled asthma was
defined as consistently having an ACQ score of >1.5.

Severe refractory asthma. Severe refractory asthma was
defined as disease requiring medication levels that fulfilled the
ATS/ERS criteria and remained uncontrolled (ie, patient had an
ACQ of >1.5 at the end of 12 months in the study).

Asthma exacerbations. Asthma exacerbations were
defined using the ATS/ERS definition of asthma exacerbations™”
and those by Fuhlbrigge et al.”

Statistical analysis

Descriptive statistics were used to summarize enrolled patient
characteristics. Categorical variables are presented as frequencies
and percentages for nonmissing data. Continuous variables are
reported as medians with 25th and 75th percentiles (Q1, Q3).
Baseline characteristics are presented overall and by patient
groups (not severe asthma, severe asthma, and severe refractory
asthma). The percentages in each group were compared by the
chi-square test for trend, and medians were compared by the
Kruskal-Wallis test. The impact of severe asthma on patients’
lives (asthma control, exacerbations, quality of life, work pro-
ductivity, and activity impairment) was calculated by patient
groups. The median values of these measures (of patients’ lives)
were calculated for each group and compared by the Kruskal-
Wallis test. A multivariable logistic model was fitted to determine
the independent association of the variables of interest with severe
refractory asthma. The STATA command ‘mi test’” was used to
test for model coefficients. Variables whose coefficients were
not significant (P >.05) were dropped from the model until a final
fit was obtained. Results from the final fit are presented as
adjusted estimates. Variables of scientific importance were re-
tained in the final model even if these were not significant. All an-
alyses were performed by STATA v15 software (StataCorp,
College Station, Tex). P <.05 was considered statistically signif-
icant unless otherwise specified.

Ethical considerations
Ethical approval was obtained from the Mulago Hospital
research and ethics committee (MHREC 875), the Uganda
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National Council for Science and Technology, and from local
ethics committees in each country: the Kenyatta National
Hospital-University of Nairobi ethics review committee (327/
04/2016) and the Ethiopia—Addis Ababa University College of
Health Sciences institutional review board (AAUME-01-008). All
patients provided written informed consent. All patients aged >18
years provided informed consent, while assent was obtained for
participants aged <18 years.

Patient and public involvement
Patients and the public were not involved in any way in the
design and conduct of the study.

RESULTS
Patient characteristics

A total of 1086 participants fulfilled the analytic criteria of
having completed 12 months follow-up and having received
GINA-recommended medications. Up to 28.6% (n = 310) of
these patients were male, with a median age of 40 years. The de-
tails of the demographic and clinical characteristics of these pa-
tients are shown in Table I. At baseline, up to 21.9% of the
patients had uncontrolled asthma (ACQ > 1.5). The proportion
of patients with uncontrolled asthma (ACQ > 1.5) at each
follow-up visit is shown in Fig E1 in this article’s Online Repos-
itory at www.jaci-global.org.

Prevalence of severe asthma and severe refractory
asthma

The prevalence of severe asthma and severe refractory asthma
was 25.6% (95% confidence interval [CI], 23.1-28.3) and 4.6%
(95% (I, 3.5-6.0), respectively (Table II).

The prevalence of severe asthma was 27% in Kenya, 27.1% in
Uganda, and 19.9% in Ethiopia; and the prevalence of severe
refractory asthma was 7.7% in Kenya, 3.9% in Uganda, and 3.2%
in Ethiopia.

At baseline, patients with severe asthma were (nonsevere,
severe, severe refractory) older (39, 42, 45 years, P = .011), had
high skin prick test reactivity (67.1%, 76.0%, 76.0%, P = .004),
had lower forced expiratory volume in 1 second (FEV,) values
(81%, 61%, 55.5%, P <.001), and were prescribed more courses
of oral steroids (0, 2, 2, P <.001), as shown in Table I.

Impact of severe asthma

The impact of asthma by severity status is represented in Table
IIT and Fig 1. The median (Q1, Q3) number of exacerbations
experienced during the 12 months follow-up was 0 (0, 1) overall
but rose to 2 (0, 4) among those with severe refractory asthma.
The median (Q1, Q3) total quality of life score was 135 (111.5,
162), and was lower among those with severe asthma at
127 (101, 154.5), and severe refractory asthma at 121 (98, 144)
(P < .001). Patients with severe refractory asthma and severe
asthma had a higher percentage of activity impairment than those
without severe asthma: severe refractory asthma, 50% (20%,
70%); severe asthma, 30% (0, 60%); and not severe asthma
10% (0, 40%) (P <.001).
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TABLE |. Study participants’ baseline characteristics by severe asthma status
Severe asthma status

Characteristic All (N = 1086) Not severe (n = 808) Severe (n = 278) Severe refractory (n = 50) P value
Male sex 310 (28.6) 232 (28.8) 78 (28.2) 12 (24.5) 587
Age (years), median (Q1, Q3) 40 (25, 53) 39 (24, 52) 42 (28, 54) 45 (34, 57) 011
Age (years) at asthma diagnosis, 25 (13, 36) 25 (14, 37) 24 (12, 33) 30 (16, 40) 101

median (Q1, Q3)
Adult-onset asthma (=19 years) 680 (64.7) 516 (65.6) 164 (62.1) 32 (69.6) 725
Family history of asthma 584 (54.2) 421 (52.5) 163 (59.3) 29 (60.4) .042
Smoking (current/former) 59 (5.4) 43 (5.3) 16 (5.8) 2 (4.0) .947
Secondhand smoke exposure 78 (7.2) 56 (6.9) 22 (7.9) 4 (8.0) .580
Biomass exposure 792 (73.2) 610 (75.8) 182 (65.7) 38 (76.0) .026
Cough 479 (44.2) 326 (40.5) 153 (55.0) 32 (64.0) <.001
Wheeze 433 (39.9) 282 (35.0) 151 (54.3) 29 (58.0) <.001
BMI (kg/mz), median (Q1, Q3) 24.3 (20.8, 28.8) 24.5 (20.9, 29.0) 24.0 (2.4, 27.9) 24.9 (21.0, 30.1) .360
Pre-BD FVC% predicted, median (Q1, Q3) 94 (77, 109) 97 (80, 111) 86 (68, 101) 80 (67, 95) <.001
Pre-BD FEV,% predicted, median (Q1, Q3) 76 (54, 95) 81 (61, 98) 61 (46, 85) 55.5 (45, 75) <.001
Pre-BD FEV,/FVC ratio, median (Q1, Q3) 0.71 (0.56, 0.81) 0.72 (0.59, 0.82) .62 (.50, .75) 0.63 (0.50, 0.78) <.001
BD reversibility 19.5 (12.3, 31) 18.0 (10.0, 29.1) 21.9 (14.1, 35.6) 14.5 (10, 42.1) .001
Ova/cysts 1(0.2) 1(0.3) 0 (.0) 0 (0.0) .520
Uncontrolled asthma (ACQ > 1.5) 643 (60.7) 437 (55.4) 206 (76.0) 42 (85.7) <.001
BHQ, median (QI1, Q3) 70 (48, 96) 66 (44, 92) 80 (57, 110) 100 (63, 125) <.001
No. of exacerbations in past year, 3(1, 10) 3(1, 10) 6 (2, 15) 52, 10) <.001

median (Q1, Q3)
No. of courses of oral steroids prescribed, 10, 4) 0 (0, 3) 2(0,7) 2(0,5) <.001

median (Q1, Q3)
3 or more exacerbations in past year 652 (60.3) 452 (56.3) 200 (71.9) 34 (68.0) <.001
Any hospitalization in past year 234 (21.7) 148 (18.4) 86 (31.1) 15 (30.0) <.001
Any ICS therapy 145 (13.9) 107 (14.0) 38 (13.7) 15 (30.0) .051
Not receiving any asthma medication 116 (10.7) 116 (14.4) 0 (.0) 0 (0.0) <.001
HIV 55 (6.1) 45 (6.8) 10 (4.3) 2 4.7) .186
Hypertension 130 (12.0) 99 (12.3) 31 (11.2) 12 (24.0) 212
Obesity 215 (20.0) 164 (20.6) 51 (18.5) 14 (28.0) 758
Tuberculosis 7 (0.6) 6 (0.7) 1(4) 1(2.0) .830
GERD 199 (18.3) 140 (17.3) 59 (21.2) 11 (22.0) 127
Rhinosinusitis 228 (21.0) 160 (19.8) 68 (24.5) 12 (24.0) 113
Skin prick test

At least 1 positive result 755 (69.5) 542 (67.1) 213 (76.6) 38 (76.0) .004

2-3 positive results 204 (18.8) 150 (18.6) 54 (19.4) 11 (22.0) 544
FENO (ppb)

Median (Q1, Q3) 23 (11, 45) 23 (10, 45) 22 (12, 46) 18 (12, 56) 910

Feno >35 ppb 301 (34.0) 227 (35.1) 74 (31.0) 16 (35.6) 456
Absolute eosinophil count

Median (Q1, Q3) 230 (120, 430) 240 (120, 430) 230 (120, 440) 210 (125, 405) .802

>300 cells/pL 310 (37.0) 229 (37.4) 81 (35.8) 12 (30.0) .378

Data are presented as medians (Q1, Q3) or counts (percentages).

BD, Bronchodilator; BMI, body mass index; FVC, forced vital capacity; GERD, gastroesophageal reflux disease; HIV, human immunodeficiency virus.

Incidence of mortality

The number of patients who died during the 12 months follow-
up is provided in Table I'V. Overall, 5 patients (0.35%) died during
the follow-up period, and the incident ratio of death was higher
among participants with uncontrolled asthma (7.9), although
this was not statistically significant (P =.197).

Factors associated with severe refractory asthma
Factors associated with failure of disease to be controlled by
month 12 despite GINA step 4 therapy are presented in Table E1
in the Online Repository at www.jaci-global.org. The signifi-
cantly associated factors were hypertension comorbidity
(adjusted odds ratio 2.21, 95% CI [1.10-4.47], P = .027),
high BHQ score (adjusted odds ratio 2.16, 95% CI [1.01-4.61],

P =.047), and higher ACQ score at baseline (adjusted odds ratio
2.80, 95% CI [1.55-5.08], P = .001). All other factors we exam-
ined did not reach a statistically significant association.

DISCUSSION

In this study, we found that 25.6% of patients required high-
intensity treatment, so their asthma was categorized as severe. We
also found that 4.6% of the cases remained uncontrolled despite
high-intensity treatment, so these patients’ asthma was catego-
rized as severe refractory.

The rates of severe asthma (25.6%) and severe refractory
asthma (4.6%) found in this cohort of patients are much higher
than reported elsewhere.'''* In Denmark, von Biilow et al'' re-
ported a prevalence of severe asthma of 8.1% among 61,583
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TABLE Il. Prevalence of severe asthma and refractory severe asthma at month 12 by country, sex, and age groups

Severe asthma status

Severe asthma

Severe refractory asthma

Characteristic No. Not severe, no. (%) No. (%) 95% ClI No. (%) 95% ClI P value*
Overall 1086 808 (74.4) 278 (25.6) 23.1-28.3 50 (4.6) 3.5-6.0
Country
Kenya 248 181 (73.0) 67 (27.0) 21.8-32.9 19 (7.7) 4.9-11.7 .026
Uganda 617 450 (72.9) 167 (27.1) 23.7-30.7 24 (3.9) 2.6-5.7
Ethiopia 221 177 (80.1) 44 (19.9) 15.1-25.7 7 (3.2) 1.5-6.5
Sex
Male 310 232 (74.8) 78 (25.2) 20.6-30.3 12 (3.9) 2.2-6.7 .809
Female 774 575 (74.3) 199 (25.7) 22.7-28.9 37 (4.8) 3.5-6.5
Age
<25 years 269 210 (78.1) 59 (21.9) 17.4-27.3 9 (3.4) 1.7-6.3 .027
25-39 years 262 198 (75.6) 64 (24.4) 19.6-30.0 9 (34 1.8-6.5
40-54 years 319 227 (71.2) 92 (28.8) 24.1-34.2 12 (3.8) 2.1-6.5
55+ years 227 165 (72.7) 62 (27.3) 21.9-33.5 20 (8.8) 5.7-13.3
*Chi-square test.
TABLE lll. Impact of asthma by severity status during 12 months follow-up
Not severe Severe Severe refractory
Characteristic Overall (N = 1086) (n = 808) (n = 278) (n = 50) P value
No. of asthma exacerbations (n = 1082) 0 (0, 1) (n=804)0 (0, 1) (n=278)0 (0, 1) (n = 50) 2 (0, 4) <.001
by 12 months
Had at least 1 exacerbation 363 (33.6) 265 (33.0) 98 (35.3) 31 (62.0) .002
in 12 months follow-up
No. of hospitalizations by 12 months (n = 1081) 0 (n = 804) 0 (n=277)0 (0, 1) (n = 50)0(0, 1) .004
Any hospitalization in 237 (21.9) 151 (18.8) 86 (31.1) 15 (30.0) <.001
12 months follow-up
Received at least 1 course 734 (68.0) 485 (60.4) 249 (89.9) 44 (89.8) <.001
of oral/systemic
steroid prescription in
12 months follow-up
Quality of life score (n = 924) (n = 684) (n = 240) (n = 45) <.001
135 (112, 162) 139 (117, 165) 127 (101, 155) 121 (98, 144)
Work productivity and activity impairment
Percentage overall work impairment (n =916) 0 (n =673)0 (n=243)0 (n=45)0 812
Percentage work time missed (n =916) 0 n=673)0 (n=243)0 n=450 .073
Percentage impairment while working (n =916) 0 n=673)0 (n =243)0 (n=45)0 992
Percentage activity impairment (n = 923) 20 (0, 50) (n = 679) 10 (0, 40) (n = 244) 30 (0, 60) (n = 45) 50 (20, 70) <.001
No. of school days missed because mn=212)10,7) (n =168) 1 (0, 5) (n = 44) 3 (0, 12.5) m=28)1(0,7) 148

of asthma in the last year

Data are presented as nos. (%) or median (QI, Q3).

patients with asthma, while Hekking et al'* found a prevalence of
severe refractory asthma of 3.6% among 2,312 Dutch asthma pa-
tients. Generally, the prevalence of severe asthma is estimated to
be between 5% and 10%."""'*° There are several reasons why we
found higher rates of severe asthma in this population. First, it has
been previously reported that asthma severity tends to be higher
among persons of African descent.’®”’ Higher severe asthma
rates and poor treatment outcomes among Africans have been
attributed to socioeconomic factors that affect access to medica-
tion as well as exposure to environmental factors such as air pollu-
tion, genetics, and differences in airway inflammation levels.”?%?

Another possible explanation for the higher rates could be lack
of access to effective medications for asthma by patients in our
settings. In studies performed elsewhere on severe asthma,
country-level differences were noted, with asthma management

systems and access to treatment postulated to contribute to these
differences.”® At enrollment, only 13.9% of the patients were
receiving ICS treatment, and 60.7% had uncontrolled asthma.
In a national prevalence survey of asthma in Uganda, over 90%
of persons with symptoms of asthma had never been diagnosed.®
We, however, prescribed to all patients recruited onto the study
guideline-recommended treatment and ensured that these patients
received this treatment throughout the study’s duration. There-
fore, we corrected for the lack of access to effective medications
for asthma in our cohort of asthma patients. Even then, it may be
that lack of controller treatment for a long time could have influ-
enced the proportion of our patients with severe asthma as a result
of airway remodeling. A selection bias is also possible because
this study was conducted at tertiary-care hospitals in capital cities
of the participating countries. This might mean that patients with
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FIG 1. Impact of severe asthma. Asthma severity by ACQ score (A), exacerbations in the past year (B), ex-
acerbations by month 12 (C), quality of life (D), activity impairment (E), and number of hospitalizations (F).
TABLE IV. Incidence of mortality by asthma control at last visit
Asthma control No. of patients* Died, no. (%) Person months IR (95% CIl) per 10,000 months IRR (95% Cl) P value
Overall 1,435 5 (0.35) 14,837 3.2 (1.3,7.7)
Controlled (ACQ < 1.5) 1,184 3 (0.25) 12,315 2.4 (0.8, 7.6) 1.00
Uncontrolled (ACQ > 1.5) 251 2 (0.80) 2,522 7.9 (2.0, 31.9) 3.25 (0.54, 19.53) 197

IR, Incidence rate; IRR, incidence rate ratio.
*Includes only those with ACQ data at last visit.

more severe symptoms were enrolled. Another bias could have
been introduced as a result of loss to follow-up. Many patients
did not adhere to the follow-up schedule and were therefore not
included in the severity analysis. It is possible that patients with
severe disease were the most likely to adhere to the follow-up
schedule, whereas those with mild disease were more likely to
drop out of follow-up.

This study revealed that the asthma of a substantial number of
asthmatic patients (4.6%) remained uncontrolled despite
high-intensity treatment. Such patients normally have poor health
outcomes, and it is important to consider tailored treatment
modalities for this patient group. Targeted therapies like biologics
have emerged, but their use in low-resource settings is limited.**
Given the magnitude of severe asthma, investments for improving
access to these therapies in low-resource settings should be
prioritized.

We explored the impact of asthma on patients in this study. We
found higher asthma mortality among male subjects and people
older than 55 years. Older age has previously been reported as a
risk factor for asthma death.®” The higher death rate among male
patients in this study is contradictory to what most studies have
found, with most studies reporting higher death rates among
women. Watson et al® in a large database analysis in the United
Kingdom found that death was highest among women aged 45
years and above. According to Asthma-+Lung UK, there were
5100 asthma deaths among women compared to 2300 deaths
among men in the past 5 years. Higher mortality among male sub-
jects was also observed in our previous study, in which mortality
incidence rates were higher among male compared to female pa-
tients, at 34.2% versus 24.6%.°” This reverse of association of sex
and death in asthma in our studies may be associated with poor
health-seeking behavior among men, but this result needs further
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study. As found in other studies, patients with severe asthma had
lower quality of life, higher activity impairment, and more
exacerbations.”®

Our study’s main strength is in being the first study in sub-
Saharan Africa that has enrolled a large number of patients across
3 countries. We were able to provide patients with all the
medications they needed in order to assess the intensity of
treatment they needed to achieve disease control. The main
limitation of our study is loss to follow-up, with many patients not
having complete data to analyze for severe asthma. We were also
not able to conduct genetic analysis at this time, although genetic
material was collected. Assessments of other biomarkers of
asthma severity, such as sputum cell counts, specific IgE to
determine allergic sensitization, and total IgE measurements,
were also not conducted.

In conclusion, the prevalence of severe asthma in sub-Saharan
Africais high and is associated with high morbidity and mortality,
and poor quality of life. Further studies are needed to determine
drivers of the observed high prevalence of severe asthma.
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