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Summary

Bronchial asthma care professionals all over the world are faced with many challenges in managing children with
asthma. This narrative review highlights the burden and specific challenges encountered by Nigerian health care
professionals in the care of children with bronchial asthma and attempts to suggest ways of overcoming some of these
challenges for optimal bronchial asthma care.

An electronic search of relevant published articles from the year 2000 to date was carried out using appropriate search

a7

engines for the following search words and phrases: “asthma in Nigerian children”, “childhood asthma in Nigeria”,

a7 ”ou

“burden of asthma”, “challenges,” “prevalence” and “cost of bronchial asthma care.”

The findings revealed that childhood bronchial asthma was reported in all the geo-political zones of the country with
evidence of the increasing prevalence and male preponderance. Higher prevalence rates were reported in urban
settings compared to rural settings and intermittent asthma was the most frequently reported form of the disease in
Nigeria. Allergic rhinitis, with or without conjunctivitis were the most common co-morbidities, while respiratory tract
infections, exposure to dust and physical exercise were the common triggers. Bronchial asthma was reported to affect
school attendance, family finances and the quality of life of children and their caregivers.

Reported challenges of childhood bronchial asthma in Nigeria included ignorance, poverty, stigma and poor adherence
to medications by affected children and caregivers; inadequate workforce and suboptimal knowledge of various cadres
of health workers and the poor health system as well as little or no availability of standard asthma care facilities at all
levels of health care in Nigeria.

Awareness creation, routine training and re-training of all cadres of health workers, provision of basic asthma care
facilities and revamping of the health system may assist in overcoming the challenges.

Keywords: Allergy, Bronchial asthma, Bronchoconstriction, Challenges, Inhalation corticosteroids, Nigeria.

Introduction disease characterised by chronic inflammation of

the small airways and airway hyper-
Bronchial asthma is described by the Global responsiveness to common allergies, in which
Initiative on Asthma (GINA) as a heterogeneous cells and cellular elements play significant roles.
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[l Bronchial asthma in children often manifests as
recurrent episodic wheezing, breathlessness,
chest tightness and cough which vary over time
and the disease is often reversible either
spontaneously or with the use of medications. [
The reported prevalence rates of childhood
bronchial asthma in Nigeria vary widely
depending on the modality of diagnosis (use of
questionnaire vs. lung function assessment),
study design (hospital-based vs. community
based) and location of study (rural vs. urban). [2
It is believed that 5-10% of Nigerian school-age
children have asthma, with probably another 3-
5% with unrecognised or undiagnosed asthma. 2!
The International Study of Asthma and Allergic
Diseases in Childhood (ISAAC) labelled Nigeria
as low to medium prevalence as regards
childhood asthma. Bl However, over the last
decades, there has been a reported increase in the
prevalence rates of asthma in children in Low-
and Middle-Income Countries (LMICs) including
Nigeria. [+ 5]

The pathogenetic basis of asthma involves
interplay between genetic predisposition and
environmental  factors. [ The  genetic
predisposition in childhood bronchial asthma
had been expressed in twin studies in which
higher concordance was reported among
homozygotic than dizygotic twins. & 71 Also,
different genetic expressions had been reported
in the ways asthmatics response to anti-asthma
medications, including short-acting
bronchodilators (SABA) and inhaled
corticosteroids (ICS). €1 Epigenetic effects of
environmental factors modifying the genetic
expression of traits concerning bronchial asthma
in children, including the study of single
nucleotide polymorphism associated with
childhood asthma in the genome-wide
association studies (GWAS) had been reported. ¢

Therefore, symptoms of asthma occur when a
genetically predisposed individual is exposed to
allergenic triggers which are carried by antigen-

presenting cells via Major Histocompatibility 1I
(MHC 1I) to naive T lymphocytes. [8] These cells
become committed to the T-helper cells (Thy)
lineage resulting in the elaboration of Tho.specific
inflammatory cytokines, including Interleukin
(IL-)-3, IL-4, IL-5, IL-9 and IL-13. [8 These attract
and enhance the maturation of inflammatory
cells such as eosinophils, mast cells, basophils
and plasma cells. These cells then release
inflammatory mediators like eosinophils cationic
proteins, histamines, resulting in
bronchoconstriction, goblet cells hyperplasia,
mucous plugging of the small airway lumen and
resultant symptoms of bronchial asthma. [ The
roles of IL-17, IL-25 and IL-33 and other
mediators which stimulate the low Th, pathway
of inflammation resulting in bronchial asthma

symptoms are also being increasingly recognised.
8]

The diagnosis of bronchial asthma in children
entails suggestive history, clinical examinations
including assessing for the features of co-
morbidities such as allergic rhino-conjunctivitis,
atopic dermatitis, and gastroesophageal reflux
disease (GERD). [ 291 Objective demonstration of
reversible expiratory airflow obstruction is
recommended in initial and follow-up
assessment of bronchial asthma in children and is
strongly encouraged by both global [ and
national guidelines. [l Also of importance is the
demonstration of airway inflammation, either
non-invasively through the measurement of
fractional exhaled Nitric Oxide (FeNO) or
demonstration of inflammatory mediators in the
serum or by bronchoalveolar lavage. [ Allergic
skin tests and other radio-allergic tests are
performed to recognise the specific allergen
acting as the triggers for the exacerbation of
bronchial asthma. [1- 8]

The heterogeneous nature of childhood bronchial
asthma has informed several longitudinal studies
to characterise the various phenotypes of
bronchial asthma and wheezing observed among
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children. (10111 Martinez et al ['1 described three
wheezing phenotypes in preschool children;
these include early transient wheezers, persistent
wheezers and late-onset wheezers, based on the
time course of disease onset. Based on the triggers
of acute exacerbation, childhood bronchial
asthma has been classified as episodic viral
wheezing and those with multiple triggers. [
Other bronchial asthma phenotypes described
among children include obesity-related asthma,

asthma triad, and rarely, occupational asthma. [
9]

Management of childhood asthma

GINA guidelines entail step-wise management of
bronchial asthma in children with careful
assessment of disease severity and the
commencement of appropriate controller
medication often via a spacer device. 1l The co-
morbidities and triggers of bronchial asthma are
also addressed and the caregivers along with the
child are given a written asthma action plan to
guide further management at home and school.[!]
Next, the levels of symptoms control are assessed
at the next clinic visit, usually between two and
four weeks later. Subsequently, the controller
medications are stepped up, continued or
stepped down depending on the level of
symptoms control at intervals. [ Recently,
precision asthma management is advocated with
attention paid to bronchial asthma endotypes
which involve classification based on the
pathogenic mechanism underlying the disease. [
21 Therefore, childhood bronchial asthma may be
predominantly Thy-driven inflammation or the
Th2 low endotypes. ['2 This has led to the use of
biologics targeted at specific inflammatory
mediators and cytokines in severe and difficult-
to-control cases of bronchial asthma not
responsive to high dose ICS. [1. 1213 These include
the use of omalizumab approved as anti-IgE
medication, mepolizumab as anti-IL-5 agents and
dupilumab as anti-IL-4/IL-13 agents. [13] These
biologics have specific indications and

specifications for use in the management of
severe bronchial asthma, particularly when high
dose inhaled corticosteroids is unable to achieve
adequate control of symptoms. [1,1213]

This review aims to report the recent burden of
childhood bronchial asthma in Nigeria including
the documented prevalence, associated co-
morbidities and triggers, other direct and indirect
burdens of asthma in children, the challenges of
management of this disease and an attempt to
proffer solutions to the problems of childhood
bronchial asthma management in a developing
economy like Nigeria.

Methods

An extensive literature search was conducted on
the subject on Google Scholar, PubMed, Scopus,
African Journal Online (AJOL) and other
electronic databases, clinical websites and
journals. The search strings included “asthma in
children,” “childhood asthma,” “burden of

”ou

asthma,” “epidemiology of asthma in Nigerian

o

children,” “cost of asthma in Nigerian,” “direct

s

and indirect costs,” “challenges,” and “Nigeria.”
The bibliographies of the search outputs were
also screened for relevant publications that were
missed in the initial search. The selected articles
included those published about childhood
asthma in Nigeria over the last 20 years (the year
2000 till date). Relevant information was
extracted from the identified articles based on the

objectives of the study.

Results

A total of 1606 records were obtained from the
electronic databases and other sources. Two
hundred and ten duplicated records were
removed. Of the remaining 1396 records, 1313
unrelated articles (published among adults only)
were excluded. The remaining 73 relevant studies
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were screened by their year of publication, and 15
records were further excluded. Fifty-eight articles
were finally selected for this review. The selected
studies were categorized into the following sub-
themes: community and school-based studies,
hospital-based studies, studies about health-
related Quality of Life (QoL) and academic

performance of children with asthma, studies

about knowledge assessment concerning
childhood bronchial asthma, studies about cost
implications of asthma care in children and
facilities and practice audits. The details of the
selection steps of the studies included in the

review are highlighted in Figure 1.

E Articles identified Additional articles
— through database identified through
8 search (n = 1550) other sources (n = 56)
=
c
7]
=
Similar and duplicate articles
removed during screening (n =
E’ 21N
|5
o Final screened articles (n Ex?IUdEd (unrelated)
g =1396) articles (n=1313)
Qualified full-text articles {n = Other excluded articles
73) (published before year 2000)
n=15
z Y
= Selected articles (n = 58)
=
L
, | | ,
- Communit | | Hospital Health- Knowledg | | childhood Facilities
(] yand based related Qol. cssensme asthma and Practice
= school- studies studies and cost audit
= based {n=22) academic nt about
o studies erformanc Childhood assessme (n=14)
= P . asthma nt
m=11) =
n=6 (n=1)
(n=4) (=8

Figure 1: Flow chart of the process of selection of relevant articles

The prevalence and burden of childhood asthma in
Nigeria

Community and school-based studies on
childhood bronchial asthma in Nigeria estimated

the prevalence rates of the disease to range from

2.2% to 22.8% [ 14231 as shown in Table 1. The
showed that
childhood bronchial asthma was reported from

reviewed studies consistently

most of the geo-political zones of the country
with higher prevalence rates in urban settings
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compared to rural settings. [20231 Bronchial
asthma is probably underdiagnosed and poorly
recognised in Nigerian children, particularly in
rural  settings. 2021  Combinations  of
questionnaire-based studies and objective lung

function assessment studies in childhood

bronchial asthma in schools and communities
revealed large proportions (9.2% to 28.5%) of
children with bronchial asthma and exercise-
induced bronchoconstriction (which is a
surrogate for asthma) were undiagnosed. [20-23]

Table I: Community and School-based studies on childhood bronchial asthma in Nigeria

Age Location Sample Prevalence
(years) (Rural/urban) size (%)
6-11 Kano, (U) 811 125
Northwest
6-17 Nationwide 11 395 3.1
5-11 Jos (R) 299 94
Northcentral
6-7 Ibadan (U) 1704 7.2
Southwest
13-14 Ibadan (U) 3058 16.4
Southwest
5-14 Gusau (SU) 1064 6.0
Northwest
Adolesc-  Anambra (U) 200 14.2
ence Southeast
8-16 Ilesa (R) 250 9.2
Southwest
9-17 Ilesa (U& R) 250 22.8vs. 8.5
Southwest
6-21 Aba-Nla, 1690 2.2 (24.4%)
Eruwa, and
Igbo-Ora
Southwest (R)
13-14 Ibadan (U) 1736 8.0vs.7.5
Aba-Nla,
Eruwa, and
Igbo-Ora
Southwest (R)

Methods Studies

Questionnaire LFT

s

T Spirometry Akhiwu et al 4

1 _ Ozoh et al'5

+ Spirometry Thatcher et al'®

+ _ Falade et al5

e Falade et al 7

+ PFM Onazi et al'®

+ _ Ibe and Ele °
&5 PFM Kuti et al?0

+ Spirometry Kuti et al*!

+ - Oluwole et al?2

Oluwole et al?

*Possible asthma; PFM - Peak flow meter; U - Urban; R - Rural; SM - Semi-urban

Characterisation of childhood bronchial asthma in
Nigerian hospitals

Table II  highlights the summary of
characterisation of bronchial asthma in Nigerian
children attending specialist clinics in hospitals.
[24-30] There was a male preponderance in all the
published studies and a majority (85.7%) of the

studies were conducted in tertiary centres. The
reported ages of the children ranged from infancy
to 17 years and the presence of bronchial asthma,
even among infants and preschool children, were
reported. In term of asthma severity, the majority
(85.7%) of the reviewed studies reported
intermittent asthma to be the most prevalent type
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and the persistent type were mostly mild
persistent in form. The rarity of severe asthma is
common to all the studies across the country. The
triggers of childhood bronchial asthma were
avoidable ones such as dust, acute respiratory

infections, exercise/exertion and fumes. [24-30]
Indeed, the use of biomass fuel has been reported
to increase the odds of asthma symptoms in rural
Nigerian school children. 16 22]

Table II: Epidemiology, pattern and triggers of bronchial asthma in children attending paediatric chest clinics in Nigeria

Age Location Sample M: F Pattern of Co- Triggers Level of Studies
(years size Severity morbidities Symptoms
) Most common Control
(%)
10 Enugu 207 1.5 Intermittent AR, AC Dust and 69.1% Ayuk et
(7-11) Exercise al*
44 Sokoto 78 14 Intermittent AR - - Garba et
(76.9%) al®
7.6 Lagos 51 1.9 Mild AR, AC - - Odusote et
3.4) persistent al6
(47.1%)
6.4 Ilesa 110 1.6 Intermittent AR, AC RTIs and 83.7% Kuti and
3.6) (82.7%) Exercise Omole?”
6.8 Port 40 34 Intermittent - Cold and Dust - Okoh and
(4.0) Harcourt (87.5%) Briggs?
8.5 Benin 77 23 Intermittent - - - Oviawe
(3.1) (62.3%) and
Osarogiag
bon %
47 Kano 70 25 Mild AC, AR Insecticides - Garba et al
(3.0) persistent Exercise £l
(42.9%)

AR - Allergic rhinitis; AC - Allergic conjunctivitis; RTIs - Respiratory Tract Infections; M: F - Male-to-Female ratio

Co-morbidities in childhood bronchial asthma
Many co-morbid conditions have been reported
in Nigerian children with bronchial asthma. [24-30,

32, 33 without

Allergic rhinitis, with or
conjunctivitis, was the most reported asthma co-
morbidity observed in 33.3% to 84.6% of the
children studied. 24301 Other reported co-morbid
conditions  included  atopic = dermatitis,
obesity / overweight; adenoidal hypertrophy and
GERD. [?4-30, 321 The presence of allergic diseases
was reported not to be associated with disease
severity but can influence symptoms control. [32
Psychosocial morbidities were described in 25%
of a cohort of children with asthma in a tertiary
health facility in Ilorin, Nigeria. [3 These
psychosocial ~morbidities included  social
impairment, anxiety, feeling of being a burden

and interference with daily activities. 3]

Serum Vitamin D, micronutrients levels and
bronchial asthma in Nigerian children

Nigerian children with bronchial asthma, like
their counterparts from other LMICs 34 and even
in developed countries, 3 have been reported to
have  significantly  lower  serum  25-
hydroxyvitamin D than their age and sex-
matched controls without asthma, 3¢ %1 despite
the abundant availability of sunshine in the
country. The relatively low serum vitamin D in
children with bronchial asthma may also have
effects on their cytokine profiles, 13 but was not
associated with disease severity and symptoms
control. B¢ 381 Serum vitamin D levels and
bronchial asthma may have a cause-effect
relationship. Increased demand for this
immunomodulatory vitamin may occur in

bronchial asthma; conversely, suboptimal serum
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vitamin D levels may predispose children to
asthma and other inflammatory diseases. [3¢:38]
Bronchial asthma is  associated  with
inflammation and generation of reactive oxygen
and nitrogen species with consequent increased
oxidative stress and increased mneed for
antioxidants. [ Nigerian children with bronchial
asthma have been reported to have lower serum
micronutrients (zinc and selenium in particular)
and lower antioxidants compared to their non-
asthmatic controls, 401 and these micronutrient
deficiencies may affect disease severity. [
Conversely, markers of inflammation like high
sensitivity C- Reactive Protein (hs-CRP) was
observed to be markedly elevated in children
with asthma compared to the controls,
particularly in those with acute asthmatic
exacerbations. [*11 This observation calls for a high
index of suspicion for micronutrients,
antioxidants and vitamin deficiencies among
Nigerian children with asthma by care providers.
These deficiencies should be suspected and
promptly addressed for more holistic asthma
care in children in Nigeria and other LMICs.

Acute asthmatic exacerbations in Nigerian children

Reported studies on exacerbations of childhood
bronchial asthma in Nigeria showed that it may
be responsible for about 29% to 6.5% of
admissions into Children Emergency Units. [42 43
There were also reported peaks of exacerbations
during the rainy seasons. 4243l Unfortunately, the
levels of knowledge of health care providers in
the management of asthma exacerbation appears
grossly suboptimal. 44 Fawibe, et al, ¥ in a
survey of the mode of management of asthma
exacerbation among Nigerian doctors in private
practice, observed that majority (83.6%) were not
aware of any guideline, both local and global,
hence there was the frequent use of "aberrant
drugs" such as antibiotics, mucolytic agents and
antihistamines in their treatment schedules. This
may even be worse in the rural part of the
countries where the diagnosis may not even be

correctly made and the disease may be poorly
recognised and managed.

Childhood bronchial asthma and school absenteeism

Bronchial asthma is a leading cause of school
absenteeism in school-age children worldwide
including Nigeria. 4547l Nduagubam, et al. 3 in
Enugu, southeast Nigeria, reported that children
with bronchial asthma were more likely to be
absent from school compared to their
counterparts without asthma. Similar findings
have been reported in parts of the developed
countries. [46. 471 Indeed, childhood bronchial
asthma was estimated to be responsible for about
14.4 million school absence days in the US alone
in 2008. 146 Prolonged school absenteeism has the
potential to affect academic performance and

development of children with bronchial asthma.
[47]

Childhood bronchial asthma and quality of life
Studies in Nigeria reported significant low
quality of life (QoL) in children with asthma
compared to children without asthma. [48-50] The
QoL score was significantly affected by disease
severity and level of symptoms control; the
physical domain of QoL assessment was the most
affected. (48301 Also, female asthmatics were
observed to be more affected than their male
counterparts. 4850 The caregivers of children
with bronchial asthma were also reported to have
low QoL which is related to the severity and
control of their children/wards” disease. [50]

Economic implications of childhood asthma in
Nigeria- direct, indirect and intangible cost

The “Disability-adjusted Life Years” (DALYs)is a
measure of disease burden proposed by the
Global Burden of Disease Study (GBD) to
quantify years of life lost due to death and/or
non-fatal illness or impairment. 1 It is a sum of
years of life lost plus years lived with disability
(YLDs). b1 Bronchial asthma was the fourteenth
highest ranked cause of global YLDs at all ages.
21 Asthma accounted for 15 million DALYs
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which was 1.1% of the overall global estimate of
DALYs/100,000 for all causes in 2015. [521 Global
asthma-related costs are high and are classified as
direct, indirect and intangible costs. [53 Figure 2
highlights the components and interactions of the
direct, indirect and intangible cost of childhood
asthma in Nigeria.

A recent report of the cost implications of
childhood asthma in Nigeria estimated the
annual cost of asthma treatment to be USD162.49,
with a cumulative national cost of USD 0.16
billion, which makes up 0.002% of the national
GDP. 54 The direct cost was estimated to account
for 50-80% of the total cost of childhood asthma
care. Remarkably, the cost of childhood bronchial
asthma care was catastrophic in 18.2% of the
households studied. [4 The high cost of
managing childhood bronchial asthma was also
reported from developed countries. 151 These
costs coupled with indirect and intangible cost
(which are often not estimated and not accounted
for), make the optimal management of childhood

Direct cost
- Hospitalisation
. Follow-up care
. Medications and
diagnosis

bronchial asthma beyond the reach of the average
Nigerian family, if unsubsidised.

Mortality in bronchial asthma

Bronchial asthma was estimated by the WHO to
cause 11,894 deaths in 2017; this was about 0.59%
of the total deaths in Nigeria. [71 The age-adjusted
death rate for bronchial asthma was 13.90 per 100,
000 population. This ranks Nigeria 37t in the
world. B¢l Childhood death related to bronchial
asthma is reportedly rare in Nigeria and has been
reported to be more likely among adolescent
females, 51 particularly, in situations of poor
inhaled
corticosteroids or poor asthma perceptions and

asthma control, non-usage of
treatment. 1581 Poor reports of bronchial asthma-
related child deaths in Nigeria may be related to
underdiagnosis and under-reporting of the
disease, BU particularly, in rural areas of the
country where asthma is often misdiagnosed or
mislabelled as other childhood respiratory

diseases. [22]

Indirect cost

. Parental/caregiver

work absenteeism
. School absentegism
- Iransportation cost

Intangible cost

Reduced gquality of life
Limitation of activities
Emaotional and

psychological effects

Figure 2: Direct, indirect and intangible cost of Childhood asthma
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Challenges of management of childhood
bronchial asthma

No doubt, asthma care providers in Nigeria, like
their counterparts in other LMICs and indeed all
over the world face a lot of challenges in the
diagnosis, management and follow-up care of
bronchial asthma in children. Some of these
challenges are shared with the adult physicians
and health care providers,”® while others are
peculiar to the paediatric population. 51 These
challenges will be categorised in this review into
three: patients and caregivers- related factors,
health care providers-related factors and health
facilities-related factors.

Patients and caregivers-related challenges
Ignorance and misconceptions

Ignorance and misconceptions about the disease
is a major challenge in the management of
childhood bronchial asthma in Nigeria and other
LMICs. Patients often present late to hospitals,
hence the institution of effective management
plans are also delayed. This contributes to under-
diagnosis and poor recognition of the disease in
children. 2 31 Jgnorance and misconceptions
abound even among parents/caregivers of
children with diagnosed and recognised cases. [¢]
Studies assessing the level of knowledge of
parents/caregivers of Nigerian children with
asthma about the disease yielded suboptimal
knowledge levels with lots of misconceptions
about the disease. [¢0] Similar results were also
reported among teachers in Nigerian schools. [V
2] The level of knowledge was not associated
with parental educational qualifications or social
classes, rather it was significantly determined by
having had previous instructions about the
disease and previous participation in the
management of children with asthma. 62 This
observation calls for comprehensive and ongoing
education of parents, caregivers and school
teachers on childhood asthma.

Poverty

Nigeria is a country where the majority of the
population live below the poverty line and the
major means of health care financing is out-of-
pocket payment. [63] These factors affect the
management and optimal control of childhood
asthma. The low socio-economic class was one of
the reasons for poor control of bronchial asthma
in a cohort of childhood asthmatics attending a
tertiary care asthma clinic in southwest Nigeria.
(641 Characterisation of bronchial asthma in
children will involve routine lung function
assessment, skin, blood and other investigations
to detect co-morbidities and triggers. These,
coupled with other direct costs of purchase of
controller and reliever medications and indirect
cost of transportation including intangible cost,
make the total cost of adequate management of
childhood asthma unaffordable to an average
family in Nigeria, if unsubsidised. 54

Stigma and aversion to using of inhalation devices

Caregivers often have lots of misconceptions
about the nature, diagnosis and management of
childhood asthma. [*®] Parents and caregivers
believe their children/wards may be unduly
stigmatised, particularly if they are seen with any
form of inhalation devices at home and in school.
160, 651 Aliyu, et al. [ in Kano, northwest Nigeria
in a survey of 119 caregivers of children with
asthma attending a specialist clinic observed that
two-thirds of them preferred oral medications for
the treatment of their children/wards and 27.7%
outrightly rejected metered-dose inhalers (MDI)
prescription. [0 This aversion to inhalation
device is based on various misconceptions
including the fact that the use of MDI may make
asthma “chronic”. However, the authors of that
study highlighted the important roles of
counselling and asthma education as majority of
the caregivers were willing to accept the use of

inhalation device after appropriate counselling.
[65]
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Poor symptoms perceptions by children and caregivers

The GINA criteria provide a quick and clinically
relevant way of assessing symptoms control in
childhood asthma care. I This involves the
assessment of day time and night time
symptoms, frequency of the use of reliever
medications, limitation of activities and lung
function assessment. [1l The level of symptoms
control may not always be accurately assessed
due to poor perception of symptoms by the
parents and caregivers. [¢4%] This may also affect
severity assessment as well as control and
stepwise management of childhood bronchial
asthma.

Poor inhalation techniques

Most of the surveys assessing inhalational
techniques of patients with asthma in Nigerian
were conducted among adults with an
unacceptably low prevalence rate of correct
usage. 7 68 Similar findings were reported in
Kenya, [l where 55.0% of 82 children surveyed
did not use the inhalation devices correctly. ¢ In
a systematic review of various errors committed
during the use of inhalational devices over 40
years, Sanchis, et al. /)1 reported poor co-
ordination, errors with speed and/or depth of
inspiration and errors in post inspiration breath
holds as the most frequent errors associated with
the use of inhalation devices, especially the
metered-dose inhalers.

Healthcare providers-related challenges

Inadequate knowledge and skills of the various
cadres of health workers in Nigeria concerning
the diagnosis and management of childhood
bronchial asthma have been reported. [71-7]
Suboptimal knowledge about the diagnosis and
management of childhood bronchial asthma was
reported among medical practitioners, 71
paediatric residents [72 73 nurses [ and
pharmacists [31 as well as among school teachers
(61, 2] and parents/caregivers of children with

bronchial asthma. [0 6 Poor knowledge was
reported by health care providers concerning the
use of asthma-related facilities such as
spirometers, peak flow meters, and inhalation
devices including spacer devices and nebulisers.
[76, 771 Sometimes these facilities are not even
available. 7880 Jt is even worrisome that the
unavailability of basic facilities for optimal
asthma care was reported from tertiary and
secondary facilities in urban and semi-urban
centres. The situation is worse among primary
health care workers, particularly in the rural
areas of the country.

Lack of awareness and adherence to National
Guidelines

The national guidelines on the management of
bronchial asthma are meant to guide asthma care
professionals on the diagnosis, management, risk
assessment, treatment of acute exacerbations,
follow-up care and overall management of
children with asthma. They are often local
adaptations of global recommendations. Until
recently, there was no national guideline for the
management of asthma in Nigeria. [l Experts
believe that national guidelines should be
implemented by asthma care professionals,
particularly the prompt and adequate use of
inhaled corticosteroids as controller medication,
adequate risks assessment, management of co-
morbid conditions and triggers as well as optimal
step-wise management of asthma. [ 8l
Unfortunately, the knowledge of asthma care
physicians about asthma management guidelines
was reported to be suboptimal. ¥4 82 Therefore,
routine training and re-training and appropriate
implementation of the guidelines are advocated.

Lack of awareness about the latest development in the
management of childhood asthma

The management of childhood bronchial asthma
is a very dynamic field with frequent evidence-
based updates and review. [ 13 Asthma care
professionals and health workers generally, are
required to update their knowledge and skills
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about the disease and its management.
Unfortunately, most practitioners in Nigeria are
unaware of asthma treatment guidelines,
appropriate asthma management steps and
follow-up care of individuals with asthma. Also,
attendance at routine update courses is very low
among medical practitioners especially those in
private practice. [71,74-76]

Inadequate  manpower and time to provide
comprehensive asthma education to caregivers and
patients

There is a paucity of health care professionals in
Nigeria and other LMICs. This is made worse
with increased waves of brain drain of health care
workers to developed countries. [ Also, asthma
care professionals who specialised in the care of
children are even in greater demand. The
available ones are often overworked as they have
to combine the roles of physicians, asthma nurse,
asthma educator, lung function technician, and
psychologists to offer holistic asthma care to
children. Therefore, the paediatric asthma care
physician may not have the time and patience to
provide comprehensive asthma education to
parents/caregivers, school teachers and children
with asthma.

Healthcare Facilities-related challenges

Lack of facilities for diagnosis and monitoring of
childhood asthma

Unavailability and unaffordability of appropriate
facilities for precise asthma diagnosis and
management are major challenges for asthma
management. 1559 76801 This had raised concerns
about the ability of Nigerian asthma care
professionals to meet global standards on the
management of asthma in general and childhood
asthma in particular. 1 Many centres, even
tertiary care centres, do not have basic asthma
care facilities such as spirometers, peak flow
meters, facilities for an allergic skin test,
fractional expired Nitric oxide (FeNO)
measurement and methacholine challenge test.
Facilities  for  appropriate  characterising,

endotyping and precision diagnosis of childhood
asthma-like serum inflammatory cytokines
assessment, and total and specific
immunoglobulin (Ig) E estimation are also
sparse. 7679 This has adversely affected the depth
of diagnosis, severity assessment, monitoring
and follow-up care of children with bronchial
asthma.

The diagnostic challenge of preschool asthma

There is a wide variety of asthma mimics among
preschool children in whom the prevalence of
asthma is reportedly on the increase. Hospital-
based reports showed that preschool children
constitute 20-40% of childhood asthma cases seen
at the pulmonology clinics. [2430 Bronchial
asthma, in this age group, is easily
underdiagnosed or over-diagnosed as conditions
like foreign body aspiration, pulmonary
tuberculosis, viral respiratory tract infections,
adenoidal = hypertrophy,  bronchitis  and
bronchiolitis could be differential diagnoses of
bronchial asthma.[10-12 8] Unfortunately, objective
assessment of reversible expiratory airway
obstruction, is not easy in this age group as
quality spirometry is difficult to get in them even
with the use of incentives spirometry.[2l Also,
diagnostic facilities such as forced oscillation and
interrupter techniques for lung function
assessment in this age group are not readily
available. Awareness of diagnostic criteria such
as the asthma predictive index in preschool
children is low among clinicians. [ This
constitutes a major challenge in the management
of childhood asthma in Nigeria.

Unavailability of controller medications

Inhaled corticosteroids (ICS) are the bedrock of
bronchial asthma management. Recent GINA
recommendations strongly suggest the use of ICS
either on daily purpose or even as required. [
Chronic inflammation of the small airway is an
important pathogenetic mechanism of bronchial
asthma, hence the important role of anti-
inflammatory agents like ICS. [l ICS alone is often
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not available and or affordable to Nigerian
children. This is a major challenge to asthma care
physicians and is, therefore, a major step back for
optimal asthma care for childhood asthma in
Nigeria.

Unavailability of child-friendly inhalational devices
and spacer devices

Most children cannot use dry powder inhalers
(DPI) as they do not often generate the required
inspiratory force for optimal use of DPI. Even the
pressurised MDl is very difficult to use optimally
in children hence the importance of spacer
device. [ 121 Commercially available spacer
devices with the antistatic wall are often not
available and/or affordable in Nigeria and many
LMICs. 18] This is an important challenge as the
inappropriately used medication will lead to
wastages, increased cost and poor symptom
control. [21

Poor health system

The Nigerian health system involves
heterogeneous health care providers comprising
public, private for-profit, community-based
organisation (CBO), faith-based organisation
(FBO), and traditional healthcare providers. [87]
There is often little or no synergy among these
providers, hence health care delivery is not
synchronised and organised. Health care
financing is mostly by direct (out-of-pocket)
payment with very few proportions of the
populace covered by any form of health
insurance. [ #l This often leads to health
financing catastrophe in a bid to meet health
demands. [ 8] The management of childhood
asthma often impose a huge financial burden on
the family particularly if the payment has to be
done out-of-pocket and this often leads to seeking
alternative medical care in unorthodox and
substandard settings. [88]

Possible solutions to the challenges

Awareness creation

Creating awareness about bronchial asthma,
particularly childhood asthma, may assist in
addressing the challenges of ignorance. Different
fora can be used and the school health
programme is an important platform to achieve
this. The school population is an accessible and
willing population that can be used to spread the
message not only within the schools but also
beyond the walls of the school.

Capacity-building - training and re-training and need
for more specialists in childhood asthma care

There is a need to train more asthma care
professionals to meet the increasing demand for
quality asthma care. Training and re-training of
available professionals, /2771 and prevention of
brain drain will go a long way in addressing this
challenge

Provision of facilities for diagnosis and monitoring
Basic facilities for childhood asthma diagnosis,
management and follow-up care should be made
available at health facilities including the primary
health care facilities in both urban and rural areas
so that children will have access to the very basic
but qualitative asthma care services.

Locally adaptable guidelines

This should be made available to all asthma care
professionals and personnel at all levels of health
care. Routine update and refresher courses
should be organised for all cadre of medical
personnel in public and private practice for
optimal asthma care for Nigerian children.

Making appropriate inhalational and spacer devices
available and affordable

Inhaled corticosteroids with appropriate child-
friendly devices, which is the bedrock of
childhood asthma management, should be made
available and affordable to Nigerian children.
Pharmaceutical companies with an interest in
anti-asthmatics, regulatory authorities and health
care providers should work in synergy to ensure
the availability. Also, locally available
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alternatives can be standardised; for instance, the
use of home-made plastic spacer devices was
reported to be as effective as commercially
produced but expensive patented ones in a South
African study. [84]

Health care financing

The cost of childhood asthma is very huge and is
beyond what individuals and family can afford if
unsubsidised. Insurance coverage, to include
care for children with asthma and other non-
communicable diseases, is hereby advocated.
Also, the assistance of governmental and non-
governmental agencies, foundations and
philanthropies to be involved in asthma care,
particularly as related to Nigerian children.

Research works on childhood asthma

There is a paucity of research on childhood
asthma in Nigeria to reflect the evolving pattern
of prevalence. The available research on this
important subject included limited studies from
tertiary centres with little or no input from
secondary and primary health care centres. More
research works including operational and
interventional researches are needed to overcome
some of the challenges associated with the
diagnosis and management of childhood asthma.

Asthma support and Advocacy

The formation of support and advocacy groups
for childhood bronchial asthma are urgently
required across the country. This will assist in
defining the challenges peculiar to the various
regions of the country and also serve as
emotional and psychological relief to caregivers
and children with asthma alike. Also, asthma care
physicians and other professionals can interact
and cross-fertilise ideas and advocate for
improved asthma care for Nigerian children.
School-based
Support Group, using the leverage of World

Parents/Caregivers ~ Asthma

Asthma Day celebration, should be formed
nationwide for more childhood asthma

information dissemination, awareness creation
and support in the diagnosis and treatment.

Conclusion

This scoping review has highlighted the huge
burden of childhood bronchial asthma in Nigeria
with the enormous three-pronged pattern of
challenges associated with the management of
childhood asthma in a developing setting like
Nigeria and also made a bold attempt to proffer
solutions to these challenges.
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