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Abstract

Background: Asthma exits with comorbidities which can affect the quality of
life of children with asthma. Objective: To identify the common comorbid-
ities with asthma, identify factors associated with the presence of specific co-
morbidities and evaluate their impact on asthma severity and control among
children attending the respiratory clinic in the Rivers State University Teach-
ing Hospital. Materials & Methods: All asthma cases seen in the paediatric
respiratory clinic, from 1* November 2014 to 30" October 2019 were con-
secutively recruited. Results: Of 264 children with asthma, 190 (72.0%) had
other comorbidities with a F:M ratio of 1.56:1. Difficulty in breathing, chest
pain, and the degree of asthma control were significantly associated with
having other comorbidities while SPO, at 1* consult was significantly lower in
children with comorbidities, P value < 0.05. Allergic rhinitis 116 (43.9%),
adenotonsillar hypertrophy 99 (37.5%), atopic dermatitis 54 (20.5%), allergic
conjunctivitis 37 (14%), food allergy 27 (10.2) and Gastroesophageal reflux14
(5.3%) were the commonest comorbidities identified. Majority (24, 88.9%)
had allergy to one type of food. Children < 3 years and those whose age at di-
agnosis was <2 years were significantly at lower risk of having atopic dermati-
tis. Gastroesophageal reflux disease was significantly more likely to be seen in
children aged > 11 years, overweight children, and those presenting with
chest pain or chest tightness. Presence of various comorbidities increased the
odds of having a more severe asthma, and likelihood of which increased with
increasing number of coexisting comorbidities. Conclusion: The prevalence
of allergic comorbidity is high among asthmatic children with allergic rhinitis
being the commonest cause. Most children with asthma have more than one
allergic comorbidity. A comprehensive evaluation of these comorbidities is
thus essential in the management of asthmatic children for improved out-
comes and quality of life.
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1. Introduction

Asthma, a major public health problem, is the commonest chronic childhood
illness globally affecting more than 300 million people [1] [2]. In Nigeria, the
overall prevalence of clinical asthma is 6.4% and 3.1% among children aged 6 -
17 yrs [3]. It is a chronic inflammatory condition of the large lung airways re-
sulting in episodic airway obstruction [4]. World Health Organization estimates
Asthma to account for the loss of 15 million disability-adjusted life years annu-
ally [2] [5].

A combination of environmental exposures, inherent biologic, and genetic
susceptibilities have been implicated in the aetiology of Asthma [4]. Asthma has
been observed to co-exist with other conditions which result in difficulty in its
control, increase in its case fatality, increased acute exacerbations with an in-
creased cost of health care, reduced work productivity as well as poor quality of
life for both the child and caregivers [6] [7] [8]. Some of the comorbid condi-
tions in childhood asthma are allergic rhinitis, sinusitis, atopic dermatitis, aller-
gic conjunctivitis, gastroesophageal reflux disease (GERD), adenotonsillar hy-
pertrophy, obstructive sleep apnea, food allergies, respiratory infections, obesity
as well as psychologic disorders [9]. The prevalence of the comorbidities varies
with age as well as geographic areas [10].

It has been shown that 20% - 50% of patients with allergic rhinitis have
asthma while greater than 80% of patients with asthma have Allergic Rhinitis
[11]. It has been observed that such children have poorer asthma control when
compared with asthmatic children without allergic rhinitis [12] [13]. Food al-
lergy, atopic dermatitis, and recurrent respiratory tract infections have been ob-
served in about 25%, 45%, and 60% of children with asthma respectively [14]
[15] [16] [17] [18]. Asthmatic children with food allergies tend to have increased
asthma symptoms with significantly lower lung function [14] [19].

The main goal in the management of asthma is to achieve and maintain
asthma control which is defined as the reduction or resolution of various asthma
symptoms with treatment [20]. Several studies have shown poor asthma control
in children despite the proper use of inhaled corticosteroids [21] [22] [23].
Asthma control among Nigerians in a multicity, population-based study has
been reported to be 6.2% using GINA category and 33.8% using ACT category,
while among children, it was reported to be 7.1% and 28.6% respectively [24].
The presence of comorbid conditions in patients with asthma increases disease
severity, makes asthma control difficult to achieve, and it can also mask the

symptoms for assessing control like persistent cough in rhinitis and GERD, thus
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making the physician give higher asthma medications and increasing the risk for
drug side effect [9] [25]. Patients with comorbid conditions with their asthma
have been reported to have more hospital admissions and emergency room visits
for asthma-related conditions and treatment of these comorbid conditions re-
duces the risk of hospitalization and emergency room visits by 50% [9] [25] [26].
In a single-center Nigerian study, children with rhinitis were more likely to have
persistent asthma than intermittent asthma 22.5% vs 14.4% [27].

Although studies on common comorbidities in childhood asthma have been
done in Nigeria [27] [28], there is a paucity of data in Rivers State, southern Ni-
geria hence the present study was carried out to identify the common comorbid-
ities with asthma, identify factors associated with the presence of specific co-
morbidities and evaluate their impact on asthma severity and control among
children attending the respiratory clinic in the Rivers State University Teaching
Hospital (RSUTH).

2. Materials and Methods

This was a hospital-based descriptive cross-sectional study. All children diag-
nosed with asthma (two documented previous wheezing episodes within the
preceding 12 month period, that responded to a bronchodilator [1] who came
for follow up at the paediatric respiratory clinic of the Rivers State University
Teaching Hospital, Nigeria from 1* November 2014 to 30™ October 2019 were
eligible to be recruited into the Paediatric Asthma register of the hospital at their
first visit, the scope of information gradually increased over the years. The sam-
ple size was adjusted for a finite population, based on the 264 registered asthma
patients in the clinic. The prevalence of allergic comorbidities among children
with asthma was assumed to be 41.5% [29], using an alpha value of 5% with a
95% confidence interval and 80% power, the minimum sample size was calcu-
lated to be 155. Ethical approval was obtained from the Rivers State Health Re-
search Ethics Committee and informed consent was obtained from the par-
ents/caregivers of very young children and the children if older before entering
their data into the register. Children whose parents did not give consent were
excluded as well as those who were referred to the clinic following their first
episode of wheeze with no other risk factor for having asthma. The following
pieces of information were retrieved from the asthma register: Age, sex, anthro-
pometric measurements, exposure to passive smoking, type of domestic cooking
fuel, presence of comorbidities like allergic rhinitis, adenotonsillar hypertrophy,
allergic dermatitis, gastroesophageal reflux disease, food allergies, asthma con-
trol test score, family size, social class, asthma severity classification, family history
of atopy, presence of cardinal asthma symptoms (cough, difficulty breathing,
wheeze, chest pain), baseline SPO, at first follow up visit and age at diagnosis.

The severity of asthma was assessed for all children who attended the respira-
tory clinic for 2 months and who could retrospectively recall symptom fre-

quency. They were then given a symptom diary to prospectively document their
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symptoms and a 6 weeks clinic appointment was given to re-confirm the classi-
fication after which an asthma action plan was drawn up for each child re-
cruited. The severity of asthma before the commencement of asthma manage-
ment was assessed and categorized using the frequency of day and night-time
symptoms into intermittent, mild persistent, moderate persistent, and severe
persistent based on the National Asthma Education and Prevention Program
(NAEPP) guidelines [30]. For assessment of impact of asthma comorbidities on
its severity, moderate persistent and severe persistent asthma were sub classified
as a more severe form of asthma while intermittent and mild persistent were
classified as a less severe form of asthma. Allergic rhinitis was defined by recur-
rent symptoms of rhinorrhoea, nasal blockage, itching, and sneezing caused by
exposure to allergens [13], atopic dermatitis was defined according to the UK
working party criteria with the presence of itchy skin condition and three or
more of the following; a history of flexural involvement, history of asthma or hay
fever, generalized dry skin, onset of rashes before 2 years or visible flexural der-
matitis [31]. Allergic conjunctivitis was suspected in patients with a history of
recurrent itchy eyes, brownish sclera, or periorbital hyperpigmentation. They
were then referred to the ophthalmologist for confirmatory diagnosis. Gastroe-
sophageal reflux disease was defined by using a six GerdQ questionnaire to as-
certain the presence and severity of reflux using a score of >8 diagnostic cut off
for GERD [32]. Adenotonsillar hypertrophy was defined as the presence of
clinical signs of upper airway obstruction with radiographic evidence of nar-
rowed upper airway by enlarged tonsils and adenoids. Food allergy was defined
by repeated allergic reaction within 2 hours of ingesting a particular type of food,
the clinical symptom could be either on the skin (urticaria, angioedema in the
oropharyngeal airway (throat tightness, difficulty swallowing, choking), lower res-
piratory system (difficulty breathing, repetitive cough, wheeze, chest tightness),
cardiovascular system (dizziness, fainting,) or gastrointestinal system (vomiting)
[33].

Asthma control test (ACT) was done using the Childhood ACT (C-ACT)
questionnaire [4] for children aged 11 years and below while ACT for adult
questionnaire was done for children aged 12 years and above [34]. For both
ACTs, patients were classified as well controlled with an ACT of >20, partially
control with an ACT score of 16 - 19, and poor control with an ACT score of
<15. The social class of the parents/caregivers were determined using the classi-
fication by Olusannya et al [35]. The total class score ranged from 1 to 5 in or-
der of descending privileges and divided into 3 equal parts to get upper (1 to
1.7), middle (>1.7 to 3.3), and lower (>3.3) socioeconomic classes. Nutritional
status of each child was classified using the weight for age Z score (Zs) into
overweight (>2 Zs), normal nutrition (2 to -2 Zs), moderate malnutrition (<-2
to —3 Zs), and severe malnutrition (<-3 Zs).

Data collected were entered into an Excel spreadsheet and analyzed using IBM

SPSS Statistics version 23. Descriptive statistics were used to express patient’s
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characteristics while bivariate association test was done using the chi-square test
and odds ratio analysis, comparison of means was done for numerical variables
using analysis of variance (ANOVA). Any incomplete data were excluded in the

final analysis. P-value was set at <0.05 with a 95% confidence interval.

3. Result

3.1. Clinical Characteristics of Children Who Have Asthma with
Other Comorbidities

A total of 264 children with asthma were seen among whom 190 (72.0%) had
other comorbidities. The age range of the children was from 6.96 months to 16
years with a mean age of 7.0 = 3.9 years. There were more females with comor-
bidity than males with an F: M ratio of 1.56:1. Patients with asthma comorbidity
were mostly aged 8 - 12 years 63 (33.2%), had normal weight 146 (76.8%), lived
in households with no adult smoker 181 (95.3%), belonged to upper socioeco-
nomic class, 83 (43.7%), and had a positive family history of atopy 127 (66.8%).
A majority had intermittent asthma 59 (31.1%) and partially controlled asthma
67 (35.3%). Compared to those without comorbidities they were significantly
more likely to be aged 8 - 12 years (p = 0.04), have symptoms of difficulty in
breathing (168 (73.4%): P=0.04), chest pain 85 (73.9%): p = 0.001), have their
asthma duration for >6 - 9 years (p = 0.03) and have partially controlled asthma
(p = 0.04). The mean baseline SPO, at first consult was significantly lower for
children with comorbidities (97.1 + 1.48 Vs 96.6 £+ 2.1, P = 0.05), their baseline
PEFR was also lower (76.1 + 19.7.7 vs 73.6 + 21.21, p = 0.5) although the differ-
ence was not statistically significant (Table 1).

3.2. Types of Comorbidity with Asthma in Children

The most frequent comorbidity identified was allergic rhinitis 116 (43.6%) fol-
lowed by adenotonsillar hypertrophy in 99 (37.5%) while the least common was
gastroesophageal reflux (GERD) 14 (5.3%) see Figure 1. Most children had only
one comorbidity 88 (46.3%) while multiple comorbidities of 2, 3, and 4 were
found in 62 (32.6%), 27 (14.2%), and 13 (6.8%) children respectively.

3.3. Types of Reported Food Allergy

Among the 27 children that reported having food allergy, most of them reported
allergy to one type of food 24 (88.9%) while allergy to multiple foods up to a
maximum of 3 was reported in only 2 children. Food types in which only one

person reported being allergic to were grouped as miscellaneous (Figure 2).

3.4. Impact of Asthma Comorbidity on
Asthma Severity and Control

Fifty-eight children whose asthma severity could not be classified due to inade-
quate information were excluded from the analysis of the impact of asthma co-

morbidity on asthma severity giving us a sample size of 206. The presence of any
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Table 1. Clinical characteristics of children who have asthma with other comorbidities.

Variable

Without Comorbidity With Comorbidity Totall P Value

n =74 (28%)" n =190 (72%)"
Age (years)
<4 21 (28.4) 40 (21.1) 61 (23.1) 0.20
4-8 22 (29.7) 60 (31.6) 82 (31.1) 0.7
8-12 15 (20.3) 63 (33.2) 78 (29.5) 0.04
12-16 16 (21.6) 27 (14.2) 43 (16.3) 0.14
Gender
Male 27 (36.5) 74 (38.9) 101 (38.3)
0.29
Female 47 (63.5) 116 (61.1) 163 (61.7)
Weight for Age Z score
Overweight 14 (18.9) 42 (22.1) 56 (21.2) 0.56
Normal nutrition 57 (77.0) 146 (76.8) 203 (76.9) 0.97
Moderate malnutrition 1(1.4) 2 (1.1) 3(1.1) 0.83
Severe malnutrition 2(2.7) 0 (0) 2(0.8) 0.07
Adult smoker in the child’s household
Yes 4(5.4) 6(3.2) 10 (3.8)
0.31
No 63 (85.1) 181 (95.3) 244 (92.4)
Undisclosed 7 (9.5) 3 (1.6) 10 (3.8)
Cooking fuel used in household*
Liquified petroleum gas 52 (24.6) 159 (75.4) 211 0.09
Kerosene and Firewood 17 (29.8) 40 (70.2) 57 0.51
Social class Score of families
Upper 35 (47.3) 83 (43.7) 118 (44.7) 0.5
Middle 32 (43.2) 81 (42.6) 113 (42.8) 0.8
Low 2(2.7) 16 (8.4) 18 (6.8) 0.1
Undisclosed 5(6.8) 10 (5.3) 155.7)
Known Family history of atopy
Yes 43 (58.1) 127 (66.8) 170 (64.4)
No 30 (40.5) 62 (32.6) 92 (34.8) 02
Unsure 1(1.4) 1(0.5) 29 (0.8)
Symptoms reported*
Cough 60 (25.8) 173 (74.2) 233 0.2
Difficulty breathing 61 (26.6) 168 (73.4) 229 0.04
Wheeze 52 (34.3) 162 (75.7) 214 0.08
Chest pain/chest tightness 30 (26.1) 85 (73.9) 115 0.001
Age at first diagnosis of asthma (years)
<4 34 (45.9) 76 (40.0) 110 (41.7)  0.49
DOI: 10.4236/0jrd.2021.111001 6 Open Journal of Respiratory Diseases
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Continued
4-8 25 (33.8) 64 (33.7) 89 (33.7) 0.98
8-12 9(12.2) 38 (20.0) 47 (17.8) 0.15
12-16 6 (8.1) 12 (6.3) 18 (6.8) 0.49

Duration since 1** asthma diagnosis (years)

<3 56 (75.7) 149 (78.7) 205 (77.7) 0.63

>3-6 7(9.5) 24 (12.6) 31 (11.7) 0.47

>6-9 9(12.2) 9(4.7) 18 (6.8) 0.03

>9 2(2.7) 8(4.2) 10 (3.8) 0.56

Baseline SPO, at first consult 97.1+1.48 96.6 + 2.1 96.8 +1.9 0.05
Baseline PEFR% predicted for Age 76.1 +19.7.7 73.6 +21.21 74.5 £ 20.7 0.5

Classification of asthma

Intermittent 18 (24.3) 59 (31.1) 77 (29.2) 0.63
Mild persistent 11 (14.9) 25 (13.2) 36 (13.6) 0.41
Moderate Persistent 17 (23.0) 52 (27.4) 69 (26.1) 0.88
Severe Persistent 6(8.1) 18 (9.5) 24 (9.1) 0.97
Unclassified 22 (29.7) 36 (18.9) 58 (22.0)

Asthma control

Controlled 14 (18.9) 38 (20.0) 52 (19.7) 0.49
Partially controlled 13 (17.9) 67 (35.3) 80 (30.3) 0.04
Poorly controlled 16 (21.6) 35 (18.4) 51 (19.3) 0.11

Unclassified 31 (41.9) 50 (26.5) 81 (30.7)

(1) percentages within columns for mutually exclusive variables, (*) percentages across rows.

Types of comorbidity with Asthma in children
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Figure 1. Types of comorbidity with Asthma in children.
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Types of reported food allergy
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Figure 2. Types of reported food allergy.

comorbidity increased the odds of having severe asthma and the likelihood of
having severe asthma also increased with an increasing number of coexisting
comorbidities (OR: >1). This increase in the odds of having severe asthma was
statistically significant in only those that had coexisting allergic conjunctivitis
(OR: 2.2 95% CI; 1.05, 4.7, P = 0.03) and in those with >4 comorbidities (OR:
4.4,95% CI; 1.17, 16.5, P = 0.01), Table 2.

Eighty-one children whose level of asthma control could not be ascertained
due to inadequate information were excluded from the analysis of the impact of
the presence of comorbidity on asthma control, giving a sample size of 183. The
presence of any comorbidity increased the odds of having uncontrolled asthma
although it was not statistically significant (OD: 1.2, 95% CI; 0.6, 2.71, P = 0.49).
In addition, although not statistically significant, the odds of having uncon-
trolled asthma was highest amongst those with GERD (OD: 3.79 95% CI; 0.46,
0.4, P = 0.18) followed by those with food allergy (OD: 1.95, 95% CI; 0.53, 7.3, P
=0.30) (Table 3).

3.5. Factors Significantly Associated with
Specific Asthma Comorbidities

Children who were <3 years (OR: 0.18 95% CI: 0.04, 0.77) and those who had
their asthma diagnosis at <2 year of age (OR: 0.45 95% CI: 0.20, 0.97) were sig-
nificantly at lower risk of having atopic dermatitis. GERD was significantly more
likely to be seen in children aged > 11 yrs, overweight children, and those pre-
senting with chest pain or chest tightness (OR 6.69, 2.78 and 6.07 respectively).
No significant association was found with food allergies. Comorbidities whose
presence were significantly associated with each other include allergic rhinitis
with adenotonsillar hypertrophy (OR: 1.9, 95% CI, 1.2, 3.06, P = 0.007) and al-
lergic conjunctivitis (OR: 2.3 95% CI, 1.15, 4.8, P = 0.016). Adenotonsillar hy-
pertrophy was significantly associated with atopic dermatitis (OR: 1.9, 95% CI,
1.05, 3.50, P = 0.03) and allergic rhinitis (OR: 1.99, 95% CI, 1.20, 3.33, P = 0.007).
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Atopic dermatitis is further associated with allergic conjunctivitis (OR: 3.28 95%
CI, 1.57, 6.89 P = 0.0013) see Table 4.

Table 2. Impact of comorbidity on asthma severity.

Severe Nonsevere 95% confidence interval
Variable Asthma  Asthma NTft;(lm Od_ds P
N =93 N=113 = ratio Lower Upper
Rhinitis

Yes 51 (51.5) 48 (48.5) 99 1.64 0.94 2.8 0.07
No 42 (39.3)  65(60.8) 107

Adenotonsillar hypertrophy
Yes 33 (42.3) 45(57.7) 78 0.83 0.47 1.4 0.52
No 60 (46.9) 68 (53.1) 128

Atopic dermatitis
Yes 24 (50) 24 (50) 48 1.2 0.67 2.4 0.44
No 69 (43.7) 89 (56.3) 158
Gastroesophageal reflux disease
Yes 8 (66.7) 4(33.3) 12 2.54 0.74 8.8 0.12
No 85(43.8) 109 (56.2) 194
Food allergy
Yes 10 (50) 10 (50) 20 1.2 0.49 3.12 0.64
No 83 (44.6) 103 (55.4) 186
Allergic conjunctivitis

Yes 21(61.8) 13 (38.2) 34 2.2 1.05 47 0.03*
No 72 (41.9) 100 (58.1) 172

Presence of any comorbidity
Yes 70 (45.4) 84 (54.6) 154 1.05 0.55 1.99 0.87
No 23 (44.2) 29 (55.8) 52

Presence of only 1 comorbidity

Yes 28 (41.8) 39(58.2) 67 0.82 0.45 1.45 0.50
No 65(46.8) 74 (53.2) 139

Presence of 2 comorbidities
Yes 18 (35.3) 33 (64.7) 51 0.58 0.30 1.1 0.1
No 75 (48.4) 80 (51.6)

Presence of 3 comorbidities
Yes 14 (60.9) 9(39.1) 23 2.04 0.84 4.9 0.10
No 79 (43.2) 104 (56.8) 183

Presence of 4 comorbidities
Yes 10 (79.9) 3(23.1) 13 4.4 1.17 16.5 0.01*
No 83 (43) 110 (57) 193
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Table 3. Impact of asthma comorbidity on asthma control.

Controlled Uncontrolled 95% confidence interval
Variable Asthma Asthma NTftfég Odfis P
N=52  N=131 =183 ratlo Lower Upper
Rhinitis

Yes 23 (25.6) 67 (74.4) 90 1.31 0.69 2.51 0.39
No 29 (31.2) 64 (68.8) 93

Adenotonsillar hypertrophy
Yes 21 (28.8) 52 (71) 73 0.97 0.5 1.9 0.9
No 31(28.2) 79 (71.8) 110

Atopic dermatitis
Yes 13 (29.5) 31 (70.4) 44 0.93 0.41 1.96 0.84
No 39 (28.1) 100 (71.9) 139
Gastroesophageal reflux disease
Yes 1(10) 9 (90) 10 3.76 0.46 30.4 0.18
No 51 (29.5) 122 (70.5) 173
Food allergy
Yes 3(17.6) 14 (82.4) 17 1.95 0.53 7.3 0.30
No 49 (29.5) 117 (70.5) 166
Allergic conjunctivitis

Yes 7 (25) 21 (75) 28 1.2 0.48 3.1 0.66
No 45 (29) 110 (71) 155

Presence of any comorbidity
Yes 38 (27.1) 102 (72.8) 140 1.2 0.6 2.71 0.49
No 14 (32.6) 29 (67.4) 43

Presence of only 1 comorbidity

Yes 17 (28.3) 43 (71.7) 60 1.006 0.5 1.99 0.98
No 35 (28.5) 88 (71.5) 123

Presence of 2 comorbidities
Yes 13 (26.5) 36 (73.5) 49 1.13 0.5 2.37 0.73
No 39 (29.1) 95 (70.9) 134

Presence of 3 comorbidities
Yes 6 (28.6) 15 (71.4) 21 0.99 0.36 2.7 0.9
No 46 (28.4) 116 162

Presence of 4 comorbidities
Yes 2 (20) 8 (80) 10 1.6 0.32 7.9 0.6
No 50 (28.9) 123 (71.1) 173
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Table 4. Factors significantly associated with specific asthma comorbidities.

95% Conf. Interval
Comorbidity and Variable Frequency (%) Odds ratio P-value
lower Upper

Allergic Rhinitis
Adenotonsillar hypertrophy
Yes 54 (54.6) 1.9 1.2 3.06 0.007
No 62 (37.6)
Allergic conjunctivitis
Yes 23 (62.1) 2.3 1.15 4.8 0.016
No 93 (41.0)
Adenotonsillar hypertrophy

Atopic dermatitis

Yes 27 (50.0) 1.9 1.05 3.50 0.03
No 72 (34.3)

Allergic Rhinitis
Yes 54 (46.6) 1.99 1.20 3.33 0.007
No 30 (30.4)

Atopic Dermatitis

Age < 3 yrs
Yes 2(5.1) 0.18 0.04 0.77 0.01
No 52 (23.1)

Adenotonsillar hypertrophy
Yes 27 (27.3) 1.92 1.04 3.50 0.03
No 27 (16.4)

Allergic Conjunctivitis
Yes 15 (40.5) 3.28 1.57 6.89 0.001
No 39 (17.2)

Diagnosed asthma < 2 yrs old
Yes 9(12.2) 0.45 0.20 0.97 0.03
No 45 (23.7)

Allergic Conjunctivitis

Allergic Rhinitis
Yes 23 (19.8) 2.3 1.15 4.8 0.02
No 14 (90.5)

Atopic dermatitis
Yes 15 (27.8) 3.28 1.57 6.8 0.001

No 22 (10.5)
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Continued

Gastroesophageal reflux

Age > 11 yrs
Yes 10 (12.8) 6.69 2.03 22.05 0.0001
No 4(2.2)

Overweight
Yes 6(10.7) 2.78 1.008 7.69 0.04
No 8(3.8)

Chest pain/tightness
Yes 11 (9.57) 6.07 1.37 26.82 0.006
No 2 (1.57

4. Discussion

Our study showed that there is a high prevalence of atopic comorbidities among
children with asthma. It also outlined the distribution of these comorbidities and
highlighted the fact that while they are all interrelated, some have a more intri-
cate relationship in a way that the presence of one increases the likelihood of the
other. The prevalence of allergic comorbidities with asthma in this study was
high (72.0%). Similar high rates with slight differences have been reported by
other Nigerian studies, 85.9%, and 60.2% [27] [28]. Like our study they were
both hospital-based although carried out in different geographic locations; the
northwestern and southwestern part of Nigeria which could explain the slight
difference from our study which was carried out in the southern part of Nigeria.
Besides that, the scope of the comorbidities evaluated in these studies was not
the same which could account for the variability in prevalence rates reported.
There is thus a need to standardize the panel of atopic comorbidities that should
be routinely screened for in children with asthma to ensure completeness and be
able to compare rates across borders. Other allergic diseases have been known to
coexist with asthma as part of the atopic march which is an allergy specific type 2
mediated response in which an early occurrence of one type of atopic manifesta-
tion leads to the occurrence of more atopic symptoms in a progressive manner
[36].

Comorbid ratios were more among females although the difference was not
statistically significant, Lee ef al [37] also reported that more females had aller-
gic comorbidities with their asthma among patients with severe or difficult to
treat asthma, the reason for this relative higher preponderance of comorbidities
among females was because females were more likely to be unable to avoid in-
door allergic triggers like house dust mites, molds, and fumes from cooking fu-
els, also there is a possibility of a gender-based variance in favor of the men, in
their response to asthma medications another explanation is the hormonal im-
pact of the female sex steroids which are proinflammatory and can increase sus-

ceptibility to atopy [38].
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Children who had difficulty in breathing and chest pain as part of their
asthma symptoms significantly had a higher likelihood of other allergic comor-
bidities with their asthma in the present study. Studies have shown that not all
the cardinal symptoms of asthma (cough, difficulty breathing, chest pain, and
wheeze) are present during asthma exacerbations for every patient [39]. Diffi-
culty in breathing and chest pain is reported in 94.6% and 47.4% of patients with
asthma [39]. Perception of dyspnoea in asthma is due to the increase in the work
of breathing caused by chronic inflammation of the airways which can lead to
increased airway resistance, its’ presence does not always correlate with de-
creased lung function in asthmatic patients [40] [41], but it can be inferred that
its’ presence as a symptom of asthma in children with allergic comorbidities
could be a pointer to more severe disease. The same theory could explain the
significant presence of chest pain or chest tightness in children with allergic co-
morbidity. Chest tightness is caused by smooth muscle bronchoconstriction of
the smaller airways and its perception as a symptom could be due to the degree
of bronchoconstriction in the patients especially in older children who can re-
port it as a symptom [40] [41]. Although not significantly different, the lower
SPO, levels and peak expiratory flow rate (PEFR) levels in children with allergic
comorbidity when compared to those without comorbidity suggests a relatively
higher degree of airway resistance.

Allergic rhinitis was the most common atopic comorbidity seen in children
with asthma in the present study which was similar to reports from other studies
[27] [42], although with lower prevalence rates when compared to the present
study 43% Vs < 25% and 37.6% [27] [42]. A higher prevalence rate of 58% aller-
gic rhinitis has also been reported by Hamouda et al [43]. They used a struc-
tured questionnaire with high sensitivity and specificity (>91%) for the diagnosis
of rhinitis while in the present study self-reported recurrent symptoms were
used which could be less sensitive. The coexistence of allergic rhinitis and
asthma could be because both upper and lower respiratory airways have a con-
tinuous basal membrane with the same stratified ciliated epithelium covering
their mucous membrane as a result they share the same susceptibility to inhala-
tion allergens [44]. This united epithelial covering could also explain the signifi-
cant coexistence of allergic rhinitis and adenotonsillar hypertrophy in asthma
comorbidity. Other allergic comorbidities that usually exist should be sought as
highlighted in this study. Children older than 3 years were more likely to have
atopic dermatitis compared to older children which was similar to the findings
by Feng et al. [33] which reported a significant coexistence of atopic dermatitis
and allergic conjunctivitis. Allergic conjunctivitis has been described as the ocu-
lar manifestation of atopic dermatitis as up to 65% of patients with allergic con-
junctivitis have been found to have atopic dermatitis [45].

Suspected food allergy in this study was seen in 10.2% of children with egg
and milk allergy being the commonest type of food implicated. Food allergy is

rarely reported in Nigeria and there is limited data on types of food allergy
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among children with asthma especially in a developing country like Nigeria but
for the observant caregiver who identifies a repeated clinical symptom when a
child ingests a certain type of food it could be interpreted as suspected food al-
lergy until confirmatory tests are done. In the USA however, the prevalence of
food allergy sensitization among inner-city children with asthma using specific
Immunoglobulin E (IgE) serology to six common types of food (egg, milk, pea-
nut, wheat, soy, and fish) was 45% (Wang et al). This prevalence rate is much
higher than what was reported in the present study although our methodology of
using reported clinical symptom from exposure to a particular food to access the
presence of food allergy is not very sensitive as a result it would limit the ability
of this study to detect the actual prevalence of food allergy sensitization. Diag-
nostic tests like skin prick test and IgE serology testing however are not available
in our facility. The peculiar relationship between food allergy sensitization and
asthma is that the presence of asthma increases the likelihood of persistence of
food allergy sensitization and there is also a higher risk of severe asthma or fatal
outcome from asthma among those with food allergy [46]. In addition, the
management of asthma from a food allergy is different from other asthma
symptoms exacerbation with the need to give injectable epinephrine first as op-
posed to short-acting S-agonist in conventional asthma management.

GERD was significantly more in children aged > 11 years old in our study co-
hort, this relatively high prevalence in older children could be because older
children can correctly answer the GerdQ questionnaire while for younger chil-
dren there is a high dependency on the report of the caregiver whose report may
not be as sensitive as self-reported symptoms for identifying GERD [32]. The
same maturity is also needed in the ability to report chest pain or chest tightness
which is also significantly more in children with GERD. We also found that
overweight children with asthma were more likely to have GERD as comorbid-
ity. This is not surprising as obesity causes an increase in transabdominal pres-
sure which lowers the pressure of the esophageal sphincter leading to a backflow
of gastric contents to the lower esophagus [47].

Although other comorbidities were associated with an increase in the odds of
having a more severe asthma only allergic conjunctivitis was found to be statis-
tically significant and no specific type of comorbidity was associated with poor
control. Kuti et al. [15] found that allergic rhinitis, adenotonsillar hypertrophy,
and obesity increased the likelihood of having a persistent form of asthma while
Bilkisu et al [16] did not find any association between asthma severity and the
presence of comorbidities. The presence of comorbidities can affect the patho-
physiological process of asthma as can be seen in allergic rhinitis in relation to
bronchial asthma due to their united airways [9]. Asthma severity can be deter-
mined by intrinsic factors like genetic predisposition and phenotypic expression
of the disease while asthma control is determined by extrinsic factors like mak-
ing the correct diagnosis, appropriate treatment, compliance, and screening to

treat other comorbidities. In effect, good asthma control is a reflection of the
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quality of health care given to treat asthma both of which are physician and pa-
tient-related.

5. Conclusion

The prevalence of allergic comorbidities is high among children with asthma. It
occurs more in females and the highest prevalence is seen among those aged 8 -
12 years. Allergic rhinitis is the most common comorbidity followed by ade-
notonsillar hypertrophy, atopic dermatitis, and allergic conjunctivitis. Most
children with asthma have more than one allergic comorbidity coexisting with
their asthma. Both Allergic rhinitis and atopic dermatitis significantly coexist
with adenotonsillar hypertrophy and allergic conjunctivitis. The presence of
comorbidity increased the odds of having severe asthma and the likelihood of
having severe asthma also increased with an increasing number of coexisting
comorbidities. In the management of asthma in children, comprehensive evalua-
tion of other comorbidities is therefore essential in order to improve outcomes

of treatment and the patients’ quality of life.

6. Study Limitation

The absence of a Lung function test done is a limitation to this study as it would
have compared the baseline lung functions of patients with comorbidity and
those without comorbidity, to objectively assess the impact of the presence of

comorbidity on asthma severity and lung function.
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