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changes in populations would be too slow to account for 
such a rapid change in prevalence.[1]

Environmental factors have a key role in the genesis of 
asthma. Among the environmental determinants are 
exposure to allergen such as house dust mite (HDM), grass 
pollens, cockroach, and animal danders.[2,3] Evidence to 
suggest environmental pollutants to the initial development 
of asthma remains very weak.[4,5]

It is generally accepted that there are both allergic 
(extrinsic) and non-allergic (intrinsic) forms of asthma 
and that the distinction would be important in relation 
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to the management of this disease (avoidance and 
immunotherapy). Allergens play a dual role in many 
asthmatics. They incite episodes of wheezing and also 
cause asthma to develop in the first instance.[6]

Atopy is the single strongest factor for the development of 
asthma, increasing the risk to 10–20 fold compared with 
those who are non-atopic.[7]

Sensitization to indoor allergens like house dust, cockroach, 
and animal danders as well as outdoor allergens like grass 
pollens plays an important role in the development of 
atopic airways disease like allergic asthma.[6,8-10]

Numerous studies have been done in developed countries 
and developing countries like Nigeria based on results of 
skin prick tests, eosinophilia, and elevated serum IgE to 
distinguish extrinsic[11-18] from intrinsic type of asthma. 
Cockroach hypersensitivity in asthmatics is also noted in 
some studies.[18-20]

A number of other factors that influence the development 
of asthma are infection (hygiene hypothesis), low socio-
economic level, overcrowding, and infection with 
helminthes are independently protective against atopy 
among school-age children living in the rural area of Latin 
America.[20]

Chronic infection with helminths tends to confer protection 
but short-lived episode of infection may exacerbate atopic 
disorders.[21] Much of the inverse association between 
infections and asthma may be attributable to atopy.

The determinants of the onset of asthma and associated 
factors such as atopy has not been well investigated among 
adults living in the urban areas of the country.

The study was conducted to identity the predisposing 
factors to asthma among the adults living in Ibadan, an 
urban part of Southwestern Nigeria, to provide insight into 
the disease and to look for possible solutions.

MATERIALS AND METHODS

The study was carried out among the asthmatic patients 
at the Chest Clinic of the University College Hospital, 
Ibadan, Nigeria, between 1st of February 2006 and 30th 
December 2006.

Male and female adult patients more than 16 years of 
age, diagnosed to have bronchial asthma who were in 
stable state clinically, were included in the study. Age 
and sex-matched control subjects were also recruited. 
The asthmatics were on short acting b agonist and 
beclomethasone inhalers for the control of the disease.

The exclusion criteria included patients who were 
unwilling to give consent, on prednisolone in the last 
30 days, with associated chronic cardiopulmonary 

diseases, and those with recurrent exacerbations in the 
past 6 months.

Study methods and procedures
Pulmonary function test
Spirometry was performed with the PC-based full function 
KoKo spirometer. After withholding short-acting inhaled 
bronchodilator therapy in asthmatics for at least 6 h before 
the study, the best of three efforts of forced vital capacity 
(FVC), forced expiratory volume in one second (FEV1), and 
FEV1 % were recorded. Similar determinations were made 
in control subjects.

Blood sample
A blood sample (10 mL) was obtained from all patients and 
controls and processed at the IMRAT Research Laboratory. 
Full blood count including hemoglobin phenotype, blood 
group, and G6PD status were determined. The white blood 
cell count was performed with the Swelab 910EO+ auto 
counter, (Swelab, Stockholm, Sweden) while the Swelab 
autoheater was used for the absolute eosinophil count.

Serum IgE level
Total serum IgE was determined by ELISA method. 10 mL 
of calibrators (0.0, 100, 250, 500 IU/mL IgE calibrators), 
controls, or test samples were pipetted into IgE antibody-
coated wells of microtiter plates. After this, 250 mL of 
enzyme antibody conjugate (goat anti-IgE labeled with 
horseradish peroxidase +0.02% thiomersal +0.002% 
gentamycin sulphate) was added. This was incubated at 
room temperature (22°C) for 45 min. This was discarded and 
the well was washed four times with diluted wash buffer 
(buffered detergent solution +0.02% thiomersal +0.002% 
gentamycin sulphate). 100 mL of substrate chromogen 
(buffered H2O2 and 3,3’,5,5’ tetramethylbenzidine solution) 
and 100 mL of 1 mN H2SO4 were added for 15 min at 
room temperature. The absorbance was read at 450 nm 
wavelength. The concentration of IgE was extrapolated 
from the calibration curve.

Allergy skin testing
Allergy skin test was performed using the Skintestor 
OMNITM (Greer Laboratories Inc. Lenoir, North Carolina, 
USA) on the volar aspect of the forearm with standardized 
extracts of eight allergens: Dermatophagoides farinae 
– Mite, Dermatophagoides pteronyssinus- Mite, Pty 
Felis catus domesticus – Cat, Mangifera indica- Mango, 
Mus musculus – Mouse, Blattella germanica- German 
cockroach, Periplaneta Americana- American cockroach, 
Canis familiaris – Dog, Alternaria alternata, Aspergillus 
niger, Cladosporium spherospermum, Penicillium notatum 
– Mold, Mix 3, Bermuda, Johnson, June, Meadow Fescue, 
Orchard, Red Top, Timothy, Sweet Vernal, Perennial, and 
Rye- 9 Southern Grass Mix. Histamine was used as positive 
control while 50% gly +50% cocas was used as negative 
control. All subjects were told not to scratch or scrub the 
points of application of allergens. Within 15 to 20 min, 
assessment of both the wheal (swelling and edema) and 
erythema (flame/redness) reactions were measured with 
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transparent meter rule and recorded.

Stool and urine evaluation for parasites
All subjects produced fresh stool and urine samples, which 
were sent to the parasitology laboratory for evaluation 
to exclude the presence of parasites and ova in stool as 
a contributing factor to eosinophilia or asthma flare-up.

Data analysis
Categorical variables such as gender, blood group, G6PD 
status, and parasite infections were compared between 
the asthmatics and the control subjects using Fisher’s 
exact tests. Continuous variables were compared between 
the two groups using t tests (for body mass index, WBC, 
IgE, and lung function measures) or Wilcoxon-sign-rank 
tests (for eosinophil counts and percentage eosinophil) 
based on their distributions. Allergy skin reactions were 
compared between the two groups using Wilcoxon sign-
rank. A P value equal to or less than 0.05 was considered 
statistical significance.

Ethical approval
This study was approved by the Ethical Committee of 
University College Hospital/University of Ibadan, Nigeria.

RESULTS

Study subjects
A total of 24 asthmatic patients (12 male, 12 female) 
seen at the chest clinic and 27 control subjects (13 male, 
14 female) underwent the evaluation.

The mean age and sex distribution is as shown in Table 1 
(32.5±9.2). The mean of age asthmatic was comparable to 
that of the control subjects (32.9±8.9).

Blood tests for asthmatics and controls
Table 2 shows the results of blood tests of asthmatics and 
normal adults. The total eosinophil counts, although much 
higher in the asthmatics than in the control subjects, is 
not statistically significant. The total IgE is significantly 
higher in asthmatics than controls (P=003). The blood 
groups, genotype, and G6PD status shows no difference 
in both groups.

Allergic skin test and stool parasitism
Table 3 shows that asthmatics had significantly more 
positive skin reaction to HDM and mould than the control 
subjects but no significant difference was noted with 
cat hair, dog epithelium, grass, mango blossom, mouse 
epithelium, and cockroach.

Table 4 shows that there is no significant difference 
between intestinal parasite infestation between the 
asthmatics and the control subjects.

Pulmonary function test
Table 5 shows that asthmatics have lower mean values of 

Table 1: Age and sex distribution of asthmatics and 
normal adults

Urban
Age, mean±SD

Case 32.5±9.2
Control 32.9±8.9

Female, n (%)
Case 12/24 (50.0)
Control 14/27 (51.9)

Table 2: Blood tests of asthmatics and normal adults
Asthmatics 

(n=24)
Normal  
(n=26)

P

WBC (103/uL), 
mean±SD

5.8±1.8 5.3±1.5 0.28

Eosinophil (109/L), 
median (IQR)

0.47 (0.29–0.99) 0.29 (0.24–0.37) 0.11

Eosinophil (%), 
median (IQR)

2 (0–4) 1 (1–2) 0.30

Total IgE (IU/ml), 
median (IQR)

210 (80–360) 60 (40–90) 0.003

Blood group no.
A 5 6 0.97
B 4 4
O 12 14
AB 3 2
+ 24 25 1.0
- 0 1

G6PD
Normal 21 23 0.83
Intermediate 1 0
Deficient 2 3

Sickle cell disease 
genotype

Normal hemoglobin 15 22 0.31
Sickle cell trait 7 4

the lung function tests but of no statistical significance 
(FEV1, P value=0.21).

The FEV1/FVC was significantly lower in the asthmatics 
(P=0.02) compared with the controls.

DISCUSSION

The worldwide variation in the factors affecting the 
course of asthma indicates that environmental factors may 
be critical. Exposure to indoor air pollutants is at least 
as important as that of the outdoor air pollutants with 
regard to asthma development because many allergens 
and irritants can be found indoors.[22] There is growing 
evidence that infections and helminthes parasites, 
including geohelminth, may be protective against atopy 
and symptoms of asthma.[21,23-25]

There were significant differences in the pattern of skin 
reactions among asthmatics in this study. Asthmatics 
had significantly more positive skin reactions to HDM 
and mould than the control subjects, which was similar 
to the findings reported by Aderele et al.[26] This group of 
asthmatics may be classified as extrinsic asthmatics.
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asthmatics in London.

More asthmatics showed strong positive skin reaction (4+) 
to HDM. This finding is similar to the findings reported by 
Onadeko et al.[28] and Awotedu et al.[29] HDM was also the 
most common allergens with positive reactions among the 
asthmatics in studies in Europe and USA.[27,30-32]

Cockroach allergen was not recognized in this study. 
Franser[33] in South Africa reported a prevalence of 16% for 
cockroach allergen among the asthmatics while Kang et al. [20] 
had a prevalence of 21% with skin prick test among the 
asthmatics in the low socio-economic class of the inner city.

Adenijo et al.[34] documented a case of cockroach allergen 
sensitivity in Lagos, which he ascribed to the increased 
density population and cockroach infestation.

In this study, the absence of cockroach allergen sensitivity 
may be a reflection of the level of cockroach infestation 
in this urban community compared with the finding in 
Lagos, which is more densely populated.[34]

The findings in this study agree with that of Cooper et al.[35]  
that no significant positive reactions were noted with cat 
hair and dog epithelium. The absence of an association 
with pets (specifically cats and dogs) may be explained 
by essentially a different relationship that families in 
the urban tropics have with such animals. They have 
dogs to warn off intruders and cats to control worm-like 
structures (vermis), and these animals generally live 
outside the house and do not have close contact with their 
owners. Exposure to pet allergens may, therefore, be low. 
Significant reaction to dog dander were the findings of 
Onadeko et al.[28] Awotedu et al.,[29] and Aderele et al.,[26] 
which contradicts the finding in this study.

An important observation from this study was the high 
prevalence of atopy observed.

This agrees with the observation by Godfrey[35] that urban 
asthmatics had significantly high serum IgE level than 

Table 3: Allergic tests of asthmatics and normal adults
Allergic test Asthmatics (n=24) Normal (n=25) P
Cat hair 0.94

- 16 18
2+ 7 3
3+ 1 3
4+ 0 1

Dog epithelium 0.31
- 15 19
2+ 6 4
3+ 2 2
4+ 1 0

Southern grass 0.82
- 15 15
2+ 5 4
3+ 2 5
4+ 2 1

Cockroach 0.27
- 8 11
2+ 5 5
3+ 3 6
4+ 8 3

Mango blossom 0.68
- 15 14
2+ 5 6
3+ 2 4
4+ 2 1

Mite 0.005
- 5 11
2+ 4 8
3+ 5 4
4+ 10 2

Mould 0.03
- 10 17
2+ 6 5
3+ 2 3  
4+ 6 0

Mouse 
epithelium

0.38

- 15 18
2+ 4 4
3+ 1 2
4+ 4 1

Table 4: Parasite infection of asthmatics and normal 
adults
Parasite infection Asthmatics (n=24) 

No.
Normal (n=25) 

No.
P

Taenia spp
- 24 25
+ 0 0

Ascaris lumbriocoides 1.0
- 23 23
+ 1 2

Hookworm 0.28
- 20 23
+ 1 0
++ 1 1
+++ 1 0

Table 5: Spirometry tests of asthmatics and normal 
adults
Spirometry test Asthmatics (n=19) 

mean±SD
Normal (n=23) 

mean±SD
P

FVC, L 3.30±0.91 3.37±0.84 0.81
FEV1, L 2.37±0.87 2.69±0.76 0.21
FEV1, % of predicted 68±19 76±15 0.09
FEV1/FVC 0.71±0.15 0.80±0.10 0.03
FEV1/FVC, % of 
predicted

85±17 97±12 0.02

> = 75% 11 21 0.007
70-75% 2 2
59-69% 6 0
<59% 0 0
PERF, L/S 4.50±1.63 5.48±1.83 0.08
FEF 25% - 75%, L/S 2.50±1.23 2.71±1.36 0.11

Sensitivity to aeroallergens had also been observed in 
Europe and United States of America (USA). Kang et al. [20] 
reported cockroach and ragweed sensitive subgroups 
among patients in an inner city asthma study in Chicago, 
while Hendricks et al.[27] reported skin test reactions among 
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their controls. The finding of significantly higher level 
of IgE among the asthmatic compared with the controls 
also stresses the importance of atopy in the expression of 
asthma in this community.

In this study, no statistically significant differences were 
observed in the total and percentage eosinophil counts 
between the asthmatic patients and the controls although 
asthmatic patients have higher eosinophil counts.

Eosinophilia has been reported in several studies done 
in the tropics. Kartasamita et al.[36] reported statistically 
significant increased levels of eosinophils among asthmatic 
children. Neequaye gave similar report of significant 
eosinophilia among the asthmatic patients in Ghana.[37] 
Eosinophils have been shown to play a significant role in 
the pathogenesis of bronchial asthma. The presence and 
extent of eosinophilia in the peripheral blood may reflect 
the severity of the asthma. In this study, it is possible that 
the presence of no significant eosinophilia among the 
asthmatics may suggest that the asthma control is optimal, 
as the level of peripheral eosinophils tends to fall with 
better control in stable persistent asthma.

In this study, there was no significant difference between 
intestinal parasite infestation among the asthmatic and 
the control subjects, so the protective effect on atopy and 
development of asthma could not be ascertained as in 
other studies.[38-42]

In a large cross-sectional study conducted in the urban 
areas of Butajira in Ethiopia by Davey and co-workers,[38] 
no evidence of a protective effect of intestinal helminthic 
infections against wheeze or asthma was found – a finding 
that seems to contradict their previous data obtained in 
Jimma, another urban area in Ethiopia.[39] It was noted 
that, in Butarija, the prevalence and intensity of helminth 
infections were lower (33.8%) than the prevalence found 
in Jimma (77.3%). So, again in Butarija, lower prevalence 
of Ascaris infections, which would predict light infections, 
did not protect against allergies and asthma, emphasizing 
the possible importance of intensity of helminthes 
infection in modulating allergic responses.[40] Indeed it has 
been argued that high intensity of helminthes infection 
might exacerbate allergic disorders.[41] The mechanisms 
behind this is purely speculative with light infections, 
helminthes-associated molecules that drive Th2 responses 
might potentiate IL-4, IL-13 and IgE, whereas only with 
heavy infections, molecules that lead to regulatory immune 
responses, might reach a sufficient level to modulate the 
immune system and down-regulate Th2 responses.[42]
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