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Abstract: The objective of this study was to determine the epidemiological characteristics of sensitization to
Aspergillus in these atopic sickle cell patients who present respiratory disorders unrelated to taking NSAIDs. This is a
prospective study with a descriptive and analytical aim which was conducted at the University Hospital Center (CHU) of
Cocody (Abidjan). It took place from September 2017 to May 2018 on 117 atopic sickle cell disease patients, with no
known history of allergy to aeroallergens, to any foods or to occupational allergens. These patients were interviewed and
clinically examined for an atopic site. They were subsequently subjected to skin tests. Statistical analyzes were
performed using Epi info 6.0 software using Fisher's test and odds ratio. The significance level was located at an odds
ratio greater than 1. The comparison of the percentages was carried out by Fisher's test with a significance level p = 0.05.
The majority of patients with sensitization to Aspergillus mix were over 15 years of age, with a predominance of women
(Sex ratio: 0.56). Neither sex nor age appeared to influence the state of sensitization in our study (p> 0.05). The overall
prevalence of sensitization to Aspergillus mix was 7.7%. Our results correlated asthma severity with sensitization to
Aspergillus mix (p<0.05). However, there was no significant correlation between severity of allergic rhinitis and
sensitization to Apergillus mix. This study confirms the low prevalence of sensitization to Aspergillus mix. Allergy to
Aspergillus mix is an uncommon phenomenon in sickle cell patients but its monitoring in this population should be given
special attention as it is subject to many complications.
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1. Introduction
Aspergillus is a ubiquitous mold. There are more than
250 species including Aspergillus fumigatus more frequent
in temperate countries, Aspergillus flavus and niger
frequently found in tropical countries [1]. Exposure to
molds is believed to be associated with the development of
allergic respiratory diseases [2, 3], with an overall
sensitization prevalence of more than 25% in atopic and / or

asthmatic subjects [4]. In a study on atopic sickle cell
disease, authors estimated respiratory manifestations after
Non-Steroidal Anti-Inflammatory Drugs (NSAIDs) at 15%.
Among them, 5% of these events were related to NSAIDs,
certainly due to immediate hypersensitivity (ISH) [5]. As a
result of this allergological survey on this population and in
order to identify the cause of these respiratory
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manifestations in the remaining 10%, a series of studies was
initiated in order to identify the different allergens to which
this population could be sensitized. [6, 7]. Thus, in our
context of the existence of little data on the actual
prevalence of allergic diseases and where fungi are
ubiquitous, our objective was to determine the
epidemiological characteristics of Aspergillus sensitization
in these atopic sickle cell patients who present unrelated
respiratory disorders when taking NSAIDs.

2. Methodology
This prospective study with descriptive and analytical aims
was carried out at the Hospital and University Center (CHU)
of Cocody (Abidjan). It lasted 9 months (September 2017 to
May 2018).
Our population was selected from among sickle cell
patients followed at Cocody University Hospital. 117 atopic
sickle cell disease patients were included, with no known
history of allergy to aeroallergens, any food allergy, exposure
to occupational allergens [8], and who were questioned in
search of a ground atopic and clinical examination, then
underwent skin testing.
After explaining the principle of the study to the patient or
the legal representative, and obtaining their informed consent,
our patients were subjected to a questionnaire during the
consultations preceding the prick-tests (PT). They concerned:
1. The reasons for consultation (asthma, rhinitis,
conjunctivitis, digestive signs) with a search for
triggering circumstances and ecological factors.
2. The family history of allergic diseases in each patient
(ascendants, siblings, descendants): asthma, eczema,
conjunctivitis, rhinitis, urticaria, drugs, food.
3. Personal history of atopy: infectious diseases, infant
eczema, intolerance to cow's milk, urticaria,
angioedema, drug allergy, food allergy, childhood
asthma…
4. Personal and / or family history of allergy to possible
allergens.
5. The patient's ecological environment.
Clinical and paraclinical explorations (mainly spirometry
and chest x-ray) were carried out allowing our patients to be
grouped together after 2 clinical pictures: asthma and rhinitis.
The severity of asthma was assessed according to the
criteria of the American Thoracic Society (ATS).
The severity of rhinitis was assessed according to the
WHO 1999 classification.
The performance of the prick-tests was subject to the
following criteria:
1. The absence of any systemic corticosteroid therapy, of
any anti-histamine treatment 3 to 10 days before the
examination,
2. The absence of beta-blockers, immunosuppressive
treatments (tacrolimus, methotrexate, ciclosporin,
azathioprine, etc.), eczema flare-up, unstable or severe
asthma, an ongoing pregnancy,
At the test site, topical antifungals and topical

corticosteroids as well as new topical immunomodulators are
discontinued at least one week before testing.
Otherwise, the tests had to be postponed for a substantial
period. Patients with dermographism, skin infections,
autoimmune diseases, as well as patients whose informed
consent was not obtained, were excluded from the study.
As control reactions, we used histamine hydrochloride at
10 mg / ml for the positive control and phenolic glycerol
saline for the negative control. The positive control testifies
to the skin reactivity of patients and checks for drug
interference, especially antihistamines. The negative control
excludes dermographism.
The allergen tested was Aspergillus mix (containing
Aspergillus fumigatus, nidulans and niger) which is a
commercial extract of STALLERGENE® (Ref. Lot 9710322
N° 7403012). It was systematically performed in the 117
patients participating in this study in strict accordance with
the manufacturer's recommendations.
In fact, a drop of the extract was placed on the anterior
aspect of the forearm, on healthy skin, free from any skin
lesions. A small injection, using a disposable Stallerpoint®
type lancet, allowed the allergen to penetrate the superficial
dermis, preventing any bloodshed.
Were considered positive, all reactions which resulted in
elements of the Lewis triad associated with a papule with a
diameter of 50% of the diameter of the papule of the positive
control or greater than or equal to 3 mm relative to the
negative control (reactive). The reading times were set at 20
minutes after the injections performed on the anterior aspect
of the forearm.
We calculated the frequencies of allergen sensitization to
Aspergillus mix in patients (thanks to the comparison of the
percentages) with a significance level p = 0.05.

3. Results
3.1. Epidemiological Characteristics of the Studied
Population
Distribution by age

Figure 1. Distribution of patients according to age groups.

The average age of our population was 20.87 ± 12.8 years
with a predominance of the age group over 15 years.
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3.2. Distribution by Sex
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3.5. Distribution of Positive Prick-tests by Sex

Figure 2. Distribution of the population by sex.

Our study population was predominantly female with a sex
ratio of 0.56.
3.3. Global Distribution of the State of Sensitization to
Aspergillus Mix

Figure 5. Distribution of positive prick-tests according to gender.

OR = 0,88 p = 0,59
66.7% of sensitizations to Aspergillus mix were female.
The differences observed were not significant (p> 0.05)
3.6. Relationship Between the State of Sensitization and
Clinical Expression
3.6.1. Distribution According to the Occurrence of Asthma
in Sensitized Patients (Asthma vs Prick-Test
Relationship)
Table 1. Distribution of patients according to the severity of asthma.
Asthma (N = 21)

Figure 3. Distribution of patients according to the prick test result 7.7% of
our patients were positive for Aspergillus mix.

3.4. Aspergillus Mix Sensitization State According to Age
and Sex

Moderate to severe (n = 12)
lightweight (n = 9)

Prick test for Aspergillus sensibilization
Positive (n = 3)
Négative (n = 18)
3 (25%)
9 (75%)
0
9 (100%)

p
0,02
0,86

21 of our patients presented with asthma. 3 patients
sensitized to Aspergillus mix presented with moderate to
severe asthma

Distribution of positive prick tests by age group
3.6.2. Distribution According to the Occurrence of Allergic
Rhinitis in Sensitized Patients (Asthma vs Prick-test
Relationship)
Table 2. Distribution of patients according to the severity of the allergic
rhinitis.
Rhinite allergique
(N = 87)
Moderate to severe (n = 60)
lightweight (n = 27)

Prick test for Aspergillus sensibilization
p
Positive (n = 9)
Négative (n = 78)
6 (10%)
54 (90%)
0,11
3 (11,1%)
24 (88,9%)
0,14

87 patients had allergic rhinitis. 6 patients sensitized to
Aspergillus mix presented with moderate to severe rhinitis.

4. Discussion
Figure 4. Distribution of positive prick tests according to age groups.

Odds Ratio = 1,43 (0,3392 - 6,0161) IC 95%. Fisher exact:
p = 0,45
Among the 9 patients sensitized to Aspergillus mix 6 were
older than 15 years compared to 3 for the age group ≤ 15
years with non-significant differences (p> 0.05)

This present study aims to screen for sensitization to
Aspergillus mix including Aspergillus fumigatus, nidulans
and niger A. For reasons of feasibility, it was modestly
limited to performing skin tests on a target population of 117
patients with atopic sickle cell disease. However, our
observations lack research into possible co-sensitizations,
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specific IgE vis-à-vis molecular allergens and recombinant
allergens, in particular for A. fumigatus. However, although
exhibiting great variability [4], commercial skin test extracts
are sensitive tools for diagnosis and essential for the
detection of sensitization to molds [9].
Sickle cell disease is a genetic pathology of the red blood
cell, which causes systemic functional and tissue damage. It
results from a structural and functional Hb defect called HbS
[10].
Analysis of the distribution of this population by age
showed a predominance of adults. Several reasons could
explain the low participation of children in our study. We
mainly have children's fear of the prick-test technique and
invalidation of tests following voluntary discontinuation of
the test by children. However, in a study of sensitization to
airborne allergens in sickle cell patients in Abidjan, Dasse
and al reported prevalences that increased overall with age
[11].
Sickle cell disease is a hemoglobin disease that usually
starts in childhood. The results of a study carried out on a
sickle cell population showed a different distribution from
ours with predominance in the youngest [12]. In our series,
the majority of patients with sensitization to Aspergillus mix
were over 15 years of age, predominantly female. This
female predominance is also found by Yamendjé in the same
population of sickle cell patients with other allergens. Neither
gender nor age seemed to influence the state of sensitization
in our study (p> 0.05) [7].
As sickle cell disease is not an autosomal disease linked to
sex, our results could be due to the method of selection of our
patients during the various consultations, the size of our
sample and the high percentage of men in our study.
Elsewhere in Malaysia, Wan Ishlah et al. observed in
patients, suffering from allergic rhinitis, sensitization to
molds, including Aspergillus flavus (21.2%), Aspergillus
niger (15.3%), Aspergillus fumigatus (11.8%), which was not
influenced by sex and age [3]
The diagnosis of mold allergy is complicated due to the
heterogeneity of the test materials and the decrease in the
number of commercial prick test extract solutions that are
currently available [9].
In our survey 7.7% of patients had sensitization to
Aspergillus mix. Our results are relatively similar to those of
several authors. To My et al. reported 6.5% sensitization to
Aspergillus in pneumallergen skin test results in asthma
patients in Viet Nam [13]. Dézfoulian et al. revealed 5.9%
sensitization to Aspergillus mix in 68 patients in a
comparative study [14]. However, other authors have
obtained different levels of awareness from ours. In a series
on mold allergy in Tunisia, Abouda et al. communicated 14.9%
awareness of Aspergillus [15]. Kongpanichkul et al. reported
2% sensitization to Aspergillus mix in 100 Thai children with
asthma [16]. These different results do not differ too much
from the prevalence obtained in circumstances of
occupational exposure indicating the ubiquitous nature of the
Aspergillus fungus: 6% and 9% sensitization to aspergillus
mix respectively in Morocco [8] and Poland [17].

Sensitization to fungi is reported to correlate with asthma
[18]. Our results support the data in the literature by
establishing a relationship between the severity of asthma
and sensitization to Aspergillus mix (p <0.05). Indeed,
Tanaka et al. reported in patients sensitized to Aspergillus, a
risk factor for severity of asthma, and this sensitization was
linked to an increased risk of poor asthma control [19]. In
Morocco, in a study that investigated the correlations
between asthma control and skin sensitization to molds,
Bopaka et al. documented 39% skin sensitization to A.
fumigatus in 44 asthmatic patients with associated rhinitis
[20]. Sensitization to molds, including Aspergillus, correlated
with the severity of asthma was similarly described by Hayes
and al [21].
Exposure and sensitization to fungal allergens may
promote the development and aggravation of allergic rhinitis
[22]. However, we noted that there was no significant
relationship between the severity of allergic rhinitis and
sensitization to Aspergillus mix. This could be due to the
restricted nature of our allergenic extract. Likewise, in
Turkey, Ozturk et al. found a significant difference in the
severity of allergic rhinitis in elderly people exposed to
aeroallergens, including 8% sensitization to Aspergillus
fumigatus [23].

5. Conclusion
These results remain specific to the sickle cell population.
However, they merit further investigation with other
population samples to better appreciate the locoregional
prevalence of Aspergillus sensitization. In addition, a
representative sample of other clinical profiles, involving
multi-center centers in Côte d'Ivoire and the sub-region will
allow for a better discussion of the relevance of Aspergillus
awareness raising. Since sickle cell disease is subject to many
complications, careful monitoring of these subjects is very
important.
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