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Background: It is believed that allergic diseases are increasing in
Africa. However, the health sector in Africa has yet to catch up with
this paradigm shift. We looked at the number of patients referred to
us for allergy testing and investigated allergen sensitization.
Methods: A retrospective analysis was done on 97 serum
allergen—specific IgE results collected from patients suspected of
having allergies in Libreville from 2018 to 2021. Specific IgE
responses to 180 allergens were investigated. The general
sensitization patterns were analyzed. Also analyzed were
sensitization patterns for adults and children. The difference in
the IgE-binding allergen positivity rate between groups was
calculated by using the chi-square (x2) test.

Results: The allergens most commonly causing sensitization
were from mites (65%), barley (48 %), peach (48%), dog and/or
cat dander (44 %), house dust (44%), peanut (39%), tomato
(39%), cockroach (37%), crab (36 %), garlic and/or onion
(34%), rye (34%), egg white (32%), shrimp (32%), kiwi (32%),
soya bean (32%), citrus mix (29%), cheese (27 %), milk (27 %),
walnut (27 %), ox-eye daisy (24%) and orchard grass (24%).
Moreover, 60% of patients (36 of 60) were polysensitized to
inhalant allergens, 53% (31 of 58) were polysensitized to food
allergens, and 29% (14 of 48) were polysensitized to inhalant
and food allergens; 65% of patients (53 of 81) were sensitized to
allergens originating from mites, fungi (including Candida
albicans, Alternaria alternata, Aspergillus fumigatus,
Cladosporium herbarum, and Pennicillium notatum), or bacteria
(staphylococcal enterotoxin B).
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Conclusions: The sensitization pattern of allergens in our setting
is rich and varied, with a high prevalence of polysensitization. (J
Allergy Clin Immunol Global 2023;2:23-9.)
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Allergy was described in 1906 by von Pirquet as an exagger-
ated and harmful reaction of the body to a substance called an
allergen.'™ Allergy incidence has been constantly increasing in
the world.” Indeed, the global prevalence of allergies is about
22%.* There has also been a marked increase in allergies in devel-
oping countries, particularly among children and young adults.”
As a result of the longtime focus on endemic infections (malaria,
tuberculosis, HIV), allergies in Sub-Saharan Africa may be
underdiagnosed.” Studies have shown that the prevalence of al-
lergy symptoms (asthma, rhinitis, eczema, etc) in selected Afri-
can regions ranges from 3% to 27%.%’ In Africa, the increase
in allergic diseases had already been highlighted 20 years ago.”
The causes of allergies are multifactorial. However, some studies
in African environments have identified factors that mainly favor
the growing emergence of allergies in African environments.
Thus, mites associated with allergies have been best character-
ized.”!! However, the factors linked to the increase in allergies
do not revolve solely around house dust mites. Indeed, the inci-
dence of food allergies in Africa is also rising.'”'? In Cape
Town, South Africa, the prevalence of food allergies was 2.5%,
with an urban sensitization rate of 11.4%.'* It was also found
that the rates of asthma, eczema, and rhinitis in unselected urban
South African toddlers were 9.0%, 25.6%, and 25.3%,
respectively.'”

In Central Africa and particularly in Gabon, the prevalence of
allergies and their causes are little known. Phase 3 of the
International Study of Asthma and Allergy in Childhood
(ISAAC) study made it possible, using questionnaires, to assess
the prevalence of allergies in urban areas. However, this
evaluation remains inconclusive because the symptoms described
by the volunteers did not give rise to a serologic search for the
allergens involved.’

This work aims to investigate and provide a glimpse into allergen
sensitization patterns or types of allergies that are predominant in
our adults and children from an urban Gabonese setting,

METHODS
From September 2018 to March 2021, we received 97 patients suspected of
having allergic diseases in the setting. All patients were tested for specific IgE
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TABLE I. Rates and levels of inhalant allergens sensitization in patients (all)

Allergen-specific IgE level (1U/mL)
Class
Level

Mites (n = 35 [65%]) Dermatophagoides pteronyssinus (n = 33), no. (%)
Dermatophagoides farinae (n = 31), no. (%)
Typrophgus putrescentiae (n = 22), no. (%)
Dog and cat danders (n = 30 [54%]), no. (%)

Dust mite (n = 24 [44%]), no. (%)

Cockroach (n = 20 [37%]), no. (%)

Ox-eye daisy (n = 13 (24%]), no. (%)

Orchard grass (n = 13 [24%]), no. (%)

Latex rubber (n = 8 [15%]), no. (%)

Penicillium notatum (n = 8 [15%]), no. (%)

Alternaria alternata (n = 8 [15%]), no. (%)

Aspergillus fumigatus (n =7 [13%]), no. (%)

Cotton wood (n = 7 [13%]), no. (%)

Cladosporium herbarum (n = 6 [11%]), no. (%)

Acacia (n = 5 [9%]), no. (%)

Willow (n = 5 [9%]), no. (%)

Bermuda grass (n = 5 [9%]), no. (%)

Oak (n = 5 [9%]), no. (%)

Meadow timothy (n = 4 [7%]), no. (%)

White pine (n = 4 [7%]), no. (%)

Mixed alpage B (n = 4 [7%]), no. (%)

Sycamore maple leaf (n = 4 [(7%]), no. (%)

Common reed (n = 4 [7%]), no. (%)

Acarus siro (n = 3 [5.5%]), no. (%)

Common ragweed (n = 3 [5.5%]), no. (%)

Russian thistle (n = 3 [5.5%]), no. (%)

“Dandelion (n = 2 [4%]), no. (%)

Japanese hops (n = 1 [2%]), no. (%)

Armoise (n = 1 [2%]), no. (%)

0.35-0.69  0.70-3.49 3.5-17.49 17.5-49.99  50-99.99 >100
1 2 3 4 5 6
Weak Moderate Moderately  Strong Very Extremely
strong strong strong
3 (9%) 4 (12%) 10 (30%) 6 (18%) 1 3%) 9 (27%)
3 (10%) 5 (16%) 8 (26%) 4 (13%) 4 (13%) 8 (26%)
4 (18%) 3 (14%) 4 (18%) 3 (14%) 1 (4%) 7 (31%)
4 (13%) 22 (73%) 4 (13%)
1 (4%) 5 (21%) 6 (25%) 4 (17%) 2 (8%) 6 (25%)
5 (25%) 6 (30%) 6 (30%) 1 (5%) 2 (10%)
7 (54%) 4 31%) 1 (8%) 1 (8%)
3 (23%) 8 (61%) 2 (15%)
4 (50%) 2 (25%) 2 (25%)
3(375%) 5 (62.5%)
4 (50%) 2 (25%) 2 (25%)
2 (29%) 5 (71%)
4 (57%) 3 (43%)
1 (17%) 3 (50%) 1 (17%) 1 (17%)
5 (100%)
2 (40%) 2(40%) 1 (20%)
1 (20%) 4 (80%)
4 (80%) 1 (20%)
2(50%) 2 (50%)
2 (50%) 2 (50%)
2 (50%) 2 (50%)
2 (50%) 2 (50%)
3 (75%) 1 (25%)
1 (33%) 1 33%) 1 (33%)
1 (33%) 2 (67%)
1 (33%) 1 (33%) 1 (33%)
2 (100%)
1 (100%)
1 (100%)

antibodies against 180 individual allergens by using Portia Allergy Q tests
(Proteometech, Seoul, South Korea). Briefly, the test strip, including the
membrane, was completely soaked with 300 pL of diluted wash buffer, after
which the wash buffer was discarded. Next, 250 nL of sample diluent was
added, followed by 50 p.L of patient serum. All were incubated for 45 minutes
on an agitator. Next, the sampled solution was removed, and the membrane
was washed twice with 300 pL of washing buffer (on an agitator for 5
minutes). After removal of the washing buffer, 250 pL of antibody solution
was added and incubated for 30 minutes at room temperature. The membrane
was then washed as previously described, and 250 pL of the enzyme was
added and incubated for 30 minutes. Next, the wash steps were repeated, 250
WL of substrate solution was added, and each test strip was incubated for 20
minutes in the dark. Following incubation, the membrane was rinsed with 250
L of water, dried, and then read on the Q-smart/Q-scan.

Interpretation of data

Patients who tested positive for “IgE-binding allergens” were considered
sensitized. On the basis of the IgE-binding allergen titer, we defined the
likelihood of having a "genuine allergy" rather than being just sensitized.
The manufacturer’s interpretations were as follows: (1) weak or class 1
(IgE-binding allergen titer between 0.32 and 0.69 IU/mL), (2) moderate or
class 2 (IgE-binding allergen titer between 0.7 and 3.49 IU/mL), (3) moderately
strong or class 3 (IgE-binding allergen titer between 3.5 and 17.49 IU/mL),
(4) strong or class 4 (IgE-binding allergen titer between 17.5 and
49.9 TU/mL), (5) very strong or class 5 (IgE-binding allergen titer between
50 and 99.9 IU/mL), and (6) extremely strong or class 6 (IgE-binding allergen
titer higher than 100 IU/mL).

On the basis of the test manufacturer’s interpretation and in the absence of a
standardized titer threshold, we defined highly sensitized patients as those

having an allergy with a moderate to extremely strong level of IgE-binding
allergens.

Statistics

The sensitization rate was presented as a percentage or frequency. The
intergroup difference was calculated by using the chi-square (x°) test and
Prism, version 6.0 (GraphPad Software, San Diego, Calif). The statistical sig-
nificance was defined as a P value less than .05.

Ethics

The research was done following Gabonese ethical guidelines and
regulations, and the study was approved by the Mother and Child University
Hospital Scientific and Ethical Board.

Availability of data and materials
Data can be accessed and made available by contacting the corresponding
author by e-mail (joel.djoba@gmail.com).

RESULTS

A total of 97 patients (54% females and 46% males) were
enrolled in this study. Among them, 43 (44%) were adults
(aged >18 years) and 54 (56%) were children (aged <18 years).
Both the mean age and median age of the children were 6 years.
The adults’ mean age was 39 years, with a median age of 37 years.
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FIG 1. Inhalant allergen sensitization in children and adults. The graphs are from the contingency table
analysis. The x? test statistical significance was defined as P<.05. Only orchard grass allergen sensitization
was significantly higher in adults than in children (odds ratio = 6; x> = 6.4; P=.01).

In all, 35 patients (36.1%) were tested with the food, respira-
tory, and atopic allergies panels; 13 (13.4%) were tested with the
food and respiratory allergies panels; 10 (10.3%) were tested with
the food and atopic allergies panels; and 5 (5.1%) were tested with
the respiratory and atopic allergies panels.

A total of 16 patients (16.5%) were tested with the food
allergies panel only, 12 (12.4%) were tested with the respiratory

allergies panel only, and 6 (6.2%) were tested with the atopic
allergies panel only. Therefore, if we look at testing based on
allergy types, 74 patients (76.3%) were tested for food sensitiza-
tion, 65 (67%) were tested for anti-inhalant allergen IgE, and 56
(58%) were tested for other atopic allergies.

Of the 97 patients enrolled in the study, 81 (83.5%) were
sensitized (positive for IgE-binding allergens).
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TABLE Il. Rates and levels of food allergens sensitization in patients (all)

Allergen-specific IgE level (1U/mL) 0.35-0.69 0.7-3.49
Class 1 2

Level, no. (%) Weak Moderate
Barley (n = 21 [48%]), no. (%) 6 (28%) 10 (48%)
Peach (n = 21 [48%]), no. (%) 5 (24%) 12 (57%)
Peanut (n = 17 (39%]), no. (%) 16 (94%)
Tomato (n = 17 (39%]), no. (%) 5 (29%) 5 (29%)
Crab (n = 16 [36%]), no. (%) 2 (12.5%) 11 (69%)
Garlic-onion (n = 15 [34%]), no. (%) 1(7%) 8 (53%)
Rye (n = 15 [34%]), no. (%) 5 (33%) 3 (20%)
Egg white (n = 14 [32%]), no. (%) 14 (100%)
Shrimp (n = 14 [32%]), no. (%) 1 (7%) 9 (54%)
Kiwi (n = 14 [32%]), no. (%) 3 (21%) 7 (50%)
Soya bean (n = 14 [32%]) 1 (7%) 12 (86%)
Citrus mix (n =13 [29%]), no. (%) 7 (54%)
Cheese (n =12 [27%]), no. (%) 12 (100%)
Milk (n =12 [27%]), no. (%) 2 (17%) 9 (75%)
Walnut (n = 11[27%]), no. (%) 3 (27%) 7 (58%)
Rice (n = 10 [23%]), no. (%) 2 (20%) 5 (50%)
Beef (n = 9 [20%]), no. (%) 9 (100%)
Wheat (n = 9 [20%]), no. (%) 1 (11%) 7 (78%)
Chestnut (n = 8 [18%]), no. (%) 1 (12.5%) 6 (75%)
Chicken (n = 7 [16%]), no. (%) 2 (29%) 71%
Apple (n = 6 [14%]), no. (%) 1 (17%) 4 (67%)
Clam (n = 5 [11%]), no. (%) 1 (20%) 3 (60%)
Pork (n = 5 [11%]), no. (%) 1 (20%) 4 (80%)
Tuna (n = 5 (11%]), no. (%) 1 (20%) 4 (80%)
Buckwheat (n = 5 [11%]), no. (%) 1 (20%) 3 (60%)
Almond (n = 4 [9%]), no. (%) 4 (100%)
Mackerel (n = 4 [9%]), no. (%) 4 (100%)
Salmon (n = 4 [9%]), no. (%) 1 (25%) 2 (50%)
Potato (n = 4 [9%]), no. (%) 1 (25%) 1 (25%)
Cod (n = 3 [7%]), no. (%) 3 (100%)

3.5-17.49 17.5-49.99 50-99.99 >100
3 4 5 6
Moderately strong Strong Very strong Extremely strong

4 (19%) 1 (5%)
3 (14%) 1 (5%)
1 (6%)
6 (35%) 1 (6%)

1 (6%) 1 (6%) 2 (12.5%)
5 (33%) 1 (7%)
5 (33%) 1 (7%) 1 (7%)
1 (7%) 1 (7%) 2 (14%)
4 (29%)
1 (7%)
5 (38%) 1 (8%)
1 (8%)

1 (9%)
2 (20%) 1(10%)
1 (11%)

1 (12.5%)

1 (17%)

1 (20%)
1 (20%)

1 (25%)
2 (50%)

Inhalant allergens

Sensitization. Of the patients tested for inhalant allergies,
83% (54 of 65) were sensitized. IgE sensitization to
the following allergen sources was most common: mites
(65%), dog or cat dander (54%), mite dust (44%), cockroach
(37%), ox-eye daisy (24%), and orchard grass (24%)
(Table I).

In children as in adults, the allergens eliciting the highest rates
of sensitization were still those from mites (59% in children vs
72% in adults), dog or cat dander (59% in children vs 52% in
adults), dust mites (55% in children vs 32% in adults), cockroach
(27% in children vs 48% in adults), ox-eye daisy (31% in children
vs 16% in adults) and orchard grass (10% in children vs 40% in
adults [Fig 1]). The rate of sensitization to mite allergens (odds
ratio = 2.6; X2 =2.9; P =.08) was higher in adults than in chil-
dren and did not reach statistical significance. Sensitization to or-
chard grass allergen sensitization was significantly higher in
adults than in children (odds ratio = 6; X2 =64; P= .01).
Also, rates of sensitization to dust mite allergens (odds ratio =
2.6; x>=2.9; P= .08) and ox-eye daisy allergen (odds 2.4;
x> =1.7;P = 2) were higher in children than in adults, although
statistical significance was not reached (Fig 1).

High-level sensitization. IgE-binding allergen titer anal-
ysis showed that 65% of patients tested for inhalant allergies (39
of 60) were highly sensitized (ie, they were likely to have a
genuine allergy). Of the 54 patients sensitized to inhalant
allergens, 15 (28%) showed a weak sensitization.

Food allergens

Sensitization. Among the 74 patients tested for food
allergies, 44 (59%) were sensitized (Table II). Regarding food al-
lergens, patients were mostly sensitized to allergens from barley
(48%), peach (48%), peanut (39%), tomato (39%), crab (36%),
garlic and/or onion (34%), rye (34%), egg white (32%), shrimp
(32%), kiwi (32%), soya bean (32%), citrus mix (29%), cheese
(27%), milk (27%), and walnut (27%).

A comparison of children and adults did not reveal any
significant differences in their rates of food allergen
sensitization (Fig 2). Nevertheless, sensitizations to allergens
from egg white (odds ratio = 2.2; X2 = 1.4; P =.2) and cheese
(odds ratio = 2.4; x2 = 1.6; P =.2) were higher in children than
in adults.

High-level sensitization. Regarding food allergies, IgE-
binding allergen titer analysis showed that 51% of the patients
tested for food allergies (38 of 74) were highly sensitized (likely
to have a genuine allergy). Of the 44 patients sensitized to food
allergens, 6 (14%) showed weak sensitization.

Polysensitization

Polysensitization was defined as sensitization to 2 or more
allergens.'® We determined that 60% of patients (36 of 60) were
polysensitized to inhalant allergens, 53% (31 of 58) were polysen-
sitized to food allergens, and 29% (14 of 48) were polysensitized
to inhalants and food allergens.
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FIG 2. Food allergen sensitization in children and adults. The graphs are from the contingency table
analysis. The x? test statistical significance was defined as P <.05. No significant differences were observed

in the rate of food allergen sensitization.

Role of parasites (mites), fungi, and bacteria in the
burden of allergies

The testing also showed that 65% of patients (53 of 81) were
sensitized to allergens originating from parasites (mites [Derma-
tophagoides pteronyssinus, Dermatophagoides farinae, and Tyro-
phagus putrescentiae]), and fungi (Candida albicans, Alternaria
alternata, Aspergillus fumigatus, Cladosporium herbarum, and

Pennicillium notatum), and bacteria (Staphylococcal enterotoxin
B).

DISCUSSION

In 2.5 years, only about 100 patients were referred to our
laboratory (the only laboratory in the country providing di-
agnostics for specific IgE antibodies against individual allergens)

for allergy testing or investigation. This indicates that referral for
allergy testing is very low in Libreville, Gabon, which is probably
due to the lack of information on test availability and the limited
access to testing. As a result, allergies are most certainly
undiagnosed in our setting.

With 83% of patients being sensitized by inhalant allergens and
59% by food allergens, respiratory allergies seem to be the more
prevalent type of allergies. Our data showed that the 5 most
common allergens to which patients were sensitized are mites
(65%), barley (48%), peach (48%), dog and/or cat dander (44%),
and house dust (44%). Similar to what is observed in all parts of
the world, mites and house dust were major sensitizing aller-
gens.g"()’ 1720 The presence of the food allergen (barley and pea-
nut) in the top 3 most common sensitized allergens and the fact
that about one-third of patients were sensitized to peanut, tomato,
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crab, garlic and/or onion, rye, egg white, shrimp, kiwi, and soya
bean shows and confirms that food allergies are a growing prob-
lem in Africa.'*”" A study carried out on children in South Africa
also showed that although sensitization to allergens from mites (or
dust mites) and animal sources predominates, sensitization to
food allergens is not to be neglected.””

A comparison of adults and children revealed that adults
were 6 times (odds ratio = 6) more likely to be sensitized by
orchard grass and 6 times (odds ratio = 2.6) more likely to
be sensitized by mites. Children were more than 2 times
more likely to be sensitized to house dust, ox-eye daisy, egg
white, and cheese. It is essential to relativize these
observations, as the difference in sensitization against orchard
grass was statistically significant and the sample size was
relatively small.

Polysensitization was high in our patients, with 60%, 53%, and
29% of patients being polysensitized to inhalants, food, and both
types of allergens, respectively. Reports have shown that poly-
sensitization could be high in patients with allergy (often
>60%).'%**2° As polysensitization has been shown to exacerbate
the severity of symptoms”**’ and increase the risk for allergic
multimorbidity,”® " identifying polysensitized patients and quan-
tifying the levels of allergen-specific IgE may be clinically rele-
vant in the management of patients.”’

Indeed, an important fact to consider is that many people who
are sensitized may not develop a hypersensibility reaction (and
symptoms) when reexposed to the allergens to which they are
sensitized.” In our setting, IgE-binding allergen titer analysis
showed that 28% and 14% of patients were weakly sensitized to
inhalants and food, respectively. Because sensitization does not
always translate to clinical allergy, interpretation in the context
of clinical history is critical.*>

Interestingly, 65% of patients were sensitized to allergens
originating from parasites (mites), fungi, or bacteria. Therefore, it
would not be a senseless assertion to say that like the pattern of
infectious diseases, the pattern of allergies in Africa is, to a certain
extent, linked to the continent’s entomologic, bacterial, and
fungal ecosystem. African tropical climates may provide favor-
able conditions for parasites (mites), fungi, and bacteria to grow,
which, in turn would increase Africans’ exposure to these
parasites, fungi, and bacteria-associated allergens. Recently, van
Rooyen et al showed that fungi allergens, including allergens
from A alternata, A fumigatus, and C herbarum, were among the
top 10 allergens sensitizing individuals in South Africa.”” Inter-
estingly, the sensitizing allergens’ ranking varied according to ge-
ography.”> Moreover, as pointed out by Pfavayi et al, there is a
wide spectrum of immune-mediated fungal diseases, such as
allergic rhinitis, allergic conjunctivitis, and allergic fungal sinus-
itis, as well as asthma and atopic dermatitis.*”

The underreporting of allergic disorders in Africa has
relegated allergies to the level of low-priority diseases. To
really grasp the extent of the allergic disease burden in
Africa, it would probably be wise to estimate that burden and
characterize allergies in African settings both etiologically
and phenotypically.

The relatively small number of patients, which might put our
findings into perspective, also reveals limited access to allergy
laboratory diagnostics in our country. We must increase the
capability to diagnose allergy in a setting such as ours not only to
provide better care to patients with allergy but also to assess the
true extent of allergies in low-income countries.

J ALLERGY CLIN IMMUNOL GLOBAL
FEBRUARY 2023

Conclusion

In conclusion, if sensitizations to inhalant allergens
(including mites, dog and/or cat dander, and dust mites) are
more prevalent among patients with allergy in Libreville,
sensitizations to food allergens (including peach, peanut,
tomato, crab, garlic and/or onion, rye, egg white, shrimp, and
so forth) appear to not be negligible. Moreover, polysensiti-
zation must be taken into account when caring for patients
with allergies.

We thank all the patients for consenting to participate.

REFERENCES
1. Rapaport HG. Clemens von Pirquet and allergy. Ann Allergy 1973;31:467-75.

2. Bendiner E. Baron von Pirquet: the aristocrat who discovered and defined allergy.
Hosp Pract (Off Ed) 1981;16:137,41,44 passim.

. Galli SJ, Tsai M, Piliponsky AM. The development of allergic inflammation. Na-
ture 2008;454:445-54.

4. Pawankar R, Baena-Cagnani CE, Bousquet J, Canonica GW, Cruz AA, Kaliner
MA, et al. State of world allergy report 2008: allergy and chronic respiratory dis-
eases. World Allergy Organ J 2008;1(suppl 6):S4-17.

5. Hossny E, Ebisawa M, El-Gamal Y, Arasi S, Dahdah L, El-Owaidy R, et al. Chal-
lenges of managing food allergy in the developing world. World Allergy Organ J
2019;12:100089.

6. Arrais M, Lulua O, Quifica F, Rosado-Pinto J, Gama JMR, Taborda-Barata L.
Prevalence of asthma and allergies in 13-14-year-old adolescents from Luanda,
Angola. Int J Tuberc Lung Dis 2017;21:705-12.

7. Ait-Khaled N, Odhiambo J, Pearce N, Adjoh KS, Maesano IA, Benhabyles B, et al.
Prevalence of symptoms of asthma, rhinitis and eczema in 13- to 14-year-old chil-
dren in Africa: the International Study of Asthma and Allergies in Childhood Phase
III. Allergy 2007;62:247-58.

. Zar HJ, Ehrlich RI, Workman L, Weinberg EG. The changing prevalence of
asthma, allergic rhinitis and atopic eczema in African adolescents from 1995 to
2002. Pediatr Allergy Immunol 2007;18:560-5.

9. El Fekih L, Mjid M, Souissi Z, Ben Hmida A, El Gueddari Y, Douagui H, et al.

Etude de la sensibilisation aux 3 acariens (Dermatophagoides pteronyssinus,
Dermatophagoides farinae, Blomia tropicalis) au Maghreb et en Afrique subsahari-

%)

[}

enne dans une population de patients consultant pour une rhinite et/ou un asthme.
Revue Francaise d’Allergologie 2014;54:107-12.

10. Ngom Abdou KS, Koffi N, Blessey M, Aka-Danguy E, Meless T. Allergies respi-
ratoires de ’enfant et de I’adulte en milieu africain. Approche épidémiologique par
une enquéte de prick-test. Revue Frangaise d’Allergologie et d’Immunologie Clin-
ique 1999;39:539-45.

11. Agodokpessi G, Sagbo G, Bigot C, Hountohotegbe T, Dossou-Yovo S, Djogbessi
D, et al. [Mite sensitization in children followed for respiratory allergy in a tropical
African environment in Cotonou, Benin]. Revue des maladies respiratoires 2019;
36:135-41.

12. Kung SJ, Steenhoff AP, Gray C. Food allergy in Africa: myth or reality? Clin Rev
Allergy Immunol 2014:46:241-9.

13. Gray CL. Food Allergy in South Africa. Curr Allergy Asthma Rep 2017;17:35.

14. Botha M, Basera W, Facey-Thomas HE, Gaunt B, Gray CL, Ramjith J, et al. Rural
and urban food allergy prevalence from the South African Food Allergy (SAFFA)
study. J Allergy Clin Immunol 2019;143:662-8.e2.

15. Botha M, Basera W, Facey-Thomas HE, Gaunt B, Genuneit J, Gray CL, et al.
Nutrition and allergic diseases in urban and rural communities from the South Af-
rican Food Allergy cohort. Pediatr Allergy Immunol 2019;30:511-21.

16. Migueres M, Davilal, Frati F, Azpeitia A, Jeanpetit Y, Lhéritier-Barrand M, et al. Types
of sensitization to aeroallergens: definitions, prevalences and impact on the diagnosis
and treatment of allergic respiratory disease. Clin Transl Allergy 2014:4:16.

17. Stevens W, Addo-Yobo E, Roper J, Woodcock A, James H, Platts-Mills T, et al.
Differences in both prevalence and titre of specific immunoglobulin E among chil-
dren with asthma in affluent and poor communities within a large town in Ghana.
Clin Exp Allergy 2011:41:1587-94.

18. Pefura-Yone EW, Kengne AP, Kuaban C. Sensitisation to mites in a group of pa-
tients with asthma in Yaounde, Cameroon: a cross-sectional study. BMJ Open
2014;4:¢004062.

19. Luo W, Hu H, Tang W, Zou X, Huang H, Huang Z, et al. Allergen sensitization
pattern of allergic adults and children in southern China: a survey based on real
life data. Allergy Asthma Clin Immunol 2019;15:42.


http://refhub.elsevier.com/S2772-8293(22)00097-2/sref1
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref2
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref2
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref3
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref3
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref4
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref4
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref4
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref6
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref6
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref6
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref7
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref7
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref7
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref8
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref8
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref8
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref8
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref9
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref9
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref9
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref10
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref11
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref12
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref12
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref12
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref12
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref13
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref13
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref14
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref15
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref15
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref15
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref16
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref16
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref16
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref17
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref17
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref17
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref17
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref17
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref18
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref18
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref18
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref18
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref19
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref19
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref19
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref20
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref20
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref20

J ALLERGY CLIN IMMUNOL GLOBAL
VOLUME 2, NUMBER 1

20.

21.

22.

23.

24.

25.

26.

Panzner P, Vachova M, Vlas T, Vitovcova P, Brodska P, Maly M. Cross-sectional
study on sensitization to mite and cockroach allergen components in allergy pa-
tients in the Central European region. Clin Transl Allergy 2018;8:19.

Séanchez J, Sanchez A. Epidemiologic studies about food allergy and food sensiti-
zation in tropical countries. Results and limitations. Allergologia et Immunopatho-
logia 2019;47:401-8.

Mittermann I, Dzoro S, Gattinger P, Botha M, Basera W, Facey-Thomas HE, et al.
Molecular IgE sensitization profiles of urban and rural children in South Africa.
Pediatr Allergy Immunol 2021;32:234-41.

Burte E, Bousquet J, Siroux V, Just J, Jacquemin B, Nadif R. The sensitization
pattern differs according to rhinitis and asthma multimorbidity in adults: the
EGEA study. Clin Exp Allergy 2017;47:520-9.

Moscato G, Perfetti L, Cantone R, La Rosa L, Cosentino C, Berardi L, et al. Impor-
tance of polysensitization in allergic rhinitis and asthma. J Allergy Clin Immunol
2006;117:S297.

Kim NY, Kim GR, Kim JH, Baek JH, Yoon JW, Jee HM, et al. Food allergen sensi-
tization in young children with typical signs and symptoms of immediate-type food
allergies: a comparison between monosensitized and polysensitized children.
Korean J Pediatr 2015;58:330-5.

Baatenburg de Jong A, Dikkeschei LD, Brand PLP. Sensitization patterns to food
and inhalant allergens in childhood: a comparison of non-sensitized, monosensi-
tized, and polysensitized children. Pediatr Allergy Immunol 2011;22:166-71.

217.

28.

29.

30.

31.

32.

33.

MVOUNDZA NDJINDJI ET AL 29

Ciprandi G, Cirillo I. Monosensitization and polysensitization in allergic rhinitis.
Eur J Intern Med 2011;22:e75-9.

Ha EK, Baek JH, Lee SY, Park YM, Kim WK, Sheen YH, et al. Association of
polysensitization, allergic multimorbidity, and allergy severity: a cross-sectional
study of school children. Int Arch Allergy Immunol 2016;171:251-60.

Skoczylas D, Gujski M, Bojar I, Raciborski F. Importance of food allergy and
food intolerance in allergic multimorbidity. Ann Agric Environ Med 2020;27:
413-7.

Raciborski F, Bousget J, Namystowski A, Krzych-Fatta E, Tomaszewska A, Pie-
karska B, et al. Dissociating polysensitization and multimorbidity in children
and adults from a Polish general population cohort. Clin Transl Allergy 2019;9:4.
Passalacqua G, Melioli G, Bonifazi F, Bonini S, Maggi E, Senna G, et al. The addi-
tional values of microarray allergen assay in the management of polysensitized pa-
tients with respiratory allergy. Allergy 2013;68:1029-33.

Cox L, Williams B, Sicherer S, Oppenheimer J, Sher L, Hamilton R, et al. Pearls
and pitfalls of allergy diagnostic testing: report from the American College of Al-
lergy, Asthma and Immunology/American Academy of Allergy, Asthma and
Immunology Specific IgE Test Task Force. Ann Allergy Asthma Immunol 2008;
101:580-92.

Pfavayi LT, Sibanda EN, Mutapi F. The pathogenesis of fungal-related diseases and
allergies in the African population: the state of the evidence and knowledge gaps.
Int Arch Allergy Immunol 2020;181:257-69.


http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref21
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref22
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref22
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref22
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref22
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref22
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref23
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref23
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref23
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref24
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref24
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref24
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref25
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref25
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref25
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref26
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref26
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref26
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref26
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref27
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref27
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref27
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref28
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref28
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref29
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref29
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref29
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref30
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref30
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref30
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref31
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref31
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref31
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref31
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref31
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref32
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref32
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref32
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref33
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref33
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref33
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref33
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref33
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref34
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref34
http://refhub.elsevier.com/S2772-8293(22)00097-2/sref34

	Allergen sensitization and polysensitization pattern of adults and children in an urban Sub-Saharan African setting (Librev ...
	Methods
	Interpretation of data
	Statistics
	Ethics
	Availability of data and materials

	Results
	Inhalant allergens
	Sensitization
	High-level sensitization

	Food allergens
	Sensitization
	High-level sensitization

	Polysensitization
	Role of parasites (mites), fungi, and bacteria in the burden of allergies

	Discussion
	Conclusion

	References


