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Background: The prevalence of hypersensitivity reactions to different allergens varies according to the population studied and is
subject to environmental and lifestyle factors. Early and delayed hypersensitivity are diagnosed with skin prick test and patch test.
Objective: This study aimed to identify the common environmental and chemical allergens sensitizing Yemeni allergic patients.
Subjects and Methods: A retrospective study was conducted using registries of patients who attended Elaj Medical Center in Sana’a
city, Yemen, from January 1% to December 31° 2023. The collected data included sex, age, and the clinical laboratory test results of
the skin prick test and the patch test.

Results: The skin prick test was performed on sixty-five patients compared to twenty-two who were tested with a patch test. Most of
the positive participants were male, aged between 18 and 40 years. The most frequent environmental allergens causing immediate
hypersensitivity were Dermatophagoides farinae and Dermatophagoides pteronyssinus mites (64.6% and 69.2%, respectively),
Aspergillus (47.7%), cat dander and dog dander (43.1% and 35.4%, respectively). Dermatophagoides farinae mites mostly sensitized
females with an odds ratio of 3.43 (95% CI, 1.13-10.42, p=0.05). The most common chemical allergens that caused delayed
hypersensitization were paraphenylenediamine (45.5%), potassium bichromate (45.5%), cobalt sulfate (36.4%), thiuram mix
(27.3%), Vaseline (27.3%), and nickel sulfate (27.3%). Polysensitization was more frequent. The age of patients was directly
proportional to the number of allergens responsible for immediate hypersensitivity (r-0.298, p=0.016).

Conclusion: Yemeni patients exhibited high sensitization to aeroallergens and chemical allergens. Females showed a higher
propensity for polysensitization. The pattern of sensitization to environmental and chemical allergens in Yemen differs somewhat
from neighboring Arab and Asian countries. Further multi-center studies are needed to support and establish a standard country-
specific allergens panel for testing.
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Introduction
Allergic diseases are prevalent among all populations globally, and their rates have increased over time.' The etiology of
these diseases comprises genetic and environmental factors that affect the exacerbated immune response characteristics
of hypersensitivity. Allergic diseases, including allergic rhinitis, allergic asthma, atopic dermatitis, food allergy, and
contact dermatitis, are all triggered by certain environmental and chemical allergens. Clinical features of allergies range
from local mild manifestations to life-threatening condition.” Allergies have a significant impact on the quality of life.
Therefore, the identification of the responsible allergen is central for the treatment and preventive measures of allergies.
Every population needs to identify the most common allergens in their environment.

Immediate hypersensitivity reactions are mediated by IgE antibodies that sensitize mast cells. Allergen crosslinking of
IgE leads to mast cell activation and rapid degranulation of mediators such as histamine, serotonin, and other inflammatory
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mediators. These mediators cause vasodilation, smooth muscle contraction, decreased blood pressure, bronchoconstriction
and, in severe cases, anaphylactic shock.>” Environmental allergens, both indoor and outdoor allergens, cause immediate
hypersensitivity. These include pollen, mold, pets, dust mites, and cockroaches.** The skin prick test is a standard and
recommended test for the diagnosis of immediate type I hypersensitivity reactions even in modern allergy practice. It
investigates and identifies the potential cause of allergy in a given patient from different allergen panels tested.®

Allergic contact dermatitis is a delayed-type hypersensitivity that develops 48—72 hours after contact with an allergen.
Contact with an offending chemical or allergen enables it to penetrate the skin and conjugate with a protein, then activate
CD4+ T-cells. Activated T cells release cytokines, enhancing further immune reactions that lead to the development of
dermatitis. Clinical manifestations present with erythema, swelling, pruritus and vesicle development.” Responsible
allergens differ greatly among populations based on geography, cultural and personal habits.® The most prevalent
allergens that induce contact dermatitis are poison ivy, rubber, nickel, fragrances, and cosmetics’ A patch test has
a high diagnostic efficacy for delayed-type allergy dermatitis and identification of the responsible allergen.'’

The global burden of asthma and atopic dermatitis rose in 2021 to be 260 million (95% UI 227-298) patients and
129 million (95% UI 124-134) respectively. While that of allergic rhinitis was 400 million, contact dermatitis was
253 million (95% UI 204-314)."" "3 Yemen lacks the exact data about allergic diseases; however, it was reported that the
prevalence of asthma and hay fever was 14.4% and 12%, respectively.'*'> In addition, published data on the allergens
responsible for hypersensitivity among Yemeni patients is limited, except for one carried out in Taiz City.'®

Yemen, like all low-income countries, until recently lacked the specialized centers for allergen identification in
hypersensitivity patients. Consequently, immunotherapy treatment with hyposensitization cannot be pursued. Elaj
Medical Center, in the capital Sana’a City, is the first specialized center for hypersensitivity diagnosis and immunother-
apy. Therefore, the objective of the current study was to identify the pattern of allergens implicated in immediate and
delayed hypersensitivity reactions among Yemeni patients. We retrospectively analyzed the registry of patients who had
attended Elaj Medical Center in Sana’a City, Yemen, and were investigated using the skin prick test and the patch test.

Subjects and Methods

The study was conducted as a retrospective study using registries for patients who attended Elaj Medical Center in Sana’a
city, Yemen, from January 1* to December 31% 2023. The data of patients included demographic information such as sex
and age. The laboratory test results of both the skin prick test and the patch test for patients were collected from the registry
of Elaj Medical Center. The protocol of this study and its ethical considerations had been approved by the ethical committee
at the Faculty of Medicine and Health Sciences, Emirates International University, and by the administration of Elaj
Medical Centre in accordance with the ethical standards established in the Declaration of Helsinki 2013.

Analyses were requested by dermatologists based on clinical symptoms. The inclusion criteria included suspicion of
any type of allergies, while the exclusion criteria included the use of drugs like antihistamines, anti-inflammatories,
corticosteroids and immunosuppressants unless stopped one week before.

Skin prick testing is a skin test for immediate IgE-mediated allergy. A set of 30 allergens with positive and negative
controls were used (Inmuotek, Madrid, Spain). Skin prick tests were performed on the inner forearm or the back using

the standard protocol.'”

The selected area was cleaned with soap and water then alcohol, and marked with each allergen
placed 2 cm apart. A drop of allergen solution was placed on mark, and a small prick through the drop was made using
a sterile prick lancet. A new lancet was used for each allergen tested. Excess allergen solution was dabbed off with tissue.
The skin reaction was observed within 20-30 minutes with a wheel and flare. Wheel diameter greater than 3 mm
compared to negative control was recorded as a positive reaction. Histamine was used as a positive control, and saline
was used as a negative control. The allergens used in the skin prick test were: mites (Dermatophagoides farinae,
Dermatophagoides pteronyssinus and storage mites); mold and Yeast (Alternaria, Aspergillus mix, Candida albicans,
penicillium mix, and Cladosporium herbarum); grass pollens (cocksfoot, rye, timothy mix, timothy, and Bermuda
grasses); tree pollens (date palm, mimosa, and rough pigweed); weed pollens (fat hen, mugwort, plantain, sorrel,
chenopodiaceae mix, compositae, pellitory of the wall, Amaranthus spinosus, Xanthium strumarium, salsola kali, and
dandelion); epithelia (cat, horse, and dog); and insects (cockroach Blattella germanica and mesquite).
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Patch testing investigates contact hypersensitivity or delayed-type hypersensitivity using a panel of 20 allergens
recommended as an Indian standard series (Credisol, Creative Diagnostic Medicare Pvt. Ltd., Mumbai, India). The
analyzed allergens were paraphenylenediamine, formaldehyde, epoxy resins, benzocaine, balsam of Peru, parabens
mix, chlorocresol, cobalt sulfate, 2-mercaptobenzothiazole, potassium bichromate, parthenium, black rubber mix,
thiuram mix, wool alcohol (lanolin), Vaseline, colophony, nickel sulfate, neomycin sulfate, nitrofurazone, and
fragrance mix. The tests were performed on the back skin according to the standard procedure using
a hypoallergenic adhesive paper with chambers.'® A small amount of each allergen was carefully squeezed onto
a filter paper and placed in the test chamber, then labeled with correct identification. Readings were taken at 48 and
96 hours after removal of the adhesive paper. The development of erythematous papular or vesicular lesions
indicating a positive reaction and interpreted according to the manufacturer’s instructions: +1 is a weak positive
reaction with non-vesicular erythema, infiltration, and possible papules; +2 is a strong positive reaction with
vesicular erythema, infiltration and papules; and +3 is an extreme positive reaction with intense erythema infiltra-
tion, coalescing vesicles, and a bullous reaction.

Data was entered into a Microsoft Excel version 2021 extraction sheet and analyzed using IBM SPSS version 19
software (IBM). Qualitative variables were presented using frequency and percentage. Association and comparison of
frequencies were analyzed using X° test and Fisher s exact test. The difference for quantitative variables was analyzed
using the nonparametric Mann—Whitney U-test. Results were considered statistically significant if the p value was <.0.05.

Results

The patients analyzed with the skin prick test were sixty-five (74.4%), and those analyzed for the patch test were twenty-
two (25.6%). Most of the positive participants were males aged between 18 and 40 years (Table 1). Analyses were
requested by dermatologists based on clinical symptoms. Both groups were tested separately, i.e., no one was tested for
both analyses.

Table 2 lists the total and gender distribution of the immediately sensitized patients according to individual allergens.
The most frequent environmental allergens causing immediate hypersensitivity were Dermatophagoides farinae and
Dermatophagoides pteronyssinus mites (64.6% and 69.2%, respectively), followed by Aspergillus (47.7%) cat dander
and dog dander (43.1% and 35.4%, respectively). The prevalence of these allergens among both sexes showed close
percentages, but the highly prevalent allergen among females was Dermatophagoides farinae mites (79.3%).

The allergens exhibiting more female predominance with statistically different results compared to males are Candida
albicans, Dermatophagoides farinae mites, and pollens of date palm, mimosa, rough pigweed, sorrel, and Xanthium
strumarium. The calculated odds ratio at 95% confidence intervals for them reveals statistical significance for only
Dermatophagoides farinae (OR=3.43, 95% CI, 1.13-10.42, p=0.05), Sorrel (OR=4.06, 95% CI, 1.30-12.73, p=0.027),
and Xanthium strumarium (OR=4.95, 95% CI, 1.20-20.47, p=0.043) as shown in Table 3.

Table | Demographic Data of Yemeni Patients Attending the Elaj Center Were
Tested with Skin Prick Tests and Patch Tests

Characteristics | Groups Skin Prick Test Patch Test
Frequency | Percent Frequency | Percent
Sex Male 36 55.4 13 59.1
Female 29 44.6 9 40.9
Age 1-17 16 24.6 5 22.7
18-40 29 44.6 15 68.2
41-70 20 30.8 2 9.1
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Table 2 Distribution of Positive Skin Prick Tests Among Participants by Sex and Allergen

Allergen Total Male Female P value
Frequency Percent Frequency Percent Frequency Percent
MITES
Dermatophagoides farinae 42 64.6 19 528 23 79.3 0.026
Dermatophagoides pteronyssinus 45 69.2 22 61.1 23 79.3 0.114
Storage mites 18 27.7 8 22.2 10 345 0.303

Mould &Yeast

Alternaria 21 323 10 27.8 I 379 0.384
Aspergillus mix 31 47.7 15 41.7 16 55.2 0.279
Candida albicans 5 77 0 0 5 17.2 0.010
Penicillium mix 16 24.6 8 222 8 27.6 0.618
Cladosporium herbarum 7 10.8 5 13.9 2 6.9 0.366

Grasses pollens

Cocksfoot, Rye, Timothy mix 8 12.3 3 8.3 5 17.2 0.277
Timothy 18 27.7 8 22.2 10 345 0.272
Bermuda Grasses 23 354 Il 30.6 12 41 .4 0.364

Tree pollens

Date Palm 12 18.5 4 1.1 8 27.6 0.046
Mimosa 18 27.7 6 16.7 12 414 0.027
Rough Pigweed 19 29.2 8 222 I 379 0.166

Weeds pollens

Fat Hen 16 24.6 5 13.9 I 379 0.025
Mugwort 18 27.7 9 25.0 9 31.0 0.589
Plantain 16 24.6 6 16.7 10 345 0.097
Sorrel 19 292 6 16.7 13 448 0.013
Chenopodiaceae Mix 18 27.7 7 19.4 I 379 0.098
Compositae | 1.5 0 0 | 34 0.262
Pellitory of the wall 2 3.1 2 5.6 0 0 0.197
Amaranthus spinosus 12 18.5 6 16.7 6 20.7 0.678
Xanthium strumarium 12 18.5 3 83 9 31.0 0.019
Salsola kali 2 3.1 | 28 | 34 0.876
Dandelion 2 3.1 | 28 | 34 0.876
(Continued)
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Table 2 (Continued).

Allergen Total Male Female P value
Frequency Percent Frequency Percent Frequency Percent
Epithelia
Cat 28 43.1 14 389 14 48.3 0.447
Horse | 1.5 | 28 0 0 0.366
Dog 23 354 I 30.6 12 414 0.364
Insects
Cockroach (Blattella germanica) 14 21.5 5 13.9 9 31.0 0.095
Mesquite 15 23.1 7 19.4 8 27.6 0.439

Table 3 Odds of Sensitization Risk by Sex for Statistically Significant Distributed Allergens in Skin Prick Tests

Allergen Male Female P value Odds
95% CI
Sensitized | Non-Sensitized | Sensitized | Non-Sensitized
Dermatophagoides farinae | 19 17 23 6 0.050 343
1.13 to 10.42
Date palm 4 32 8 21 0.168 3.05
0.81 to 11.41
Mimosa 6 30 12 18 0.066 333
1.07 to 10.43
Fat hen 5 31 Il 18 0.052 3.79
1.13 to 12.66
Sorrel 6 30 13 16 0.027 4.06
1.30 to 12.73
Xanthium strumarium 3 33 9 20 0.043 4.95
1.20 to 20.47

Abbreviation: Cl; confidence interval.

The sensitized patients with skin prick test allergens are mostly adults belonging to the middle age group (18—40
years) compared to other age groups. The difference was statistically significant with allergens, pathogens (Candida
albicans and Penicillium mix), plants (mimosa, rough pigweed, and fat hen), animals (cats and dogs), and insects
(cockroaches and mosquitoes), as listed in Table 4.

The high number of patients sensitized to chemical allergens caused delayed hypersensitization, reported with para-
phenylenediamine (45.5%), potassium bichromate (45.5%), cobalt sulfate (36.4%), thiuram mix (27.3%), Vaseline (27.3%),
and nickel sulfate (27.3%), as listed in Table 5. The statistically significant difference between sexes with male predomi-
nance was reported for formaldehyde and Vaseline only (p<0.05). Meanwhile, the difference according to age groups
showed no statistical significance, despite the predominance of the Middle Ages (1840 years) as reported in Table 6.

Figure 1 depicts the polysensitization by different numbers of allergens. Most patients were sensitized to 6—8
allergens in the skin prick test (23.1%) and 3-5 allergens in the patch test (36.4%); very few patients were sensitized
by more than twelve allergens (about 4.5%). The age of patients was directly proportional to the cumulative number of
allergens to which patients were sensitized by immediate hypersensitivity; the correlation coefficient was =0.298, and
p=0.016 (Figure 2).
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Table 4 Distribution of Sensitized Individuals by Age Group and Responsible Allergen Skin Prick Tests

Allergen Age 1-17 Age 18-40 Age 41-70 P value
Frequency Percent Frequency Percent Frequency Percent
MITES
Dermatophagoides farinae 12 75 18 62.1 12° 60 0.600
Dermatophagoides pteronyssinus 12 75 19 65.5 14 70 0.801
Storage mites 4 25 7 24.1 7 35 0.601

Mould &Yeast

Alternaria 3 18.8 12 414 6 30 0.289
Aspergillus mix 4 25 16 55.2 I 55 0.112
Candida albicans 0 0 5 51.7 0 0 0.035
Penicillium mix 0 0 12 41.4 4 20 0.007
Cladosporium herbarum 0 0 4 13.8 3 15 0.275

Grasses pollens

Cocksfoot, Rye, Timothy mix | 6.3 2 6.9 5 25 0.116
Timothy | 6.3 10 345 7 35 0.087
Bermuda Grasses 2 12.5 13 44.8 8 40 0.083

Tree pollens

Date Palm 2 12.5 6 20.7 5 25 0.643
Mimosa 2 12.5 13 44.8 3 15 0.021
Rough Pigweed 2 12.5 14 483 3 15 0.010

Weeds pollens

Fat Hen 0 0 I 379 5 25 0.018
Mugwort 5 313 10 345 3 I5 0.305
Plantain 3 18.8 8 27.6 5 25 0.804
Sorrel 2 12.5 9 31.0 8 40 0.189
Chenopodiaceae Mix 3 18.8 8 27.6 7 35 0.556
Compositae | 6.3 0 0 0 0 0.211
Pellitory of the wall 0 0 | 34 | 5 0.681
Amaranthus spinosus 0 0 8 27.6 4 20 0.072
Xanthium strumarium | 6.3 6 20.7 5 25 0.325
Salsola kali 0 0 | 34 | 5 0.681
Dandelion 0 0 | 34 | 5 0.681
(Continued)
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Table 4 (Continued).

Allergen Age 1-17 Age 18-40 Age 41-70 P value
Frequency Percent Frequency Percent Frequency Percent
Epithelia
Cat 12.5 16 552 10 50 0.016
Horse 0 0 0 | 5 0.319
Dog 6.3 12 414 10 50 0.016
Insects
Cockroach (Blattella germanica) 0 7 24.1 7 35 0.036
Mesquite 0 9 31.0 6 30 0.041
Table 5 Distribution of Positive Patch Test Results Among Yemeni Patients by Sex
Allergen Total Male Female P value
Frequency Percent Frequency Percent Frequency Percent
Paraphenylenediamine 10 45.5 5 385 5 55.6 0.429
Formaldehyde 3 13.6 3 23.1 0 0 0.025
Epoxy resins | 4.5 | 77 0 0 0.219
Benzocaine 3 13.6 | 77 2 222 0.774
Balsam of Peru 4 18.2 2 15.4 2 222 0.683
Parabens mix 6 27.3 4 30.8 2 222 0.132
Chlorocresol 2 9.1 | 7.7 | 1.1 0.784
Cobalt sulfate 8 36.4 4 308 4 44.4 0.512
2-Mercaptobenzothiazole 4 18.2 2 15.4 2 22.2 0.683
Potassium bichromate 10 45.5 4 304 6 66.7 0.937
Parthenium 3 13.6 2 15.4 | .1 0.329
Black rubber mix 2 9.1 2 15.4 0 0 0.075
Thiuram mix 6 27.3 3 23.1 3 333 0.595
Wool alcohol (Lanolin) | 4.5 0 0 | 1.1 0.394
Vaseline 6 27.3 5 385 | N 0.013
Colophony 5 227 2 15.4 3 333 0.962
Nickel sulfate 6 27.3 2 15.4 4 44.4 0.658
Neomycin sulfate 0 0 0 0 0 0
Nitrofurazone 4 18.2 3 23.1 | (N 0.125
Fragrance mix 6 17.3 2 15.4 4 444 0.658
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Table 6 Distribution of Sensitized Individuals by Age Group and Responsible Allergen in Patch Tests

Allergen Age 1-17 Age 18-40 Age 41-70 P value
Frequency Percent Frequency Percent Frequency Percent

Paraphenylenediamine 2 40 8 53.3 0 0 0.350
Formaldehyde 0 0 3 20 0 0 0.445
Epoxy resins 0 0 I 6.7 0 0 0.783
Benzocaine 0 0 3 20 0 0 0.445
Balsam of Peru 0 0 4 26.7 0 0 0.320
Parabens mix | 20 5 333 0 0 0.560
Chlorocresol 0 0 2 133 0 0 0.582
Cobalt sulfate | 20 6 40 | 50 0.662
2-Mercaptobenzothiazole | 20 3 20 0 0 0.783
Potassium bichromate | 20 9 60 0 0 0.119
Parthenium | 20 2 13.3 0 0 0.783
Black rubber mix 0 0 2 133 0 0 0.589
Thiuram mix | 20 4 26.7 | 50 0.720
Wool alcohol (Lanolin) 0 0 [ 6.7 0 0 0.783
Vaseline | 20 5 333 0 0 0.560
Colophony | 20 4 26.7 0 0 0.690
Nickel sulfate 2 40 4 26.7 0 0 0.560
Neomycin sulfate 0 0 0 0 0 0

Nitrofurazone | 20 3 20 0 0 0.783
Fragrance mix 0 0 5 333 | 50 0.263

Discussion

This study identified the most prevalent allergens responsible for sensitivity in Yemeni patients. The most frequent
allergens in the skin prick test were Dermatophagoides farinae, Dermatophagoides pteronyssinus, Aspergillus, cat
dander, and dog dander. The most frequent allergens in the patch test were paraphenylenediamine, potassium bichromate,
cobalt sulfate, thiuram mix, Vaseline, and nickel sulfate. Polysensitization was noted and correlated with the age of
patients.

The type of allergy and allergen profiling are region-specific and may change continuously due to changes in the
environment, climate, and lifestyle.'”® Allergen identification in each population suffering from hypersensitivity is
essential for epidemiological aspects to provide comprehensive knowledge of locally prevalent allergens, which should
be helpful in disease management and prevention planning. Therefore, this study constitutes one of the allergy studies
involving the determination of common allergen affecting Yemeni patients. All thirty allergens selected for testing are
found in the Yemeni environment.

A higher prevalence of immediate allergy than delayed allergy was reported globally,”' in agreement with the
proportions of allergic patients tested with the skin prick test to those tested with the patch test in this study (3:1).
A similar proportion (4:1) was reported in Saudi Arabia.”> The variations in prevalence across different regions may be

1420 ‘hees Journal of Asthma and Allergy 2025:18



Al-Ghoury et al

40 - 364 ®[mmediate reaction ™ Delayed reaction
>/
35
30 -
27 231 227

25 4 215
- - 20
=
8 20
3 15.4 15.4
-%

15 4

9.1
10 -
4.5 4.5
3.1
51 15
<= -3
_—
0
(0-2) (3-5) (6-8) 9-11) (12-14) 15-17) (18-20)
Allergen Number
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Figure 2 Correlation between age and the cumulative number of allergens causing immediate hypersensitivity in Yemeni patients.

attributed to differences in environmental exposures, genetic predispositions, and lifestyle factors. This highlights the
need for regional epidemiological studies responsible for that difference.”

Gender specific prevalence showed a higher predominance in males than females in accordance with previous data
from Taiz city in Yemen'' and Poland.>* The age group showing the highest positive rate was the age group of 2044
years, followed by older individuals, in agreement with our data (1840 years).”* Age accumulates polysensitization for
patients as indicated by the direct correlation between age and the number of allergens reported in allergic Yemeni
patients (r=0.298, p=0.016) in agreement with results reported early.>> Polysensitization by >6 allergens in the skin prick
test and >3 allergens in the patch test were reported in about 80% of patients in concordance with another study. The
alarm of polysensitization lies in its association with more severe disease.?*

This gender difference indicates a potential gender-specific susceptibility to certain allergens to be reported as a risk
factor with profound studies. Gender effect may be attributed to cultural habits in Yemen that may prohibit female
treatment, sex hormonal differences and barriers efficiency. Meanwhile, the age difference is mainly attributed to
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immunological maturation in middle age compared to early development in childhood and decline in elder hood. Another
factor of age is physical activity that exposes the patient to allergens mainly outdoor allergens. However, middle-aged
patients exhibited high sensitization to Candida albicans, Penicillium mix, mimosa, rough pigweed, fat hen, cats and
dogs’ dander, cockroaches and mosquitoes.

The skin prick test revealed different allergen frequencies; the most prevalent were Dermatophagoides farinae mite
(64.6%), Dermatophagoides pteronyssinus mite (69.2%), Aspergillus (47.7%), cat hairs (43.1%), and dog hair (35.4%),
resembling results obtained before in Taiz city, Yemen.'® The rate of dust mite prevalence in Egypt was 51.2% and
72.6%, respectively.”” Lower rates (16%, 33%) were reported in Bahrain, a country with a high-income level.”® In
Thailand, the cat dander frequency was 11.77%, and the dog dander was 1.89%; contrary to our result.”’ This is due to
poor hygiene, vet services, and low prevention measures. Dermatophagoides farinae mite was mostly prevalent among
females because it is the most common dust mite. Females accept this indoor allergen during daily house cleaning. The
odds of occurrence among females were 3.43 times that for males (OR=3.43, 95% CI, 1.13-10.42, p=0.05). Females also
experience candidal infections during their life in the form of vaginal thrush.

The patch test of delayed hypersensitivity among Yemeni patients reported that the most prevalent contact allergens
were paraphenylenediamine (45.5%), potassium bichromate (45.5%), cobalt sulfate (36.4%), thiuram mix (27.3%),
Vaseline (27.3%) and nickel sulfate (27.3%). In comparison, the most common allergens in China were nickel sulfate,
fragrance mix, thiuram mix, ammoniated mercury, and P-phenylenediamine.3 %In Turkey, nickel sulfate, cobalt chloride,
potassium dichromate, thiuram mix, P-phenylenediamine, and formaldehyde were the most prevalent contact allergens.’’

Contrary to data published from India,*” this study showed that the contact allergens were more prevalent among
females than males, consistent with data on Spanish patients.>* This may be due to their prevalent use by females in the
local environment. Contact allergens may be found in cosmetics (paraphenylenediamine, cobalt sulfate, and Vaseline),
jewelry (nickel sulfate), or household items (potassium bichromate and thiuram mix).

Despite no statistically significant difference, the middle-age group (18—40 years) participants had more sensitized by
contact allergens. This is mainly attributed to the high activity of humans at this age. A slight elevation of age was
reported among delayed hypersensitivity patients in Spain; the elevation of sensitization also increased with age
advances.>

This study is limited by constraints of resources, funding, and being a single-center study. The generalization of
results will be out of ideal inferences. It threw a stone in this field. Expanding this study to include larger and more
diverse populations across the area of Yemen, as well as conducting longitudinal studies, would provide a more
comprehensive understanding of the epidemiology and trajectories of atopic and contact allergies. An expanded survey
with more allergens and correlation with clinical and environmental data will enrich this topic and improve the
management and prevention outputs. The data of allergen patterns in this study can also help the physician and local
health authorities in planning effective protection and management strategies. For instance, immunotherapy was
established in Elaj Center for the most common allergens by hyposensitization for many patients. Governmental support
is needed to expand testing and immunotherapy.

Conclusion

This study provides a comprehensive analysis of allergens responsible for hypersensitivity in Yemen. It reveals a unique
pattern of sensitivity for eleven most common environmental and chemical allergens prevalent in the Yemeni environ-
ment: Dermatophagoides farinae, Dermatophagoides pteronyssinus, Aspergillus, cat dander, dog dander, paraphenyle-
nediamine, potassium bichromate, cobalt sulfate, thiuram mix, Vaseline, and nickel sulfate. This data will provide a guide
for physicians, patients and health authorities for planning a strategy for the protection and management of allergic
diseases.

Data Sharing Statement

All data are available in this manuscript.
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Ethics Standards and Consent to Participate

The protocol of this study and its ethical consideration had been approved by the ethical committee at the Faculty of
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