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Abstract:

Background: Ocular allergy is a heterogeneous disorder in
which allergic inflammation plays a major role. its
manifestation may be seasonal or a perennial with a year-
round moderate to severe symptoms like in perennial
allergic conjunctivitis (PAC) or Atopic keratoconjunctivitis
(AKC). Objectives: Our goal is to determine sensitization
prevalence of inhalant allergens in ocular allergy. Patients
and Methods: a cross sectional study conducted from
November 2022 to March 2023 on 21 year-round ocular
allergic patients with perennial allergic conjunctivitis or
atopic keratoconjunctivitis was conducted. Total Ocular
Symptoms Score (TOSS) score was used to measure the
severity of ocular allergy. Skin Prick test with 7 inhalant
allergens, negative and positive control were applied.
Participants were recruited from Benha University
Hospitals, Egypt after gaining ethical committee approval.
Results: 80.9 % (17/21) had positive Skin Prick Test of our
21 participants. Only cockroach and dust mites’ allergens
were significantly associated with ocular allergy severity.
Conclusion: to our knowledge it is the first study to state
that cockroach sensitivity in year-round ocular allergy has

higher prevalence especially in atopic keratoconjunctivitis and is more commonly
found in severe ocular allergy patients. So, we enrich the research in this area which
could secure an adjuvant treatment that might help in controlling patients’ symptoms.
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Introduction:

Ocular allergy is a broad group
encompassing many disorders in which
allergic inflammation plays a major role.
Its manifestation may be seasonal such as
seasonal allergic conjunctivitis (SAC) and
Vernal keratoconjunctivitis (VKC) or a
perineal with a year- around moderate to
severe symptoms like in Perennial Allergic
Conjunctivitis (PAC) or  Atopic
Keratoconjunctivitis (AKC) . Allergic
keratoconjunctivitis could be considered
more severe than other types of ocular
allergy as while cornea epithelium and
periocular area are not affected in allergic
conjunctivitis, it may be severely involved
in Keratoconjunctivitis .

Topical treatment including
antihistamines, mast cell stabilizer and
NSAID can be tried to alleviate the
bothersome symptoms of burning, itching,
tearing and conjunctival erythema without
major adverse effects but sometimes the
necessity of topical steroid to relieve
severe ocular allergy phenotypes is
confronted by its known concomitant long
term use side effects .

Allergen driven inflammation through T
Helper 2 (TH2) is the foundation of ocular
allergy evolution so other atopic diseases
such as allergic rhinitis, asthma and atopic
dermatitis may be associated with it .
Eosinophils recruitment and activation had
also  been involved in  severe
keratoconjunctivitis and many emerging
targeted therapies are underway of
development ©. Many studies deliberated
the allergens sensitization in the diverse
ocular allergy diseases ©¢®.

Allergen sensitization in ocular allergic
patients was studied through skin prick
testing and allergen specific Ig E assays in
different communities ©”. They concluded

311

that allergen’s role should not be
underestimated in ocular allergy symptoms
control ©7. Allergen immunotherapy was
one treatment modality to use for ocular
allergy especially severe types such as
vernal keratoconjunctivitis ©.

Severity of ocular allergy disorders can be
evaluated by a clinical tool called a Total
Ocular Symptoms Score (TOSS) score
which includes Itching, Tearing and
Redness whereas in each symptom a 0
scale means absent symptoms rising to a
scale 3 which means severe symptoms 9,
Whereas studies showed that dust mites
and pollen allergens sensitization were the
most prevalent in ocular allergy disorders
(12 quite-a-few  studies  studied
cockroach sensitization and found that it
might resemble a great portion in severe
allergic diseases such as allergic rhinitis or
asthma (319,

Patients and Methods:

This is a single center cross sectional study
of 21 year-round ocular allergic patients
with perennial allergic conjunctivitis or
atopic  keratoconjunctivitis had been
recruited from Benha University Hospitals,
Egypt from November 2022 to March
2023.

Twenty-one Perennial allergic
conjunctivitisor atopic keratoconjunctivitis
patients were selected as inclusion
criterion by experienced ophthalmologist
with history, clinical examination and slit
lamp evaluation.

Demographic data were obtained after
clinical and ophthalmological examination.
Such as age, gender, duration of illness,
atopic personal or family history, insect
allergy and Total Ocular Symptoms Score
(TOSS) score.

Skin Prick Test with inhalant allergen,
negative and positive controls had been



tested for every patient according to
European Academy of Allergology and
Clinical Immunology (EAACI)
standardization %

The study had been approved by Benha
medical ethics committee RC 16.11.2022
under declaration of Helsinki principles in
2008 and informed medical consents was
obtained from participating subjects.

Statistical methods:

The collected data were tabulated and
analyzed using SPSS version 26 software
(Spss Inc, Chicago, ILL Company).
Categorical data were presented as number
and percentages while quantitative data
were expressed as mean standard
deviation. Inter-group comparison of

Ocular allergy sensitization,2023

categorical data was performed by using
chi square test (X*-value), ANOVA test
was used to compare between mean of more
than two groups of numerical data. P value
<0.05 was considered statistically
significant.

Results:

In the present article the demographic
characteristics of our recruited patients
were tabulated according to TOSS score
severity classification. Age and gender are
matched between the studied ocular
allergic groups. Duration of illness was not
significantly important in determining the
ocular allergy severity score (table 1).

Table 1: Comparison of the disease severity regarding sociodemographic data

Characteristics Mild Moderate Severe Testof p-value
(n=8) (n=6) (n=7) sig.
Age (mean £ SD) years 26.9+11.1 278+13.8 29.1+115 0.1 0.9
Sex No. (%) Female 4 (50%) 5 (83.3%) 4 (57.1%) 1.7 0.5
Male 4 (50%) 1 (16.7%) 3 (42.9%)

Duration Of illness 25+16.8 18.7+10.3 14.7+7.3 1.7 0.7
(mean £+ SD) months
P-value is considered significant when < 0.05.
7 Inhalant Allergens were tested for all 21 Our results showed that cockroach

patients and 80.9 % (17/21) had a positive
Skin Prick Test (table 2). Only dust mites
and cockroach allergens were significantly
associated with severity. all severe
conjunctivitis was tested positive for
cockroach allergen (table 3).
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sensitization was significantly associated
with ocular allergy severity (fig 1)
Allergic sensitization positivity was more
noted in atopic keratoconjunctivitis than in
perennial allergic conjunctivitis and
moreover cockroach sensitivity was more
prevalent in atopic keratoconjunctivitis
(table 4)
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Table 2: Prevalence of allergen sensitivity in studied patients.

Age means (S.D.), years 27.9 (11.5)
Female/male No. (%) 13 (61.9)/8(38.1)
Duration Of illness, months 19.8 (12.6)
Risk factors No. (%0)

Sensitization No. (%) 17 (80.9)
Pollen No. (%) 7 (33.3)
Dust Mites No. (%) 9 (42.9)
Cockroach No. (%) 9 (42.9)
Hye No. (%) 9 (42.9)
Mold No. (%) 9 (42.9)
Cat No. (%) 1(4.8)
Wool No. (%) 4 (19)

Table 3: Comparison of the disease severity regarding inhalant sensitization.

Characteristics Mild Moderate Severe Testof p-value
(n=8) (n=6) (n=7) sig.
No. % No. % No. %

Sensitization 6 75.0 5 83.3 6 85.7 0.5 0.9
Pollen 2 25.0 2 33.3 3 42.9 0.7 0.8
Dust Mites 3 37.5 5 83.3 1 14.3 6.02 0.04*
Cockroach 0 0.0 3 50.0 6 85.7 11.7 0.002*
Hye 3 375 2 33.3 4 57.1 0.9 0.7
Mold 3 375 3 50.0 3 42.9 0.3 0.9
Cat 1 12.5 0 0.0 0 0.0 1.7 0.4
Wool 2 25.0 1 16.7 1 14.3 05 0.9
P-value is considered significant when < 0.05.

Mild

0%

Moderate

33%

Severe
67%

= Mild = Moderate = Severe

Fig 1: Cockroach sensitization in relation to ocular allergy severity
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Table 4: Prevalence of allergen sensitivity in atopic keratoconjunctivitis and perennial
allergic conjunctivitis

Characteristics Perennial allergic Atopic

conjunctivitis (n=14) Keratoconjunctivitis (n=7)

No. % No. %
Sensitization 10 71.4% 7 100%
Pollen 4 28.6% 3 42.9%
Dust Mites 7 50.0% 2 28.6%
Cockroach 3 21.4% 6 85.7%
Hye 6 42.9% 3 42.9%
Molds 5 35.7% 4 57.1%
Cat 1 7.1% 0 0.0%
Wool 3 21.4% 1 14.3%
Discussion: Blattella germanica L. and Periplaneta

Chronic persistent ocular allergy like
atopic keratoconjunctivitis or perennial
allergic conjunctivitis was classified as Ig
E mediated ocular allergy in most cases
(16)

Skin prick tests for evaluating ocular
allergy  and subsequent allergen
immunotherapy AIT as a modality of
adjuvant treatment was evaluated and
approved in many studies " Sublingual
allergen immunotherapy had a higher
preferable advantage and benefits than
subcutaneous shots as it provide an easily
applicable way in administration with a
higher safer profile and lesser risk of
anaphylaxis 9.

Generally, cockroach sensitivity was
linked to respiratory allergic disease,
especially children with asthma as could
affect asthma severity when the inner-city
cockroach allergen burden is high 9.
Cockroach allergens were wusually a
mixture of the two abundant household
species that contain its major and minor
allergens.  The two species that are
inhabitant in Egypt are German and
Americana cockroach that are also named
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americana L respectively. These species
were also mostly inhabited in other areas
of world including North America %%,

In our present study, co-sensitization of
dust mites and cockroach allergens were
significant in ocular allergic patients,
especially the severe form that correlates
with some reports in central Europe. These
reports showed although the rarity of
cockroach monosensitization, the dust
mites allergen sensitization was usually
co-sensitized with 2,

In many areas of Asia, the prevalence of
cockroach sensitivity was confirmed
among allergic asthmatic and rhinitis
patients particularly severe ones .
Cockroach  sensitization in  atopic
keratoconjunctivitis is more prevalent than
in perennial allergic conjunctivitis that
may be explained by the degree of severity
that the atopic keratoconjunctivitis patients
usually had as it might raise the risk to
vision loss through corneal opacities
complications.

Pollens sensitization was one the least
allergen skin positivity in our studied
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patients that mirror the year-round ocular
symptoms our participants have @,
Although molds sensitization usually
denotes severity in allergic asthmatic
patients ® but our study showed no
significant difference in mold sensitization
and ocular allergy severity.

Apart from studying cockroach allergens
in ocular allergy, other studies conducted
in different populations revealing dust
mites was the most prevalent allergen
positivity in ocular allergic patients ¢°.
More than 10 allergens (Such as Bla g
groups, Per a, Chitinase and Vitellogenin)
were identified from different cockroach
species. Both Ig E mediated with
additional T cell response were implicated
in the sensitization process. Molecular
cockroach allergen specific 1g E usually
shows a mixed pattern rather than a single
unique allergen prevalence with contrasts
with cat and dust mites allergen
sensitization which usually include about
90 % from one allergen in different
populations ",

Varied cockroach allergens make it harder
to have universally accepted allergic tests
or globally approved allergen specific
immunotherapy till now, although many
local medical institutional authorities had
their own.

Our study limitation could be our small
sample size and limited locality
recruitment. Also, the absence of an
accepted standardized cockroach and mold
allergens  might be another study
limitation. However, to our knowledge it
is the first study to evaluate the prevalence
of cockroach sensitivity in severe year-
round ocular allergy aiming to intensify
research in this area to give patients an
adjuvant treatment that might help in
controlling their symptoms.
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Conclusion:

Cockroach sensitivity in year-round ocular
allergy is prevalent especially in atopic
keratoconjunctivitis and it is more
commonly found in severe ocular allergy
patients.

References:

1. Bonini S, & Leonardi A. The multifaceted
aspects of ocular allergies: Phenotypes and
endotypes. The Ocular Surface. 2022 Oct;
26:174-83.

2. Mashige KP. Ocular allergy. Health SA
Gesondheid. 2017 Dec; 22:112-22.

3. Leonardi A, Silva D, Perez Formigo D, Bozkurt
B, Sharma V, Allegri P, et al. Management of
ocular allergy. Allergy. 2019 Sep;74(9):1611—
30.

4. La Rosa M, Lionetti E, Reibaldi M. Andrea
Russo, Antonio Longo & Salvatore Leonardi,
Allergic conjunctivitis: a comprehensive review
of literature. Ital J Pediatr 2013 39:18.
doi:10.1186/1824-7288-39-18

5. Fernandez A, Asbell P, & Roy N. Emerging
therapies targeting eosinophil-mediated
inflammation in chronic allergic conjunctivitis.
The Ocular Surface. 2022 Oct; 26:191-6.

6. Arej N, Irani C, Abdelmassih Y, Slim E,
Antoun J, Bejjani R, et al. Evaluation of allergic
sensitization in Lebanese patients with allergic
conjunctivitis. Int Ophthalmol. 2018
Oct;38(5):2041-51.

7. Almaliotis D, Michailopoulos P, Gioulekas D,
Giouleka P, Papakosta D, Siempis T, et al.
Allergic conjunctivitis and the most common
allergens in Northern Greece. World Allergy
Organization Journal. 2013; 6:12.

8. Leonardi A, Piliego F, Castegnaro A, Lazzarini
D, La Gloria Valerio A, Mattana P et al.
Allergic conjunctivitis: a cross-sectional study.
Clin Exp Allergy. 2015 Jun;45(6):1118-25. doi:
10.1111/cea.12536. PMID: 25809830.

9. Sayed KM, Kamel AG, & Ali AH. One-year
evaluation of clinical and immunological
efficacy and safety of sublingual versus
subcutaneous allergen  immunotherapy in
allergic conjunctivitis. Graefes Arch Clin Exp
Ophthalmol. 2019 Sep;257(9):1989-96.

10.Bielory L, Hom MM, & Nguyen A. Total
Ocular Symptom Score (TOSS) and Dry Eyes.



https://ijponline.biomedcentral.com/articles/10.1186/1824-7288-39-18#auth-Andrea-Russo
https://ijponline.biomedcentral.com/articles/10.1186/1824-7288-39-18#auth-Andrea-Russo
https://ijponline.biomedcentral.com/articles/10.1186/1824-7288-39-18#auth-Antonio-Longo
https://ijponline.biomedcentral.com/articles/10.1186/1824-7288-39-18#auth-Salvatore-Leonardi

Journal of Allergy and Clinical Immunology.
2013 Feb;131(2): AB189.

11.Yang S, Jiang Y, Jin YM, Zhang JY, Li Y.
[Characteristics of allergic conjunctivitis with
positive  skin  prick test]. 2017 Sep
11;53(9):689-693. Chinese. doi:
10.3760/cma.j.issn.0412-4081.2017.09.010.
PMID: 28926887.

12.Abo-Ali FH, Farres MN, Shahin RY, Eissa AM,
Ahmed A, Abdel-Monsef A et al. Skin Prick
Test Reactivity to Aeroallergens among
Egyptian Patients with Isolated Allergic
Conjunctival Disease. Egypt J Immunol. 2015
Jun;22(2):41-47. PMID: 28502143.

13.Kumar M, Gupta RK, Kumar R, Spalgais S,
Mavi AK, & Singh K. Cockroach exposure and
its allergy sensitization in asthma patients.
Monaldi Arch Chest Dis. 2021 May 11;91(3).
doi:  10.4081/monaldi.2021.1685.  PMID:
33985325.

14.Sun BQ, Lai XX, Gjesing B, Spangfort MD, &
Zhong NS. Prevalence of sensitivity to
cockroach allergens and IgE cross-reactivity
between cockroach and house dust mite
allergens in Chinese patients with allergic
rhinitis and asthma. Chin Med J (Engl). 2010
Dec;123(24):3540-4. PMID: 22166627.

15.The European Academy of Allergology and
Clinical Immunology: Position paper: allergen
standardization and skin tests. Allergy 1993,
48(Suppl 14):48-82.

16. Leonardi A, Bogacka E, Fauquert JL. Kowalski,
M. L., Groblewska, A., Jedrzejczak-
Czechowicz, et al . Ocular allergy: recognizing
and diagnosing hypersensitivity disorders of the
ocular surface. Allergy. 2012; 67:1327-1337.

17. Fauquert J. Diagnosing and managing allergic
conjunctivitis in childhood: The allergist’s
perspective. Pediatr Allergy Immunol. 2019
Jun;30(4):405-14.

18. Calderon MA, Penagos M, Sheikh A, Canonica
GW, & Durham SR. Sublingual
immunotherapy for allergic conjunctivitis:
cochranesystematic review and analysis. Clin
Exp Allergy. 2011; 41:1263-1272.

19. Rosenstreich DL, Eggleston P, Kattan M, Baker
D, Slavin RG, Gergen P et al. The role of
cockroach allergy and exposure to cockroach
allergen in causing morbidity among inner-city

Ocular allergy sensitization,2023

children with asthma. N Engl J Med. 1997;
336(19):1356-1363. [PubMed: 9134876]

20.Baz MM, & Hegazy MM. Reduction of
cockroach density and spreading in Benha
University Hospitals (Egypt) in the year 2029
compared with the year 2014. Egyptian Journal
of Zoology (EJZ), Vol. 75: 39-47 (June, 2021)
DOI: 10.12816/ejz.2021.54858.1047

21.Bassirpour G. Cockroach allergy and allergen-
specific immunotherapy in asthma: Potential
and Pitfalls. 2015; Curr Opin Allergy Clin
Immunol. 2014 December; 14(6): 535-541.
doi:10.1097/ACI. 0000000000000106.

22.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 patients in the Central
European region. Clin Transl Allergy. 2018
Dec;8(1):19.

23.Pomés, A., & Arruda, L. K. Investigating
cockroach allergens: aiming to improve
diagnosis and treatment of cockroach allergic
patients. Methods (SanDiego,Calif.), 2014.
66(1),75-85.
https://doi.org/10.1016/j.ymeth.2013.07.036

24.Prince A, Norris MR, & Bielory L. Seasonal
ocular allergy and pollen counts. Curr Opin
Allergy Clin Immunol. 2018 Oct;18(5):387-
392. doi: 10.1097/AC1.0000000000000475.
PMID: 30020257.

25.O'Driscoll BR, Hopkinson LC, & Denning DW.
Mold sensitization is common amongst patients
with severe asthma requiring multiple hospital
admissions. BMC Pulm Med. 2005 Feb 18; 5:4.
doi: 10.1186/1471-2466-5-4. PMID: 15720706;
PMCID: PMC550663.

26.Raquel Pitchon, Clara Pascoal, Jo~ao Pedro
Souza, Leandra Martins, Luciana Carvalho,
Renata Lins et al Severe Ocular Allergy In
Brazilian Children and Adolescents. Journal of
Allergy and Clinical immunology 2021; 149:2
Supplement AB216

27.Pomés A, Schulten V, Glesner J, da Silva
Antunes R, Sutherland A, Leonard B Bacharier
et al. IgE and T Cell Reactivity to a
Comprehensive Panel of Cockroach Allergens
in Relation to Disease. Front Immunol. 2021
Feb 10; 11:621700.

To cite this article: Medhat M. Elamawy, Mohamed Masoud, Mohamed A. Awwad. Evaluation
of Inhalant Allergens Sensitization in Year-Round Ocular Allergy and its Severity. BMFJ 2023,

40(1):310-316.

316



https://doi.org/10.1016/j.ymeth.2013.07.036
https://pubmed.ncbi.nlm.nih.gov/?term=Bacharier+LB&cauthor_id=33643303

