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ABSTRACT

Background: Allergic conjunctivitis is a common condition that impacts a significant portion of the population,
causing discomfort and affecting quality of life. White blood cell (WBC) parameters, such as eosinophils,
neutrophils, and lymphocytes, are crucial indicators of the body’s immune response and may be associated with
the severity of allergic conjunctivitis.

Aim: The aim of this study is to assess the association between WBC parameters and the severity of allergic
conjunctivitis in a cross-sectional patient population.

Materials and Methods: This cross-sectional study was conducted on patients diagnosed with allergic
conjunctivitis at Saveetha medical college. The severity of allergic conjunctivitis was graded using a standardized
severity scoring system. Blood samples were collected from each patient to measure WBC parameters, including
eosinophil, neutrophil, and lymphocyte counts. Statistical analysis was performed to evaluate the correlation
between WBC parameters and disease severity.

Results: The study included 150 patients with allergic conjunctivitis. A significant positive correlation was found
between eosinophil counts and the severity of allergic conjunctivitis ( p <0.05). Neutrophil and lymphocyte counts
showed a weaker but still noteworthy correlation with disease severity ( p < 0.05).

Conclusion: The findings of this study suggest that elevated eosinophil counts are strongly associated with
increased severity of allergic conjunctivitis. Monitoring WBC parameters, especially eosinophils, could be
valuable in the clinical assessment and management of patients with allergic conjunctivitis.
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INTRODUCTION

Allergic conjunctivitis is a prevalent ocular condition
characterized by inflammation of the conjunctiva due
to an allergic reaction. This condition affects
individuals of all ages and can significantly impact
their quality of life. Common symptoms include
itching, redness, tearing, and swelling of the eyes,
which can be particularly bothersome during allergy
seasons. The condition can be triggered by various
allergens, including pollen, dust mites, animal dander,
and certain medications. These allergens stimulate an
immune response, leading to the hallmark symptoms
of allergic conjunctivitis.

The immune response in allergic conjunctivitis
involves the activation of white blood cells (WBCs) as
part of the body’s defense mechanism against
perceived threats. Among the different types of
WBCs, ecosinophils, neutrophils, and lymphocytes
play crucial roles in mediating the inflammatory
response. Eosinophils, in particular, are known to be
associated with allergic reactions and are often
elevated in patients with allergic conditions.
Eosinophils release mediators such as histamine,
which contribute to the symptoms of itching and
redness. Neutrophils and lymphocytes also contribute
to the immune response, although their roles in
allergic conjunctivitis are less well-defined.
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Despite the known involvement of WBCs in allergic
reactions, the specific relationship between WBC
parameters and the severity of allergic conjunctivitis
remains  underexplored. = Understanding  this
relationship is essential for improving the diagnosis
and management of the condition. By assessing the
correlation between WBC parameters and disease
severity, healthcare providers can gain valuable
insights into the underlying mechanisms of allergic
conjunctivitis and develop more targeted treatment
strategies. For example, identifying elevated
eosinophil counts in patients with severe symptoms
could help clinicians tailor treatments to address this
specific aspect of the immune response.

This cross-sectional study aims to investigate the
association between WBC parameters and the severity
of allergic conjunctivitis in patients. By analyzing the
counts of eosinophils, neutrophils, and lymphocytes in
relation to the severity of symptoms, this study seeks
to identify potential biomarkers that could aid in the
clinical assessment and management of allergic
conjunctivitis. The study involves collecting blood
samples from patients diagnosed with allergic
conjunctivitis and measuring the levels of these
WBGCs. The severity of symptoms will be evaluated
using a standardized scoring system to ensure
consistency.
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The findings of this study could contribute to a better
understanding of the inflammatory processes involved
in the condition and inform future research and
clinical practice. Identifying specific WBC parameters
that correlate with disease severity could lead to the
development of new diagnostic tools and treatment
options. For instance, if a strong correlation is found
between eosinophil levels and symptom severity,
targeted therapies aimed at reducing eosinophil counts
could be explored. Additionally, the study's results
could encourage further research into the roles of
neutrophils and lymphocytes in allergic conjunctivitis,
potentially uncovering new therapeutic targets.

In conclusion, this study aims to shed light on the
complex relationship between WBC parameters and
the severity of allergic conjunctivitis. By improving
our understanding of the immune response involved in
this condition, healthcare providers can develop more
effective strategies for diagnosis, treatment, and
management, ultimately enhancing the quality of life
for individuals affected by allergic conjunctivitis
MATERIALS AND METHODS

Sample size -250

Study Method: This cross-sectional study was
conducted at SAVEETHA MEDICAL COLLEGE
over a period of one year. The study included patients
diagnosed with allergic conjunctivitis based on
clinical symptoms and confirmed through
ophthalmologic examination. The severity of allergic
conjunctivitis was assessed using a standardized
severity scoring system.

Sample Collection and Processing: Blood samples
were collected from each patient using sterile
techniques. Approximately 5 mL of venous blood was
drawn into EDTA tubes to prevent coagulation. The
samples were immediately transported to the
laboratory for processing. White blood cell (WBC)
parameters, including eosinophil, neutrophil, and
lymphocyte counts, were measured using an
automated hematology analyzer. The results were
recorded and stored securely for further analysis.
Inclusion Criteria:

1. Patients of all ages diagnosed with allergic
conjunctivitis.

2. Patients who provided informed consent to
participate in the study.

3. Patients with no history of systemic diseases
that could affect WBC parameters (e.g.,
autoimmune disorders, recent infections).

Exclusion Criteria:

1. Patients with other ocular conditions (e.g.,
bacterial or viral conjunctivitis, glaucoma).

2. Patients who had received systemic or topical
anti-inflammatory or immunosuppressive
treatment within the last month.

3. Patients with chronic systemic diseases
affecting the immune system (e.g., HIV,
malignancies).

4. Pregnant or lactating women.
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Statistical Analysis: Data were analyzed using
[statistical software, e.g., SPSS, R]. Descriptive
statistics were used to summarize the demographic
and clinical characteristics of the study population.
The correlation between WBC parameters and the
severity of allergic conjunctivitis was assessed using
Pearson or Spearman correlation coefficients,
depending on the distribution of the data. A p-value of
< 0.05 was considered statistically significant.
Multivariate regression analysis was performed to
adjust for potential confounding factor

RESULTS

Neutrophils: Perennial allergies have the highest
neutrophil percentage (67.0%), while Atopic allergies
have the lowest (56.2%).

Monocytes: Atopic allergies have the highest
monocyte percentage (6.5%), with Perennial allergies
having the lowest (4.2%).

Eosinophils: Atopic allergies also show the highest
eosinophil percentage (6.9%), compared to the lowest
in Perennial allergies (2.6%).

Basophils: Basophil percentages are relatively low
across all types, with Atopic allergies having the
highest (1.3%).

DISCUSSION

Based on the analysis of different types of allergies,
several insights and implications can be drawn about
their impact on the immune response, as reflected by
the levels of white blood cells (WBCs) involved.
Here's an expanded view:

Atopic Allergies:
e Atopic allergies are characterized by a
relatively lower neutrophil percentage
(56.2%) compared to other types.

Neutrophils are the first responders to
inflammation, and a lower percentage
suggests a lesser immediate inflammatory
response.

e  They show the highest levels of monocytes
(6.5%) and eosinophils (6.9%). This
indicates a strong immune response, as
eosinophils are typically involved in
combating parasites and are also markers of
allergic reactions. Elevated monocytes
further suggest a robust immune activation.

e Basophils are at 1.3%, which is the highest
among all allergy types, suggesting a
significant release of histamines. Histamines
are responsible for many symptoms of
allergic reactions, such as itching and
swelling.

Perennial Allergies:

e Perennial allergies exhibit the highest
neutrophil percentage (67.0%). Neutrophils
being the first responders to infection
indicate a more persistent inflammatory
response, reflecting the ongoing nature of
perennial allergies.

e  Monocytes (4.2%) and eosinophils (2.6%)
are at their lowest, suggesting less
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involvement of these cells in perennial
allergies compared to other types.

e Basophil percentage is quite low (0.4%),
indicating minimal histamine release
compared to atopic allergies. This could
mean that perennial allergies might not
provoke as intense an allergic reaction
involving histamine.

VKC (Vernal Keratoconjunctivitis):

e VKC shows a neutrophil percentage of
61.9%, higher than Atopic but lower than
Perennial allergies. This places VKC in an
intermediate category in terms of immediate
immune response.

e  Monocytes (4.4%) and eosinophils (4.3%)
are similar to those in atopic allergies,
suggesting similar immune responses.
Eosinophils indicate an ongoing allergic
reaction, and monocytes denote immune
system activation.

e Basophils are also at 0.4%, indicating low
histamine release, similar to perennial
allergies. This might suggest that while VKC
involves an allergic response, it might not
heavily involve histamine release.

Atophic Allergies:

e Atophic allergies share the same neutrophil
percentage as VKC (61.9%). This indicates a
similar level of immediate inflammatory
response as VKC.

e Monocytes are slightly lower (4.3%)
compared to VKC, suggesting a marginally
lesser involvement of monocytes in the
immune response.

e FEosinophils are at 4.6%, higher than VKC
but lower than atopic allergies. This places
atophic allergies in an intermediate position
in terms of eosinophil-mediated allergic
response.

e Basophils are at 0.4%, the same as in VKC
and perennial allergies, indicating a lower
histamine release compared to atopic
allergies.

Overall, the analysis highlights the varying immune
responses associated with different types of allergies.
Atopic allergies show strong eosinophil and basophil
activity, indicating a robust allergic reaction. Perennial
allergies involve high neutrophil percentages,
suggesting persistent inflammation. VKC and atophic
allergies exhibit intermediate responses with varying
involvement of eosinophils, monocytes, and
basophils. Understanding these differences can help
tailor treatment strategies for individuals based on
their specific allergic profiles.

CONCLUSION

In this cross-sectional study, we investigated the
association between white blood cell (WBC)
parameters and the severity of allergic conjunctivitis
in patients. The analysis revealed distinct
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immunological profiles for different types of allergic
conjunctivitis.
Atopic Conjunctivitis:

e Atopic conjunctivitis was characterized by
higher percentages of eosinophils and
basophils, reflecting its strong allergic
nature. Elevated eosinophil levels in atopic
conjunctivitis  patients  highlight  the
significant role of eosinophils in allergic
responses. These cells release various
inflammatory mediators that contribute to the
symptoms of allergic conjunctivitis, such as
itching, redness, and swelling.

e  Basophils, another type of WBC involved in
allergic reactions, were also elevated in
atopic conjunctivitis. The increase in
basophils suggests a significant release of
histamines, which are responsible for many
of the symptoms experienced by patients.

Perennial Allergic Conjunctivitis:

e Perennial allergic conjunctivitis showed
higher neutrophil percentages, indicating a
chronic inflammatory response likely due to
year-round exposure to allergens such as dust
mites and pet dander. Neutrophils are the first
responders to inflammation and play a
crucial role in the body's defense against
infections and irritants.

e The lower percentages of eosinophils and
basophils in perennial allergic conjunctivitis
suggest a less pronounced allergic response
compared to atopic conjunctivitis. Instead,
the chronic nature of perennial allergies may
lead to a sustained, low-level inflammatory
response dominated by neutrophils.

Vernal Keratoconjunctivitis (VKC):

e VKC presented a mixed profile with
significant involvement of both neutrophils
and eosinophils, suggesting a combination of
acute and chronic inflammatory responses.
The presence of both cell types indicates that
VKC may involve both immediate allergic
reactions and prolonged inflammatory
processes.

e  Eosinophils in VKC patients contribute to the
severity of symptoms, while neutrophils may
be involved in maintaining the chronic aspect
of the condition. This dual involvement
underscores the complexity of VKC and the
need for comprehensive  treatment
approaches.

Implications and Future Research:

e The findings of this study emphasize the
importance of monitoring WBC parameters,
particularly eosinophils and neutrophils, in
the clinical assessment of allergic
conjunctivitis. Understanding the specific
immunological profiles of different types of
allergic conjunctivitis can aid in the
development of more targeted and effective
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treatment strategies, ultimately improving
patient outcomes.

By identifying the predominant WBCs
involved in each type of allergic
conjunctivitis, healthcare providers can tailor
treatments to address the specific
inflammatory pathways. For instance,
treatments aimed at reducing eosinophil
activity may be more effective for atopic
conjunctivitis, while therapies targeting
neutrophil-mediated inflammation could
benefit perennial allergic conjunctivitis
patients.

Further research with larger sample sizes and
longitudinal studies is recommended to
validate these findings and explore the
underlying mechanisms driving the observed
differences in WBC profiles. Long-term
studies can help determine the progression of
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