Comprehensive Analysis of Allergens Exposure and Symptoms Onset for Allergic Conjunctivitis: A Retrospective Cohort Study
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ABSTRACT 

	
Aims This retrospective cohort study aims to assess the demographic characteristics, symptom progression, and allergen triggers in allergic conjunctivitis to provide insights for improved clinical management and preventive strategies.
Study design:  Rretrospective Cohort Study
Place and Duration of Study: Bengaluru Allergy Center (BAC). Department of Allergy.
March 2024 to May 2024.
Methodology: Conducted at Bengaluru Allergy Center, the study involved 260 patients (169 patients were men, made up the majority; 91 patients were female) over six months. Data were analyzed for demographics, symptom severity, allergen exposure, and treatment outcomes. Statistical analysis, including Chi-square tests, evaluated the association between allergen types and symptom onset.
Results: The prevalence was higher among males (65%) and adults aged 19–59 years (47%). Symptoms persisted throughout the year in 85.3% of cases, with a significant proportion experiencing both eye and nasal discomfort. Eye redness (84%) and itching (88.5%) were the most common symptoms. House dust mites were identified as the most significant allergen trigger, followed by pollens and insects, with a highly significant association between allergen type and symptom onset (p = 0.000073).
Conclusion: The findings highlight the persistent nature of allergic conjunctivitis, with house dust mites as a major trigger. Targeted allergen-specific management, early diagnosis, and awareness campaigns are crucial for mitigating the impact of allergic conjunctivitis and improving patient outcomes.
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1. INTRODUCTION

Allergic conjunctivitis is a widespread ocular condition characterized by inflammation of the conjunctiva due to exposure to allergens such as pollen, dust mites, pet dander, and chemical irritants. Common symptoms include eye redness, intense itching, watery discharge, swollen eyelids, and light sensitivity, all of which can significantly affect daily functioning and quality of life.
In India, particularly among children and adolescents, the prevalence of allergic conjunctivitis is notably high. A study in Western Odisha reported a 29.16% prevalence in school-going children, with the highest rates seen in the 13–16 age group. Seasonal Allergic Conjunctivitis (SAC) is the most common form, followed by other types such as Perennial Allergic Conjunctivitis (PAC), Vernal Keratoconjunctivitis (VKC), Giant Papillary Conjunctivitis (GPC), and Atopic Keratoconjunctivitis (AKC).
Environmental factors like pollution and climate change contributes to an increased incidence of allergic conjunctivitis. Notably; based on the study males are more affected with Allergic Conjunctivitis than female.
Timely diagnosis, patient education, and evidence-based management are essential to preventing complications and enhancing the quality of life in individuals affected by allergic conjunctivitis. Diagnosis in specialized allergy centers commonly involves the Allergen Skin Prick Test (SPT), a standard procedure wherein small quantities of suspected allergens are inserted into the skin—typically on the forearm or back—using a sterile lancet after proper antiseptic preparation. The test site is then monitored over 20 to 25 minutes for hypersensitivity reactions such as erythema, pruritus, or wheal formation.
Therapeutic strategies primarily focus on symptomatic relief through the use of antihistamines and supportive therapies such as artificial tears. In more severe or persistent cases, topical corticosteroids may be prescribed. For long-term disease modulation, immunotherapeutic approaches such as Sublingual Immunotherapy (SLIT) and Subcutaneous Immunotherapy (SCIT) are prescribed. SLIT involves the placement of allergen extracts beneath the tongue, promoting immunological tolerance through repeated allergens exposure in the area, while SCIT delivers escalating allergen shots of allergens via subcutaneous injections to induce immune desensitization. Both modalities aim to recalibrate the immune response by targeting specific IgE-mediated pathways, ultimately contributing to sustained symptom control and immunological resilience.

2. material and methods 

This retro-prospective cohort study was conducted at the Bengaluru Allergy Center and included 260 patients to evaluate a comprehensive analysis of allergen exposure and symptom onset in allergic conjunctivitis. The data sample was collected from the patients diagnosed with Allergic conjunctivitis in the Centre from the year 2022 to year 2024. The retro-prospective study lasted over six months and aimed to:
· Analyze the demographic characteristics of subjects experiencing allergic reactions, including age, gender, and other predisposing factors.
· Assess the onset and action of symptoms by examining their severity of symptoms timing during different period.
· Identify common allergens by investigating different types.
· Explore potential associations between demographics, allergen types, and other factors.

The study collected data from the patients who were diagnosed with allergic conjunctivitis and receiving treatment at the centre. The data includes all the patients in every age-groups and genders, providing they had diagnosed and receiving treatment. The study excludes the patients who were terminally ill, pregnant and suffering from other ocular conditions. It also excludes the patients who were suffering from infectious conjunctivitis. 
Data collection was done by physician pre-approved standard “Bangalore allergy centre questionnaire” which included the patient’s demographic details, clinical features, symptoms and symptoms severity during different period and treatment protocols. Descriptive analysis was done based on the data collected from the forms where categorical and descriptive variables were analyzed using Chi-square test and p-value was determined from it.


3. results and discussion


Table no: 1 Demographic Characteristics and Predisposing Factors of Individuals Experiencing Allergic Reactions


	SL.NO.
	FACTORS
	NO OF PATIENTS
	PERCENTAGE (%)

	1
	AGE
	260
	100

	I. Childhood (0-12 years)
	55
	21.15%

	II. Adolescence(12-18years)
	63
	24.23%

	III. Adulthood (19-59years)
	122
	47%

	IV. Elderly (>60years)
	20
	6.69%

	2
	GENDER
	260
	100

	I. Male
	169
	65%

	II. Female
	91
	35%

	3
	INFECTED (year)
	260
	100

	I. 2022
	105
	40.38%

	II. 2023
	115
	44.23%

	III. 2024
	40
	15.38%

	
4
	SMELL PROFILE
	260
	100

	I. Reduced
	96
	36.90%

	II. Average
	152
	58.50%

	III. Good
	12
	4.60%

	
5
	SLEEP PATTERN
	260
	100

	I. Reduced
	244
	93.80%

	II. Good
	16
	6.20%

	6
	SYMPTOMS IN DIFFERENT TIME CATEGORY
	260
	100

	I. Day
	43
	16.50%

	II. Night
	69
	26.50%

	III. Both
	148
	56.40%

	IV. Indoor
	54
	20.80%

	V. Outdoor
	36
	13.80%

	VI. Both
	170
	65.40%

	VII. Summer
	27
	10.40%

	VIII. Winter
	11
	4.20%

	IX. Throughout the year
	222
	85.30%





TABLE N0: 2 Assessment of Symptom Onset, Severity and Progression in Allergic Reactions

	SL. NO
	SYMPTOMS SEVERITY
	PERCENTAGE AFFECTED(%)

	
1
	EYE
	100

	
	I. Redness
	84%

	
	II. Watery Eyes
	74

	
	III. Itching
	88.5

	
	IV. Abnormal Sensation in Eyes
	21.5

	
	V. Eyelid Swelling
	27.3

	
	VI. Dryness
	4.6

	
2

	NOSE
	58.07

	
	I. Sneezing
	90.1

	
	II. Runny nose
	76.8

	
	III. Block nose
	60.3

	
	IV. Itchy nose
	54.3

	
3
	FAMILY HISTORY
	

	
	I. Allergic Conjunctivitis
	15.38

	
	II. Allergic Rhinitis
	10.76

	
	III. Other Allergy
	5.70%

	
	IV. No history of Allergy
	68.07

	
4
	OCCUPATION
	

	
	I. Working
	49.61

	
	II. Student
	44.23

	
	III. Domestic Spouse
	6.15



TABLE NO: 3 Analysis of Allergen Exposure Sources

	SL NO
	ALLERGENS
	No. OF THE PATIENTS
	PERCENTAGE (%)

	
1
	Cenchrus ciliaris
	23
	42.1

	2
	Cyndon dactylon
	18
	32.1

	3
	Pennisetum typhoides
	1
	1.8

	4
	Adhatoda vasica
	10
	17.9

	5
	Ageratum conyzoides
	17
	30.4

	6
	Amaranthus spinosos
	8
	14.3

	7
	Cassia occidentalis
	11
	20

	8
	Parthenium hysterophorus
	12
	21.4

	9
	Ricinus communis
	19
	33.9

	10
	Alvizia lebbeck
	14
	25

	11
	Azadirachta indica
	11
	20

	12
	Cassia siamea
	11
	20

	13
	Holobtelea integrifolia
	10
	17.9

	14
	Prosopis juliflora
	13
	23.2





The age distribution of the 263 observed patients was analyzed, revealing that 21.15% (55) were children (0–12 years), 24.23% (63) were adolescents (12–18 years), 47% (122) were adults (19–59 years), and 6.69% (20) were elderly (>60 years). The mean age was calculated to be 28.26 years, with a standard deviation of 18.21 years, indicating a relatively wide spread in the age distribution across the observed population. 
Gender-wise, 65% (169) were male, and 35% (91) were female. The infection rate was distributed across the years as follows: 40.38% (105) in 2022, 44.23% (115) in 2023, and 15.38% (40) in 2024.
Regarding smell profile, 36.90% (96) experienced reduced smell, 58.50% (152) had an average sense of smell, and 4.60% (12) had a good sense of smell. Sleep patterns showed that 93.80% (244) had reduced sleep, while only 6.20% (16) had good sleep. Symptom occurrence varied by time and environment, with 16.50% (43) experiencing symptoms during the day, 26.50% (69) at night, and 56.40% (148) experiencing symptoms at both times. Additionally, 20.80% (54) had symptoms indoors, 13.80% (36) outdoors, and 65.40% (170) in both settings. Seasonally, 10.40% (27) experienced symptoms in summer, 4.20% (11) in winter, and 85.30% (222) throughout the year.
The severity and prevalence of symptoms were also observed among the patients. Eye-related symptoms affected 100% of patients, with 84% experiencing redness, 74% having watery eyes, 88.5% suffering from itching, 21.5% reporting an abnormal sensation in the eyes, 27.3% experiencing eyelid swelling, and 4.6% dealing with dryness.
Nasal symptoms affected 58.07% of patients, with 90.1% experiencing sneezing, 76.8% having a runny nose, 60.3% suffering from a blocked nose, and 54.3% reporting an itchy nose. Regarding family history, 15.38% had a history of allergic conjunctivitis, 10.76% had allergic rhinitis, 5.70% had other allergies, while 68.07% had no known allergy history. In terms of occupation, 49.61% were working professionals, 44.23% were students, and 6.15% were domestic spouses.

The study analyzed allergen sensitivity among patients to identify various allergens and their prevalence. Cenchrus ciliaris was the most common allergen, affecting 42.1% (23) of patients, followed by Ricinus communis at 33.9% (19) and Cyndon dactylon at 32.1% (18). Ageratum conyzoides affected 30.4% (17), while Alvizia lebbeck impacted 25% (14). Prosopis juliflora was reported in 23.2% (13) of cases, and Parthenium hysterophorus in 21.4% (12). Cassia occidentalis, Azadirachta indica, and Cassia siamea each affected 20% (11) of patients, whereas Holobtelea integrifolia and Adhatoda vasica were found in 17.9% (10) of cases. Amaranthus spinosos had a prevalence of 14.3% (8), and Pennisetum typhoides was the least common, affecting only 1.8% (1) of patients.


P values:

In a prospective cohort study involving 263 patients, the relationship between exposure to three types of allergens—mites, pollens, and insects—and the onset of allergic conjunctivitis symptoms was assessed using the Chi-square test. The results revealed a Chi-square statistic of 19.04 with 2 degrees of freedom, and a P-value=.000073, indicating a highly significant association between the type of allergen and symptom onset.
Notably, a larger proportion of patients exposed to mites developed symptoms compared to those exposed to pollens or insects, suggesting mites may be a more potent trigger. The observed frequencies diverged substantially from expected values under the assumption of no association.
These findings underscore the importance of allergen-specific management in preventing and mitigating allergic conjunctivitis.



Table 4   Comparison of Observed vs. Expected Allergic Reactions by Allergen Type

	[bookmark: _Hlk195001386]ALLERGEN TYPE
	OBSERVED YES
	EXPECTED YES
	OBSERVED No
	EXPECTED No

	House dust mites
	112
	96.11
	45
	60.89

	Pollens
	31
	36.12
	28
	22.88

	Insects
	18
	28.77
	29
	18.23









Fig. 1. Bar graph present the Comparison of observed vs Expected Allergic Reactions by Allergen Type

[bookmark: _GoBack]The bar chart compares observed and expected allergic reactions for three allergen types: House Dust Mites (orange), Pollens (blue), and Insects (purple). Categories include "Observed Yes" (reactions observed), "Expected Yes" (reactions anticipated), "Observed No" (no reactions observed), and "Expected No" (no reactions expected). House Dust Mites show the highest values for both observed and expected reactions, indicating they are the most significant allergen, while Pollens and Insects have lower and similar reaction counts across all categories. The chart highlights the alignment between observed and predicted reactions for these allergens.


4. Conclusion

This study explained current understanding of allergic conjunctivitis by examining its prevalence, severity, and associated triggers across a diverse population. It highlights the influence of demographic factors such as age and gender, alongside environmental exposures and specific allergen sensitivities, in shaping disease manifestation. The integration of patient-reported symptoms with allergen profiling help to navigate the condition. The findings explained for the need of implementing of allergen-specific interventions and personalized treatment strategies to improve symptom control and patient outcomes. Furthermore, the statistically significant link between allergen types and symptom onset underscores the importance of accurate diagnosis and targeted allergen avoidance. These insights call for strengthened public health efforts focused on awareness, early diagnosis, and reduction of environmental allergen exposures. This helps bridging the gap between demographic data, environmental exposures, and clinical outcomes. Importantly, the study underscores the relevance of regional allergen profiling in developing localized diagnostic and therapeutic approaches. It also helps with future longitudinal and interventional studies aimed at implementing the evidence-based treatment.
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