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Abstract  

Background: Viral conjunctivitis, a highly contagious eye infection 

predominantly caused by adenoviruses (65–90%), spreads via contact, droplets, 

or contaminated water. While adenoviruses are usually suspected, this study 

aimed to identify the etiological agents of severe conjunctivitis cases during a 

recent outbreak using molecular diagnostic methods at the Regional Institute of 

Ophthalmology, Government Ophthalmic Hospital, Madras Medical College, 

Chennai. Materials and Methods: A total of 157 patients with severe 

conjunctivitis were referred to the Microbiology department for RT-PCR testing 

at the Regional institute of Ophthalmology, Government Ophthalmic Hospital, 

Madras Medical College, Chennai between October and December 2023. 

Conjunctival swabs were collected and analyzed using real-time polymerase 

chain reaction (RT-PCR) to identify viral pathogens. Result: Of 157 patients, 

101 (64.33%) were male and 56 (35.66%) were female. The age distribution 

showed that the 14–30 years’ groups was most affected and 30-45 years’ group 

was the next commonly affected. Among all cases, 31 (19.74%) were positive 

for viral conjunctivitis via RT-PCR, of which 23 (74.19%) were male and eight 

(25.80%) were female. Enterovirus was identified as the predominant pathogen 

in the RT-PCR-positive cases. Conclusion: Our study identified enterovirus, 

rather than adenovirus, as the primary cause of severe conjunctivitis outbreak, 

highlighting the importance of RT-PCR for accurate pathogen identification. 

Early diagnosis, targeted management, and adherence to hygiene practices are 

critical for controlling the spread of these outbreaks. 

 
 

 

INTRODUCTION 
 

Conjunctivitis, commonly known as pinkeye, may 

have viral, bacterial, or non-infectious allergic 

origins. Viral infections constitute over 80% of all 

infectious illnesses, followed by bacterial 

infections.[1-3] It is a highly contagious, acute viral 

infection of the conjunctiva, primarily caused by 

adenoviruses (65-90%), followed by enteroviruses 

HSV-1, HSV-2, and varicella-zoster virus (VZV). 

Viral conjunctivitis is disseminated by direct contact, 

respiratory droplets, fecal-oral transmission, and 

exposure to unchlorinated or inadequately 

chlorinated water.[4-6] Viral conjunctivitis typically 

manifests with symptoms, such as foreign body 

sensation, pruritus, photophobia, impaired vision, 

and bulbar conjunctival erythema. Severe cases 

exhibit petechial or subconjuctival hemorrhage.[7] 

Immune cell infiltration and localized inflammatory 

lesions in the subepithelial layer are associated with 

viral conjunctivitis. Determining the etiological 

agents of conjunctivitis in a particular geographical 

area may facilitate the selection of suitable treatment 

procedures. Laboratories can employ multiple 

techniques to identify viral infections, including viral 

culture, antigen detection, serology, nucleic acid 

detection, direct immunofluorescence, and rapid 

antigen detection immunoassays. Viral cell cultures 

of conjunctival specimens can confirm the presence 

of the virus; however, they are difficult to perform 

owing to the need for sophisticated equipment, 

skilled laboratory personnel, and considerable delays 

in result acquisition.  

Nucleic acid detection is more sensitive than 

alternative methods and does not rely on the presence 

of a living virus or suitably infected cells. The 

diagnosis of viral conjunctivitis is typically based on 
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patient history and clinical observations; however, 

serological and molecular diagnostic tests are also 

accessible. Unwarranted antibiotic treatment is often 

prescribed owing to unidentified causes. 

Consequently, polymerase chain reaction (PCR) is 

becoming recognized as the "gold standard" for 

identifying viral conjunctivitis.[8-11] 

Aim: This study aimed to identify the current 

etiological agents of viral conjunctivitis in severe 

cases using molecular diagnostic methods at the 

Regional Institute of Ophthalmology and Govt 

Ophthalmic Hospital, Madras Medical College, 

Chennai. 
 

MATERIALS AND METHODS 
 

This observational and cross-sectional study included 

157 patients with severe conjunctivitis who were 

referred to the microbiology department for RTPCR 

for viral study at the Regional Institute of 

Ophthalmology, Government Ophthalmic Hospital, 

Madras Medical College, Chennai, between October 

and December 2023. Written informed consent was 

obtained from all patients. 

Inclusion Criteria 

• Patients with severe conjunctivitis were referred 

for RT-PCR analysis. 

• Cases were reported between October and 

December 2023. 

Exclusion Criteria 

Patients with mild or moderate conjunctivitis were 

excluded. 

Methods: Conjunctival swabs were collected from 

the inferior palpebral conjunctiva of clinically 

suspected severe viral conjunctivitis cases. The 

swabs were immediately placed in a viral transport 

medium (VTM) and transported in a cold chain to 

the virology laboratory at the King Institute of 

Preventive Medicine and Research, Chennai, Tamil 

Nadu.  

The samples were processed in the virology 

laboratory by initial vortexing and centrifugation at 

10,000 rpm for 10 min at 4°C. The supernatant was 

subjected to a real-time polymerase chain reaction 

(PCR) for viral analysis. The data were entered into a 

Microsoft Excel spreadsheet and presented as 

frequencies and percentages. 

 

RESULTS 

 

Among 157 patients, males are 101 (64.33%), 

females are 56 (35.66%) patients. The age 

distributions of the total cases, < 14 years were 17 

males and 7 females, 14-30 years of age were 28 

males and 26 females, 31-45 years of age were 20 

males and 12 females, ages between 46-60 years were 

23 males and 6 females, and in age >60 years, 13 

patients were males and 5 were females. 

Among 157 severe conjunctivitis cases, 31 (19.74%) 

had total RTPCR-positive conjunctivitis, of which 23 

were male positive (74.19%) and 8 were female 

positive (25.80%) for viral study [Table 1]. 

Among the 31 RTPCR-positive cases, 26 (83.87%) 

were enterovirus positive, 3 (9.67%) were adenovirus 

positive, and 2 (6.45%) were HSV-positive [Table 2]. 

 

Table 1: Age, gender wise distribution of severe conjunctivitis cases and identification of viral etiology. 

  Gender Viral Etiology 

  Male Female Total 

tested  

Total 

positive 

Male Female Enterovirus Adenovirus HSV 

Age 

groups 
(years) 

< 14 17 7 24 1 0 1 1 0 0 

14-30 28 26 54 10 8 2 10 0 0 

31-45 20 12 32 11 8 3 6 3 2 

46-60 23 6 29 7 5 2 7 0 0 

> 60 13 5 18 2 2 0 2 0 0 

Total 101 

(64.3%) 

56 

(35.7%) 

157 

(100%) 

31 

(19.7%) 

23 

(74.2%) 

8 

(25.8%) 

26 (83.9%) 3 (9.7%) 2 

(6.5%) 

 

Table 2: RT-PCR positive virus distribution of severe conjunctivitis cases 

Total positive RT-PCR Enterovirus Adenovirus HSV 

31 (19.74%) 26 (83.87%) 3 (9.67%) 2 (6.45%) 

 

DISCUSSION 
 

Conjunctivitis outbreaks typically go unnoticed in 

standard disease surveillance systems unless they 

garner media attention locally. Identifying 

conjunctivitis clusters and halting their spread is 

crucial for preventing a population-wide outbreak.[11] 

In our study, 157 cases of severe conjunctivitis were 

analyzed. Of these, 101 (64.33%) were male and 56 

(35.66%) were female. The age-wise distribution 

showed that the 14-30-year age group was the most 

affected, with 54 (34.39%) cases, followed by the 31-

45-year age group, which accounted for 32 (20.38%) 

cases. This finding aligns with a prior study by Azari 

and Barney,[12] which emphasizes that youth are more 

sensitive to acute conjunctivitis due to increased 

exposure to social gathering venues, such as schools, 

workplaces, social events, and outdoor activities. 

Furthermore, Gordon-Shaag et al,[13] proposed that 

susceptibility among the 31-45 age demographic may 

be attributed to occupational exposure and lifestyle 

factors. These trends underscore the influence of 

environmental exposure, social interactions, and 

lifestyle factors on the onset of conjunctivitis.[14] 

In contrast, pediatric and elderly participants were the 

least affected, likely because of reduced exposure to 
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high-risk environments and behavioural differences, 

such as more controlled hygiene practices in children 

and decreased communal activities in older 

adults.[14,15] 

RT-PCR analysis revealed that 31 (19.74%) patients 

were positive for viral conjunctivitis. Of these, 23 

(74.19%) were male and eight (25.80%) were female, 

reflecting a significantly higher prevalence among 

males. This pattern aligns with a study conducted by 

Fredrick et al., which reported a male-to-female ratio 

of 1.34:1 and attributed the higher prevalence in 

males to occupational and environmental risk factors. 

Men often engage in outdoor activities, thereby 

increasing their exposure to viral transmission 

risks.[16,17] 

Among RT-PCR-positive severe conjunctivitis cases, 

enterovirus was identified in 26 (83.87%) cases, 

adenovirus in 3 (9.67%) cases, and herpes simplex 

virus (HSV) in 2 (6.45%) cases. These findings 

highlight the predominance of enteroviruses as the 

primary etiological agents. Enteroviruses, which 

belong to the Picornaviridae family, can cause a 

range of symptoms, the severity of which is 

influenced by factors such as viral load, exposure 

time, and host conditions. The use of RT-PCR, the 

most sensitive diagnostic method, allows the accurate 

detection of these pathogens and provides insights 

into the viral load on the conjunctival surface, which 

is relatively sparse compared to other mucosal 

surfaces.[17-19] These findings collectively emphasize 

the critical role of molecular diagnostics in 

identifying the etiological agents of conjunctivitis 

outbreaks and understanding epidemiological trends 

related to demographic and behavioural factors. 

The findings from this study are further supported by 

our understanding of enterovirus epidemiology and 

clinical manifestations, such as the study by 

Nishimura et al., which highlights the diversity and 

pathogenic potential of enteroviruses. Enteroviruses 

can cause a wide range of diseases, including acute 

hemorrhagic conjunctivitis and neurological 

complications. Their persistence in the environment 

and ability to adapt to various host conditions 

underscores their potential to cause widespread 

outbreaks in susceptible populations.[20,21] 

Furthermore, global trends in enterovirus outbreaks 

reflect periodic and seasonal variations, which may 

explain the epidemiological dynamics observed in 

our study. These trends emphasize the importance of 

public health surveillance and targeted interventions 

to mitigate the spread of enterovirus-associated 

conjunctivitis. Public health strategies, including 

enhanced hygiene practices, proper waste 

management, and educational campaigns, are 

essential for controlling outbreaks. Future research 

on the molecular characteristics and transmission 

dynamics of enteroviruses can provide deeper 

insights and inform the development of targeted 

preventive and therapeutic strategies. 

 

 

CONCLUSION 
 

In conclusion, our study identified enterovirus as the 

predominant etiological agent in severe 

conjunctivitis cases during this outbreak, verified 

through RT-PCR, underscoring the value of 

molecular diagnostics in managing viral outbreaks in 

tertiary care settings. The demographic trends 

observed, such as the higher prevalence in males and 

middle-aged individuals, highlight the impact of 

occupational and social exposure on disease 

vulnerability. These findings call for targeted public 

health interventions and enhanced preventive 

measures to mitigate the risk in high-exposure 

groups. Further research on the molecular 

characteristics and transmission dynamics of 

enterovirus-associated conjunctivitis may provide 

deeper insights and inform effective control 

strategies. 

 

REFERENCES 
 
1. Fredrick N, Nirmal S, Krishnasamy K, Karthik T, Kumar NK, 

Senthilvelan S. A Clinico-Virological Study on Identification 

of Viral Aetiological Agents in Conjunctivitis. tnoa J Ophthal 

Sci Res 2023:1; 61:51-6. 
https://doi.org/10.4103/tjosr.tjosr_92_22. 

2. Azari AA, Barney NP. Conjunctivitis: a systematic review of 

diagnosis and treatment: A systematic review of diagnosis and 
treatment. JAMA 2013; 310:1721–9. 

https://doi.org/10.1001/jama.2013.280318. 

3. Gogoi T, Naznin T, Nath K, Sarmah N, Borkakoty B. A 
clinical study on current patterns of epidemic conjunctivitis in 

a tertiary care hospital of Assam, North-East India. Indian J 

Ophthal. 2024:1; 72:1527-9. 
https://doi.org/10.4103/IJO.IJO_2776_23. 

4. Balasopoulou A, Κokkinos P, Pagoulatos D, Plotas P, Makri 

OE, Georgakopoulos CD, et al. Α molecular epidemiological 
analysis of adenoviruses from excess conjunctivitis cases. 

BMC Ophthalmol 2017;17. https://doi.org/10.1186/s12886-

017-0447-x. 
5. Chavan NA, Shinde P, Tikute S, Vishwanathan R, 

Deoshatwar AR, Gurav YK, et al. Acute hemorrhagic 

conjunctivitis outbreaks associated with Coxsackievirus A-24 
in India, 2023. J Infect Public Health 2024;18:102626. 

https://doi.org/10.1016/j.jiph.2024.102626.  
6. Das AV, Basu S. Epidemic keratoconjunctivitis in India: 

Trend analysis and implications for viral outbreaks. Indian J 

Ophthalmol 2020;68:732–6. 
https://doi.org/10.4103/ijo.IJO_626_20. 

7. Wilhelmus KR, Jones DB. What’s new: acyclovir for 

treatment of ocular viral infections. Tex Med 1983; 79:27–9. 
https://pubmed.ncbi.nlm.nih.gov/6312627/. 

8. Manasseh GSL, Amarakoon S, Photiou V, Arruti N, Borman 

AD. Approach to conjunctivitis in newborns. BMJ 
2022;376:e068023. https://doi.org/10.1136/bmj-2021-

068023.  

9. Pinto RDP, Lira RPC, Arieta CEL, Castro RS de, Bonon SHA. 
The prevalence of adenoviral conjunctivitis at the Clinical 

Hospital of the State University of Campinas, Brazil. Clinics 

(Sao Paulo) 2015;70:748–50. 
https://doi.org/10.6061/clinics/2015(11)06. 

10. Johari Moghadam MM, Mohamad Yari M, Azizi Jalilian F, 

Amini R, Bazzazi N. Epidemiology and molecular diagnosis 
of acute conjunctivitis in patients attending Hamadan, west 

Iran ophthalmology clinics 2016–2017. Clin Optom (Auckl) 

2019;11:105–11. https://doi.org/10.2147/opto.s217722. 
11. Jhanji V, Chan TCY, Li EYM, Agarwal K, Vajpayee RB. 

Adenoviral keratoconjunctivitis. Surv Ophthalmol 

2015;60:435–43. 
https://doi.org/10.1016/j.survophthal.2015.04.001. 



422 

 International Journal of Academic Medicine and Pharmacy (www.academicmed.org) 
ISSN (O): 2687-5365; ISSN (P): 2753-6556 

12. Azari AA, Barney NP. Conjunctivitis: a systematic review of 

diagnosis and treatment. JAMA 2013;310:1721–9. 

https://doi.org/10.1001/jama.2013.280318. 

13. Gordon-Shaag A, Zimmerman DR, Shneor E. The 

epidemiology and treatment of conjunctivitis at Urgent Care 
Centres in Israel. Clin Ophthalmol 2019;13:771–9. 

https://doi.org/10.2147/OPTH.S202362. 

14. Kumah DB, Lartey SY, Yemanyi F, Boateng EG, Awuah E. 
Prevalence of allergic conjunctivitis among basic school 

children in the Kumasi Metropolis (Ghana): a community-

based cross-sectional study. BMC Ophthalmol 2015;15:69. 
https://doi.org/10.1186/s12886-015-0053-8. 

15. Bloomfield SF, Stanwell-Smith R, Crevel RWR, Pickup J. 

Too clean, or not too clean: the hygiene hypothesis and home 
hygiene. Clin Exp Allergy 2006;36:402–25. 

https://doi.org/10.1111/j.1365-2222.2006.02463.x. 

16. Korpole NR, Kurada P, Korpole MR. Gender difference in 
Ocular Diseases, risk factors and management with specific 

reference to role of Sex Steroid Hormones. J Midlife Health 

2022;13:20–5. https://doi.org/10.4103/jmh.jmh_28_22. 
17. Fredrick N, Nirmal S, Krishnasamy K, Karthik T, Senthil 

Kumar N, Senthilvelan S. A clinico-virological study on 

identification of viral aetiological agents in conjunctivitis. 

TNOA J Ophthalmic Sci Res 2023;61:51. 

https://doi.org/10.4103/tjosr.tjosr_92_22.  

18. Aishwarya A, Agarwal R, Garg A, Jain V. Clinical insights 

and real-time PCR analysis of the first adeno-enterovirus 
conjunctivitis outbreak in India: A comprehensive cross-

sectional study. J Postgrad Med 2024;70:143–8. 

https://doi.org/10.4103/jpgm.jpgm_256_24. 
19. Boynes A, Pham C, Jardine D, Chan E. Ocular manifestations 

of Enterovirus: An important emerging pathogen. Ophthalmol 

Sci 2024;4:100562. 
https://doi.org/10.1016/j.xops.2024.100562. 

20. Nishimura Y, Lee H, Hafenstein S, Kataoka C, Wakita T, 

Bergelson JM, et al. Enterovirus 71 binding to PSGL-1 on 
leukocytes: VP1-145 acts as a molecular switch to control 

receptor interaction. PLoS Pathog 2013;9:e1003511. 

https://doi.org/10.1371/journal.ppat.1003511.  
21. Xie Z, Khamrin P, Maneekarn N, Kumthip K. Epidemiology 

of Enterovirus genotypes in association with human diseases. 

Viruses 2024;16:1165. https://doi.org/10.3390/v16071165. 

 

 


