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Commentary: Exploring the 
transmission of COVID‑19 through 
the ocular surface

The COVID‑19  (also called SARS‑CoV‑2) pandemic has 
had a major strategic and operational impact on healthcare 
workers, due to its ease of interpersonal transmission.
[1] Like dentists and ENT surgeons, ophthalmologists and 
eye care providers are increased risk of getting infected 
due to the respiratory nature of transmission and patient 
proximity in ophthalmic examination. The role of the eye in 
the transmission of human CoVs is still under discussion. 
Amidst considerable controversy,[2,3] what conclusion can 
one infer about occupational exposure through tears or 
conjunctival secretions? Is it to be considered a potential 
route of transmission? The explanation should be based on 
reliable scientific evidence and available anecdotal reports. 
Two studies from China have shown that in patients with 
conjunctivitis, the virus was detected in tears and conjunctival 
secretions, whereas it was absent in those who did not 
have conjunctivitis.[3,4] In this issue, the authors of a study 
conducted by a single institute in South India report the 
presence of SARS‑Co‑V‑2 in 1 out of 45 conjunctival swabs 
of a COVID‑19 patients having no evidence of conjunctival 
inflammation or ocular symptoms at the time of sample 
collection.[5] This has also been reported earlier too.[6] This 
suggests that a person could be infectious via tears even when 
there is lack of clinical eye signs of involvement. Although the 
detection of viral RNA does not always equate the presence 
of infectious virus and viral RNA shedding of SARS‑CoV‑2 
does not equate with infectivity.[7] Additionally, the single 
time point for conjunctival sampling compounded by the 
transient presence of virus, inadequate sampling or timing 
of sample collection may affect the low viral positivity.[2] 
The important caveat, however, is that it highlights the rare 
presence of SARS‑Co‑V‑2 within the conjunctival sac/tears 
with important implications for public health.

SARS‑COV‑2 is an encapsulated single‑stranded RNA 
virus that has a spike glycoprotein, which interacts with a 
receptor‑ binding domain known as angiotensin‑converting 
enzyme 2  (ACE‑2).[8] This receptor is expressed in the 
membranes of many cells in the body, including the 
respiratory, renal, and intestinal tracts. In the eye, this 
receptor is expressed in conjunctival epithelium, choroid, 
retina, and vascularised retinal pigment epithelium. So the 
discovery of SARS‑CoV‑2 in the tears or conjunctiva is not 
surprising. How does it appear into the conjunctival sac? Is it 
actively secreted by the lacrimal gland? Or is it possible that 
the obstruction of lacrimal drainage pathway plays a role in 
retaining the coronavirus on the ocular surface regardless of 
its presence in the nasal cavity, thus promoting periocular/
face skin contamination by means of epiphora.[8] Could the 
positive pressure of ventilators push the virus retrograde up 
the nasolacrimal passage? Although, at the moment, it seems 
that there is a low risk of this virus spreading through ocular 

discharge, in patients with conjunctivitis, it may survive or 
replicate in the conjunctiva even up to 21 days, after signs of 
conjunctivitis disappear.[2] Also, conjunctival sampling does 
not provide any screening ability because the virus may not 
appear initially in the conjunctiva.[9]

As scientific literature on presence of SARS‑CoV‑2 in 
ocular tissues accumulates, it will clarify the potential risk 
of transmission of COVID‑19 by this route. Present findings 
suggest that the spectrum of those at risk of COVID‑19 infection 
may be broader than previously recognized. It is prudent for 
healthcare workers to assume that ocular fluids are potentially 
infective. As suggested by the authors, precautionary measures 
are recommended when examining all patients  (protective 
goggles or face shield) along with disinfection and sterilization 
of all contact equipment such as tonometers, occluders, vision 
cards, probes and contact lenses for laser procedures. Eventual 
investigations should determine if SARS‑CoV‑2 affects other 
structures of the eye, and determine the immunological 
responses that produce these clinical manifestations. Further 
data would throw more light on the role of novel coronaviruses 
in the eyes and we still have much to learn.

Acknowledgement
Hyderabad Eye Research Foundation.

Joveeta Joseph
Jhaveri Microbiology Centre, Brien Holden Eye Research Centre,  

L. V. Prasad Eye Institute, Hyderabad, Telangana, India

Correspondence to: Dr. Joveeta Joseph,  
Jhaveri Microbiology Centre, Brien Holden Eye Research Centre,  
L. V. Prasad Eye Institute, Hyderabad ‑ 500 034, Telangana, India.  

E‑mail: joveeta@lvpei.org

References
1.	 Zhou Y, Duan C, Zeng Y, Tong Y, Nie Y, Yang Y, et  al. Ocular 

findings and proportion with conjunctival SARS‑COV‑2 in 
COVID‑19 patients. Ophthalmology 2020;127. (Article in press). 
doi: 10.1016/j.ophtha. 2020.04.028.

2.	 Lu CW, Liu XF, Jia ZF. 2019‑nCoV transmission through the ocular 
surface must not be ignored. Lancet 2020;395:e39.

3.	 Chen  L, Liu M, Zhang Z, Qiao K, Huang  T, Chen M, et  al. 
Ocular manifestations of a hospitalised patient with confirmed 
2019 novel coronavirus disease. Br J Ophthalmol 2020. pii: 
bjophthalmol‑2020‑316304. doi: 10.1136/bjophthalmol‑2020‑316304.

4.	 Xia J, Tong J, Liu M, Shen Y, Guo D. Evaluation of coronavirus 
in tears and conjunctival secretions of patients with SARS‑CoV‑2 
infection. J Med Virol 2020;92:589‑94.

5.	 Kumar K, Prakash AA, Gangasagara SB, Rathod SB, Ravi K, 
Rangaiah A, et al. Presence of viral RNA of SARS‑CoV‑2 in 
conjunctival swab specimens of COVID‑19  patients. Indian J 
Ophthalmol 2020;68:1015-7.

6.	 Zhou Y, Zeng Y, Tong Y, Chen C. Ophthalmologic evidence against 
the interpersonal transmission of 2019 novel coronavirus through 
conjunctiva. medRxiv 2020. doi: 10.1101/2020.02.11.20021956.

7.	 Huang Y, Chen S, Yang Z, Guan W, Liu D, Lin Z, et al. SARS‑CoV‑2 
viral load in clinical samples of critically ill patients. Am J Respir 



June 2020	 	 1019Kumar , et al.: To study the presence of viral RNA of SARS‑CoV‑2 in conjunctival swab Specimens of COVID‑19 patients

Cite this article as: Joseph J. Commentary: Exploring the transmission of 
COVID-19 through the ocular surface. Indian J Ophthalmol 2020;68:1018-9.

This is an open access journal, and articles are distributed under the terms of 
the Creative Commons Attribution‑NonCommercial‑ShareAlike 4.0 License, 
which allows others to remix, tweak, and build upon the work non‑commercially, 
as long as appropriate credit is given and the new creations are licensed under 
the identical terms.

Access this article online
Quick Response Code: Website: 

www.ijo.in

DOI:
10.4103/ijo.IJO_1493_20

PMID: 
***

Crit Care Med 2020. doi: 10.1164/rccm. 202003‑0572LE.
8.	 Sun Y, Liu L, Pan X, Jing M. Mechanism of the action between 

the SARS‑ CoV S240 protein and the ACE2 receptor in eyes. Int J 
Ophthalmol (GUOJI YANKE ZAZHI) 2006;6:783‑6.

9.	 Napoli PE, Nioi M, d’Aloja E, Fossarello M. The ocular surface and 
the coronavirus disease 2019: Does a dual ‘ocular route’ exist? J 
Clin Med 2020;9:1269.


