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ABSTRACT

Background: Since the relation between ocular manifestation and coronavirus disease 2019 (COVID-19) has been not elucidated
well, thus this study was performed to assess the transmission to patients and healthcare providers via ocular secretions, and
to decide if there is a link between ocular symptoms and COVID-19. Methods: A total of 101 patients who have been diagnosed
with COVID-19 based on the clinical symptoms, radiological studies and confirmed by reverse transcriptase-polymerase chain
reaction (RT-PCR), and hospitalized in Corona ward of Imam Khomeini Hospital in Ardabil from April 15, 2020 to September 15,
2020. Ocular examination was done and patients’ demographical data and ocular symptoms were recorded. Also, ocular secretion
specimens were obtained to evaluate the COVID-19 RT-PCR test to detect the virus in ocular secretion specimen. Results: In this
study, we observed that 15.8% of patients had positive RT-PCR test for COVID-19 in their ocular secretion specimens. In addition,
we showed that there is no difference between male and female as well as age in patients with positive RT-PCR and negative
tests obtained from ocular secretion. In addition, we observed that 27 patients (26.7%) were symptomatic patients for ocular
manifestations including conjunctivitis, epiphora, injection, discharge, etc., but only 2 patients (1.98%) had follicular conjunctivitis
during examination. Besides, nonsymptomatic patients (for ocular manifestations) had significant lower rate of positive RT-PCR
test from their ocular secretion. Conclusion: This study showed that ocular secretion might be a source of COVID-19 infection
even in nonsymptomatic patients. Thus, self-protection from ocular secretion should be observed by ophthalmologists from all
patients (even nonsymptomatic patients).
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Introduction was proclaimed a public health emergency of international

importance on January 30, 2020 and was named a pandemic

Coronavirus disease 2019 (COVID-19) began in Wuhan, by the World Health Organization (WHO) in March 2020.!"
China, in December 2019 and spread quickly worldwide. It More than 58 million recorded cases of COVID-19 and almost
1.4 million deaths wotldwide have been documented as of
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and in extreme cases can evolve into acute respiratory distress

syndrome, cytokine storm, multiple organ failure, and death.?*

SARS-CoV-2is known to induce manifestations in organ systems,
including gastrointestinal and ocular tissues.”'”! Although the
key route of transmission is through respiratory droplets,'"'
experiments conducted during the SARS-CoV pandemic
triggered by a virus that is phylogenetically close to SARS-CoV-2

showed the existence of viral RNA in tear samples.">!

! During
the 2003 SARS-associated coronavirus epidemic, one analysis
showed that the most predictive predictor for transfer of
infection from infected patients to healthcare workers was
whether healthcare personnel used safe eyewear.”! This posed
concerns regarding possible alternate forms of transmission.
During the current pandemic, numerous cases of ocular
involvement, including features of follicular conjunctivitis, have
been documented in patients infected with SARS-CoV-2, and
others have shown the existence of viral RNA in conjunctival

1316 However,

or tear specimens obtained from these patients.
the effects of ocular activity in the progression and prognosis

of systemic disease are not understood.

Data collection is required to evaluate the frequency and type
of ocular manifestations correlated with COVID-19 and the
percentage of cases of reverse transcriptase-polymerase chain
reaction (RT-PCR) positivity of viral RNA in ocular fluids. We
performed an examination to assess the transmission to patients
and healthcare providers via ocular secretions, and to decide if
there is a link between ocular activity and COVID-19.

Methods

In this study, patients with viral respiratory infection have been
enrolled for further analysis. A total of 101 cases who have been
diagnosed with COVID-19 based on the clinical symptoms,
radiological studies and confirmed by RT-PCR, and hospitalized in
Corona ward of Imam Khomeini Hospital in Ardabil from April
15, 2020 to September 15, 2020 on the basis of the 5* version
of the National Guideline for the Prevention and Management
of Novel Coronavirus Pneumonia issued by the National Health
Commission of Iran. Patient signs, ocular manifestations, chest
computed tomographic scans, and resuscitation. This research
was accepted by the ethics committee of Ardabil University
of Medical Sciences (IR.ARUMS.REC.1399.285), and all
patients provided informed written consent. In this study, we
recorded the patients’ demographical data including age and
genders ophthalmologic ant segment examination done by an
ophthalmologist and new ocular symptoms after COVID-19
infection asked and recorded. In addition, the ocular secretion
specimens were obtained to evaluate the COVID-19 RT-PCR
test to detect the virus in ocular secretion specimen. Both
statistical analyzes were conducted using SPSS version 25.0 (SPSS
Inc). Means for continuous vatiables were compared using an
independent group t-test while the data were usually distributed;
otherwise, the Mann-Whitney test was used. Proportions for
categorical vatiables were compared using the *and Fisher exact
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test as appropriate. For unadjusted compatisons, a two-sided o,
of less than. 05 was considered statistically significant.

Results

In the current report, 101 patients diagnosed with COVID-19
based on the clinical, radiological studies, and RT-PCR results,
were enrolled in the results section. Of these patients, the mean
age was 57.7 = 14.1, and 55 patients were male and 46 cases
were female. The mean age in male group was 58.8 £ 15.1
and the mean age in female group was 56.41 £ 12.86. Analysis
showed that age was not significantly different in male and
female groups (P > 0.05). All patients were diagnosed with mild
to moderate COVID-19. Twenty-seven patients (26.7%) had a
problem with ocular manifestations such as epiphora, chemosis,
itching, injection, and discharge but during examination only
2 patients (1.98%) had follicular conjunctivitis.

In this article, we observed that the RT-PCR tests obtained from
ocular secretion specimens were positive in 16 cases and negative in
87 cases (15.8%). In patients with positive RT-PCR obtained from
ocular secretion specimens, eight patients were male and eight patients
were female. In addition, the mean age in patients with positive ocular
specimens was 56.1 + 18.8 and was 57.9 & 13.3 in negative cases. Our
results showed that there are no significant differences among male
and female as well as age among patients with negative and positive
RT-PCR obtained from ocular secretion specimens [P > 0.05,
Table 1]. In addition, in 27 patients, who represent the ocular
manifestation, 2 cases (7.4%) had positive RT-PCR test from ocular
secretion. In 74 nonsymptomatic patients (for ocular manifestations),
14 cases (18.9%) had positive RT-PCR tests from ocular secretion.
Obur results showed that the rate of positive RT-PCR test from ocular
secretion was significantly higher in nonsymptomatic patients (for
ocular manifestations) (P < 0.05).

Discussion

In this study, we observed that 15.8% of patients had positive
RT-PCR test for COVID-19 in their ocular secretion specimens.
In addition, we showed that there is no difference between male
and female as well as age in patients with positive RT-PCR and
negative tests obtained from ocular secretion.

Few prior pieces of research have examined ocular signs
and symptoms in patients afflicted with SARS-CoV-1 and

Table 1: Comparison of demographical data in two groups
(positive and negative RT-PCR from ocular secretions)

General RT-PCR obtained from ocular P
(n=101) secretion specimen
Positive (n=16) Negative (n=85)
Age 57.7t14.1 56.1+18.8 57.9+13.3 P=0.873
Gender P=0.691
Male 55 (54.4%) 8 (50%) 47 (55.3%)
Female 46 (45.6%) 8 (50%) 38 (44.7%)
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SARS-CoV-2. A few studies tested the existence of SARS-CoV-2
in tear fluid."*"* Previous studies have indicated that the shedding
of potentially contagious viruses can occur in individuals who
have no fever and mild or missing symptoms of infection. Since
unprotected eyes have been correlated with an increased risk of
transmission of SARS-CoV-1, in support of our current findings,
our results may indicate that SARS-CoV-2 may be transmitted
through the eye. In this regard, the guidelines include techniques
to avoid disease transmission between ophthalmologists and
contact lens professionals and aerosols created by eye procedures
such as cataract surgery and noncontact tonometry."*' However,
there is no direct evidence of this issue in the literature. In this
regard, the aim of the current study was to clucidate that the
transmission possibility from eye secretion.

Ocular symptoms such as irritation, redness, and conjunctivitis
can be seen in subjects with COVID-19.' The transmission
of ocular fluid disease remains unknown and the rates of viral
RNA diagnosis from conjunctival swabs/tear fluids utilizing
RT-PCR are limited. Such a comprehensive study can enable
preparing agencies, ophthalmologists, and intensifiers to treat
their patients and to establish recommendations for personal
protective equipment, including eye gear. In this regard, Olivia
Li ez al" declared that ophthalmologists should take particular
care when examining patients, because of both the proximity to
patients’ nose and mouth, and the potential exposure to tears that
may contain the virus. Research into if COVID-19 can be found
in tears and conjunctival scrapings would be valuable and inform
ongoing disease prevention strategies. In addition, Hu es /"
showed that conjunctivitis might be the first ocular manifestation
of COVID-19 and might be spread from the ocular secretion.
Also, Wu ez al"¥ reported that about 30% of patients had ocular
involvement by presenting conjunctivitis, epiphora, etc., In line
with previous studies, this study showed that ocular secretions
might have coronavirus in about 16% of patients. Thus, ocular
secretion could be a potent transmission pathway. On the other
hand, since the rate of positive RT-PCR test obtained from
ocular secretion was higher in nonsymptomatic patients (for
ocular manifestations), therefore, it could be concluded that
ophthalmologists should observe self-protection from all
patients (even nonsymptomatic cases) during the pandemic.

The shortcomings and limitations of this analysis involve a
comparatively limited sample size and lack of comprehensive
eye exam to determine intraocular problems such as retinal
involvement due to the practical difficulties of treating these
patients at this period. In comparison, we only sampled once
from the eye of each patient, which could decrease prevalence
due to false negatives. However, these eatly findings are shared
in an attempt to educate ophthalmologists and others around
the world about the eye signs of COVID-19. In addition, other
clinical ocular features and manifestations might be helpful to
elucidate the role of positive ocular RT-PCR tests in symptoms
such as chemosis, epiphora, conjunctival hyperemia, corneal
abrasion, etc.
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Conclusion

Results of this study showed that ocular secretion might be a
source of COVID-19 infection even in nonsymptomatic patients.
Thus, self-protection from ocular secretion should be observed
by ophthalmologists from all patients (even nonsymptomatic
patients).

Declaration of patient consent

The authors certify that they have obtained all appropriate
patient consent forms. In the form, the patient(s) has/have
given his/her/their consent for his/her/their images and other
clinical information to be reported in the journal. The patients
understand that their names and initials will not be published and
due efforts will be made to conceal their identity, but anonymity
cannot be guaranteed.

Financial support and sponsorship
Nil.

Conflicts of interest

There are no conflicts of interest.

References

1. Lu R, Zhao X, Li J, Roquelaure Y, Descatha A. Genomic
characterization and epidemiology of 2019 novel
coronavirus: Implications for virus origins and receptor
binding. Lancet 2020;395:565-74.

2.  To KF, Lo AW. Exploring the pathogenesis of severe acute
respiratory syndrome (SARS): The tissue distribution of
the coronavirus (SARS-CoV) and its putative receptor,
angiotensin-converting enzyme?2 (ACE2). J Pathol
2004;203:740-3.

3. Peiris JS, Yuen KY, Osterhaus AD, Stohr K. The severe acute
respiratory syndrome. N Engl ] Med 2003;349:2431-41.

4. National Health Commission of the People’s Republic of
China. The guideline on diagnosis and treatment of the
novel coronavirus pneumonia (NCP): Revised version of
the 5" edition. Available from: http://www.nhc.gov.cn/xcs/
zhengcwj/202002,/d4b895337e19445f8d728fcafle3el 3a.
shtml. [Last accessed on 2020 Feb 8].

5. Loon SC, Teoh SC, Oon LL, Se-Thoe SY, Ling AE, Leo YS,
et al. The severe acute respiratory syndrome coronavirus
in tears. Br J Ophthalmol 2004;88:861-3.

6. Hoehl S, Berger A, Kortenbusch M, Kortenbusch M, Cinatl J,
Bojkova D, et al. Evidence of SARS-CoV-2 infection in
returning travelers from Wuhan, China. N Engl J Med
2020;382:1278-80

7. Raboud J, Shigayeva A, McGeer A, Bontovics E, Chapman M,
Gravel D, et al. Risk factors for SARS transmission from
patients requiring intubation: A multicentre investigation
in Toronto, Canada. PLoS One 2010;5:e10717.

8. Seah I, Agrawal R. Can the coronavirus disease
2019 (COVID-19) affect the eyes? A review of coronaviruses
and ocular implications in humans and animals. Ocul
Immunol Inflamm 2020;28:391-5.

9. Dockery DM, Rowe SG, Murphy MA, Krzystolik MG. The
ocular manifestations and transmission of COVID-19:

Volume 11 : Issue 5 : May 2022


http://www.nhc.gov.cn/xcs/zhengcwj/20
http://www.nhc.gov.cn/xcs/zhengcwj/20

10.

11.

12.

13.

14.

Davarnia, et al.: Infectious rate of ocular discharges

Recommendations for prevention. J Emerg Med
2020;59:137-40.

Hong N, Yu W, Xia J, Shen Y, Yap M, Han W. Evaluation of
ocular symptoms and tropism of SARS-CoV-2 in patients
confirmed with COVID-19. Acta Ophthalmol 2020. doi:
10.1111/a0s.14445.

Zhang X, Chen X, Chen L, Deng C, Zou X, Liu W, et al. The
evidence of SARS- COV-2 infection on ocular surface. Ocul
Surf 2020;18:360-2.

Chen L, Deng C, Chen X, Zhang X, Chen B, Yu H, et al. Ocular
manifestations and clinical characteristics of 534 cases of
COVID-19 in China: A cross-sectional study. medRxiv 2020.
doi: 10.1101/2020.03.12.20034678.

Xie H-T, Jiang S-Y, Xu K-K, Liu X, Xu B, Wang L, et al.
SARS-CoV-2 in the ocular surface of COVID-19 patients.
Eye Vis (Lond) 2020;7:23.

Deng C, Yang Y, Chen H, Chen W, Chen Z, Ma K, et al.

Journal of Family Medicine and Primary Care

1784

15.

16.

17.

18.

Ocular Dectection of SARS-CoV-2 in 114 Cases of COVID-19
Pneumonia in Wuhan, China: An Observational Study.
Rochester, NY: Social Science Research Network; 2020.

Mungmungpuntipantip R, Wiwanitkit V. Ocular
manifestation, eye protection, and COVID-19. Graefes Arch
Clin Exp Ophthalmol 2020;258:1339.

Olivia Li J-P, Lam DSC, Chen Y, Ting DSW. Novel coronavirus
disease 2019 (COVID-19): The importance of recognising
possible early ocular manifestation and using protective
eyewear. Br J Ophthalmol 2020;104:297-8.

Hu K, Patel J, Patel BC. Ophthalmic Manifestations of
Coronavirus (COVID-19); StatPearls. Treasure Island (FL):
StatPearls Publishing; 2020.

Wu P, Duan F, Luo C, Li Q, Qu X, Liang L, et al. Characteristics
of ocular findings of patients with coronavirus disease
2019 (COVID-19) in Hubei province, China. JAMA
Ophthalmol 2020;138:575-8.

Volume 11 : Issue 5 : May 2022



