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Abstract

Coronavirus disease-19 (COVID-19) is caused by severe acute respiratory syndrome coronavirus 2 RNA (SARS-CoV-2
RNA). It usually manifests by fever and/or respiratory illness. Here, we present a case of COVID-19 patient who initially
presented ocular symptoms like redness, itching, and watery discharge. Afterward, the patient developed fever and anosmia
suggestive of COVID-19 disease. Nasopharyngeal swab and conjunctival swab test for SARS-CoV-2 RNA revealed positive
by reverse-transcriptase real-time polymerase chain reaction. The patient was managed symptomatically at home and did not
require any hospital admission. On day |2, the patient clinically recovered fully and his follow-up testing for SARS-CoV-2 RNA
of both conjunctival swab and nasopharyngeal swab became undetected. This report emphasized that conjunctival mucosa
may be considered as a portal of entrance for SARS-CoV-2 RNA in addition to the respiratory route. This study highlighted
that any kind of ocular manifestations, such as conjunctival hyperemia, chemosis, watery discharge, periorbital erythema, and
burning sensation should never be overlooked for probable COVID-19 in current pandemic settings. Moreover, strict eye
protection using goggles/face shield should be used by all health care workers despite any working environment while caring
for patients with or without COVID-19-related signs.
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patients during close contact or direct touching of eyes with
contaminated hands.” Here we report a molecular detection
of SARS-CoV-2 RNA in conjunctival swab (CS) in COVID-
19 patients who presented initial ocular manifestations. The
aim of this report is to document SARS-CoV-2 RNA in con-
junctival mucosa and emphasize the importance of eye pro-
tection while seeing suspected COVID-19 patients.

Introduction

Coronavirus disease-19 (COVID-19) is a respiratory illness
that is caused by severe acute respiratory syndrome corona-
virus 2 (SARS-CoV-2) started from Wuhan, China, in late
2019.! This disease progresses from asymptomatic condi-
tions? to various clinical symptoms like fever, sneezing,
cough, headache, nausea, diarrhea, kidney failure, and so
on.? Transmission of this disease occurs through respiratory

droplets that reach to mucosal surfaces like mouth, nose,
eyes, or through close contacts when someone sneezes,
coughs, or talks.*

Research reports exposed that SARS-CoV-2 RNA can be
detected in the conjunctival surface or tears besides usual
respiratory samples® and conjunctivitis often appeared as the
first symptom of COVID-19 diseases suggested that eye
route may also be a potential route for SARS-CoV-2 trans-
mission.® It can occur through the exposure of conjunctival
mucosa from infectious droplets expelled from COVID-19
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Case 00T ‘ST un( I &
A 30-year-old male and a physician by profession devel-
oped unilateral red eye, itching, and watery discharge on 020z ‘¥z unf S
3 June suggestive of acute conjunctivitis (Table 1). This ) ~
symptom persisted for 4 days (up to 6 June 2020) and his 020z ‘€z unf ”
eye condition improved gradually by conservative treat- . _
ment. On the second day of eye complaints (4 June 2020), 020z ‘Te unf h
he also develop'ed a low-grade fever ' (tempF:ra- 070z ‘17 unf S
ture < 100°F) and it was also managed by taking antipy-
retic. But, on the sixth day of his illness (7 June 2020), he 020z ‘0z un( o
complained of anosmia. As both fever and anosmia are
the symptoms of COVID-19, he decided to go for SARS- 0702 ‘61 un[ ©
CoV-2 RNA test. On the ninth day of his illness (10 June
2020), he visited COVID-19 Laboratory of Bangabandhu 0202 ‘g1 un[ ~
Sheikh Mujib Medical University (BSMMU), Dhaka. At
sample collection booth, nasopharyngeal swab (NPS) 020T ‘21 unf ©
was collected and considering the initial ocular symp-
toms of the patient, a conjunctival swab (CS) was also 0202 ‘91 un[ I+ 2
collected at the same time purely for academic interest. It
is important to note that, CS collection is not a routine 020T ‘s1 un( X
practice for COVID-19 detection.
At day 9 (10 June 2020), he was identified as SARS- 020T ‘%1 un( =
CoV-2 RNA positive in NPS sample and interestingly, his
CS sample also came positive for SARS-CoV-2 RNA . adec o
(Supplementary Figure 1). On the 11th day of his illness § 020t ‘¢l unf bR
(12 June 2020), all his clinical symptoms were resolved = . -
and from day 12 (13 June 2020), the patient experienced a o 0zoe ‘21 unf -
complete clinical recovery. His medical history was unre- éf . o
. . . 020z ‘1 | unf e
markable and he did not mention about any episode of 2
sneezing, cough, respiratory distress, headache, or gastro- § 020z ‘01 un[ F + oo
intestinal problem. His follow-up SARS-CoV-2 RNA 8o
detection at day 15 (16 June 2020) revealed undetected T 0202 ‘6 un[ P
RNA in CS but detected RNA status in NPS. Finally, at day §
24 (25 June 2020), he achieved undetected SARS-CoV-2 g 070z ‘g un( ~
RNA status. He did not have any history of loss or blurring 8
of vision or any serious ocular condition. During the study 2 020z ‘2 un( ©
period, the patient was managed at home with symptomatic Z <5
treatment and did not require hospitalization. S | 020z ‘9 un( w | 8
As per the current context of COVID-19 status, we ques- é g
tioned him about any recent travels or close contacts with % 020z ‘g un( < | 5
suspected or diagnosed COVID-19 cases and all his < s
answers in this regard were negative. But he admits to per- | 0T0C % unf ~ :.
forming duty at the surgical out-patients department in a o 2
non-COVID hospital of Dhaka city on 1 June 2020 (prob- § | ococ ‘g unf o z
able day of contact with COVID-19 case) using safety E— ‘ g
equipment. After the appearance of symptoms, the patient > | ocoTe unf wosdwds oN B
kept himself in self-quarantine until he achieved undetected S ) ®
SARS-CoV-2 RNA status by reverse-transcriptase real- % 020z ‘1 unf - 32E3u03 3Iqeqo.d e .§
time polymerase chain reaction (PCR). None of his family ks < O :
members reported fever, general malaise, or respiratory E 3z Z
symptoms suggestive of COVID-19. g N o f‘ fl 2 3
This study followed the declaration of Helsinki, and = 2 8 % >c'> £/
written informed consent was obtained from the patients > T e w2 21900 % g
for publication. 2 g g v Ef,88 |22 %@
FlAl s 12828 ISSAlF
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Laboratory method

With all aseptic precaution and ensuring proper biosafety,
both NPS and CS were collected from the patient with a
flocked swab having medical grade nylon microfibers. After
the collection, each swab was inserted in the sample storage
tube (Sansure Biotech Inc., Hunan Province, 410205, P.R.
China) containing 2mL normal saline with RNase inhibitor.
The sample was examined at the COVID-19 laboratory for
SARS-CoV-2 RNA detection by reverse-transcriptase real-
time PCR.® Sample tubes containing swabs were processed
with buffer-based extraction method using sample release
reagent (Sansure Biotech Inc., Hunan Province, 410205, P.R.
China) followed by amplification of SARS-CoV-2 RNA
using Novel Coronavirus (2019-nCoV) Nucleic Acid
Diagnostic Kit (Sansure Biotech Inc., Hunan Province,
410205, P.R. China) in Applied Biosystems 7500 real-time
PCR system. This kit utilized ORFlab and N genes as targets
for the qualitative detection of SARS-CoV-2 RNA. In addi-
tion, internal control targeting the RNase P gene monitored
the sample collection, sample handling, and molecular pro-
cess to avoid false-negative results. Ct value of >40 cycle
indicates negative results (Supplementary Figure 1). All the
laboratory procedures were performed as per the manufac-
turer’s instruction (Sansure Biotech Inc., Hunan Province,
410205, P.R. China).

Discussion

Our report described the SARS-CoV-2 detection from a CS
in COVID-19 patients presented with conjunctivitis. In this
case, the ocular presentation was the first manifestation fol-
lowed by other COVID-19-related symptoms which
appeared gradually. Respiratory droplets could likely be the
main source of SARS-CoV-2 transmission.?> So far, appear-
ances of conjunctivitis among the COVID-19 patients from
Bangladesh has not been evident yet. However, the study
findings demonstrates that SARS-CoV-2 can use eyes as a
portal of entry leading to COVID-19 disease.
Angiotensin-converting enzyme 2 (ACE 2) is a cellular
receptor for SARS-CoV-2 that is present in the human retina,
vascularized retinal pigment epithelium choroid, and con-
junctival epithelia.” From an anatomical point, mucosa of the
ocular surface and the upper respiratory tract are connected
internally by nasolacrimal duct. So, any infected respiratory
droplets falling into conjunctival surface could be drained
through nasolacrimal duct and reach to the respiratory or
gastrointestinal tract to initiate SARS-CoV-2 infection '
Previously, several reports have been published world-
wide on the ocular manifestations among COVID-19 patients
with the detection of SARS-CoV-2 RNA in conjunctival
mucosa.'" But during CS testing, the presence of this virus
may or may not be observed along with the eye presenta-
tions. Xia et al. reported the detection of SARS-CoV-2 RNA
in CS in a COVID-19 patient with conjunctivitis.” A study

from China reported SARS-CoV-2 RNA in CS when serially
tested from 13th to 19th day of illness till the report became
negative. During the entire period, the patient had ocular
manifestations like redness, tearing, and foreign body sensa-
tion.'? In a COVID-19 case from Italy, it was found that
SARS-CoV-2 RNA in CS was detected at 27th day of illness
who initially presented with conjunctivitis. But it was inter-
esting to note that all of these symptoms resolved at seventh
day of illness.!* A recent study from Turkey revealed that
presence of conjunctivitis in COVID-19 patients was not sig-
nificantly co-related with SARS-CoV-2 RNA positivity in
CS.'" In our case, we have also found SARS-CoV-2 RNA
detection in CS on ninth day of illness whereas all of his
ocular symptoms had resolved by that time. Although con-
sidering that, active ocular presentations may be due to the
active viral replication in eyes that is evidenced by the virus
detection in CS.'° But, discussed scenarios in addition to our
case could not find any direct relationship between ocular
manifestation and SARS-CoV-2 RNA in the conjunctiva.
Even then, there might be chances of low transmissibility
through ocular route but, covering the eyes for all health care
providers with goggles or a face shield should be considered
regardless of the working environment.

Discussion with the patient revealed that he used to work
in a non-COVID hospital where patients with multiple co-
morbidity used to visit round the clock. It is also logical to
think that, one of these patients might have COVID-19 but
failed to confirm due to limited COVID-19 testing facili-
ties.!> This kind of situation often endangers the health care
worker in a non-COVID hospital who are not usually under
strict preventive equipment, or hospital set-up is not pre-
pared fully to address proper biosafety.

To the best of our knowledge, this was the first report
from Bangladesh to determine the presence of SARS-CoV-2
RNA from the conjunctival specimen, and its presence in
conjunctival mucosa might be considered as a potential entry
site and/or source of spread. Although CS may not be an
ideal sampling site for SARS-CoV-2 RNA detection, this
route for virus transmission cannot be ignored in this current
pandemic situation.

Conclusion

We suggest that the use of strict protective goggles and face
shield in addition to other safety equipment should be worn,
especially for all health care workers who work under any
hospital settings regardless of patients’ clinical presenta-
tions. Furthermore, several ocular presentations might be
considered as usual symptoms in suspected COVID-19
patients.
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