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Abstract

Purpose of Review Studies have reported ocular involvement in the coronavirus disease 2019 (COVID-19), with SARS-CoV-2
having been detected in ocular swab samples. This has implicated the eye as a portal of transmission. The aim of this systemic
review is to summarise and discuss the current literature regarding ocular involvement of SARS-CoV-2 in COVID-19.

Recent Findings In this systematic review, the prevalence of ocular symptoms and signs was low (from 0 to 31.58%) and
conjunctivitis was a relatively rare occurrence. The rate of detection of SARS-CoV-2 in the ocular swab samples was low as
well and this ranged from 0 to 11.11%. The development of ocular symptoms and signs was not always accompanied by the
detection of SARS-CoV-2 in the ocular swab samples. The opposite was described as well. This may reflect issues related to the
characteristics of SARS-CoV-2 and of the study design. Nonetheless, the nature of research in a pandemic is that conclusions can
change as more information is obtained.

Summary Whilst the eye is unlikely to be a main transmission route, we need to consider the possibilities of conjunctivitis as a
presenting complaint and of the eye playing a role in the transmission of SARS-CoV-2. Furthermore, we need to take the appropriate
precautions in our practice. Further studies are needed to evaluate the viral tropism of SARS-CoV-2 and its role in the eyes.

Keywords Coronavirus disease 2019 - SARS-CoV-2 - Conjunctiva - Tears - Transmission - Reverse transcription polymerase

chain reaction - Viral culture

Introduction

The SARS-CoV-2, which is a novel betacoronavirus, has caused
a severe acute respiratory syndrome termed as the coronavirus
disease 2019 (COVID-19) since December 2019. This year,
globalisation and modern travel have facilitated the transmission
of this novel virus worldwide within a few months of its origin.
Consequently, SARS-CoV-2 has imposed a tremendous burden
on the healthcare infrastructure and economy. The World Health
Organization subsequently declared the outbreak a pandemic on
11 March 2020. The cumulative disease burden and mortality
caused by SARS-CoV-2 have surpassed those of both SARS-
CoV and MERS-CoV, which caused the Severe Acute
Respiratory Syndrome (SARS) in 2003 and the Middle East
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Respiratory Syndrome (MERS) in 2012 respectively, with ap-
proximately 13.62 million cases and 585,727 deaths globally [1].

Like other respiratory viruses, SARS-CoV-2 is purported to
be transmitted via respiratory and contact routes [2]. Faecal-oral
transmission has been reported as well [3]. In addition, there is a
growing body of evidence from studies that have reported ocular
involvement in COVID-19, with reports of detection of SARS-
CoV-2 in ocular swab samples [4—20]. This has implicated the
eye as an additional portal of transmission.

Ocular transmission of COVID-19 was not reported initial-
ly. It began with anecdotal reports of a red eye preceding the
onset of respiratory symptoms and pneumonia [21, 22]. One
prominent example is Dr. Guangfa Wang, who is a respiratory
medicine specialist from the Beijing’s Peking University First
Hospital. He was part of the panel from the National Health
Commission of the People’s Republic of China which inves-
tigated the pneumonia outbreak at Wuhan. Whilst he wore a
N95 mask, his eyes were not protected. It was speculated that
ocular exposure allowed SARS-CoV-2 to infect the body.
Subsequently, a report in the Lancet highlighted the issue that
ocular surfaces may be a potential portal through which
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SARS-CoV-2 can infect the body [22]. There are also reports
in which ophthalmologists were found to be infected through
routine work as well [21].

The implications of ocular transmission of SARS-CoV-2
are the risks of contracting COVID-19 by healthcare workers
and of inadvertent transmission to patients. Healthcare
workers work in close proximities to patients. The working
distances of the slit lamp and the indirect binocular ophthal-
moscopes, for example, bring to mind the potential risks of
disease spread between ophthalmologists and patients due to
infected respiratory droplets and contact.

To date, there are many studies which have described ocu-
lar involvement in COVID-19 and have examined the role of
the eye in transmitting SARS-CoV-2 [4-20]. To this end,
different research teams have performed reverse transcription
polymerase chain reaction (RT-PCR) on ocular samples of
tears and conjunctival secretions, and viral cultures. What
has been reported is that COVID-19 can be accompanied by
conjunctivitis with its attendant symptoms of conjunctival in-
fection, epiphora, itch, discharge, etc., but this remains a rel-
atively rare occurrence compared with the classic respiratory
symptoms [4-20]. It is questionable whether the eye is truly a
portal of transmission. What is also unknown is the relative
significance of this portal compared with other conventional
means like respiratory droplets. Whilst some studies have re-
ported the presence of the virus in ocular samples in eyes
without conjunctivitis, others have reported the opposite
[4-20]. It is also difficult to ascertain whether the presence
of the virus indicates its replication within conjunctival cells
or viral shedding due to viraemia. Part of this problem can be
attributed to the paucity of studies which demonstrate cyto-
pathogenic effects in host cells as well.

The aim of this systemic review is therefore to summarise
and discuss the current literature regarding ocular involvement
of SARS-CoV-2 in COVID-19.

Methods

A comprehensive and systematic MEDLINE search of peer-
reviewed articles using PubMed was performed, with

Table 1 Search terms

No. Search terms Results
1 Ophthalmology AND (COVID OR Coronavirus) 273

2 Ocular AND (COVID OR Coronavirus) 135

3 Ophthalmic AND (COVID OR Coronavirus) 376

4 Eye AND (COVID OR Coronavirus) 338

5 Conjunctivitis AND (COVID OR Coronavirus) 72

6 Conjunctiva AND (COVID OR Coronavirus) 34

7 Tears AND (COVID OR Coronavirus) 71
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coverage up to 10 July 2020. The search strategy with the
search terms and Boolean operators is described in Table 1.
Observational studies which both described ocular involve-
ment among patients with COVID-19 and attempted to detect
SARS-CoV-2 in ocular samples via RT-PCR and/or viral cul-
tures were included. Case series, case reports, and correspon-
dences were also included. The listed references in the select-
ed articles were further examined for additional relevant arti-
cles. No unpublished and non-peer-reviewed studies were in-
cluded in this systematic review. All searches were limited to
the English language. A total of 54 studies were reviewed, of
which 17 papers met the inclusion criteria and were conse-
quently reviewed (see Fig. 1 for the Preferred Reporting Items
for Systematic Reviews and Meta-Analyses (PRISMA)
flowchart).

Summary of Study Findings

The 17 studies are summarised in Table 2 [4-20].

The largest study in this review was by Zhou et al. [4]. This
was a cross-sectional study of 121 patients. Of these 121 pa-
tients, eight patients (6.61%) experienced ocular symptoms and
signs, including conjunctival injection, itching, epiphora, dis-
charge, and foreign body sensation. Furthermore, three patients
(2.48%) out of 121 patients had SARS-CoV-2 ribonucleic acid
(RNA) detected in the conjunctival swabs. Of these three pa-
tients, only one had ocular symptoms and signs, and the re-
maining two had no ocular symptoms and signs. Zhou et al.
also commented that the disease duration was not correlated
with either the presence of ocular symptoms and signs or the
presence of SARS-CoV-2 in the conjunctival swab samples
[4].

Karimi et al. performed a prospective case series which
involved 43 patients [7], of whom two patients (4.65%) expe-
rienced ocular symptoms and signs. Of these two patients, one
patient had symptoms of conjunctival congestion and mucous
discharge, and the other patient experienced foreign body sen-
sation. SARS-CoV-2 RNA was detected in the conjunctival
and tear samples of three patients (6.98%) out of 43 patients.
Only one out of these three patients had ocular symptoms and
signs of conjunctival congestion and mucous discharge, and
the remaining two did not experience ocular symptoms and
signs. In all three cases, SARS-CoV-2 RNA was detected both
in the conjunctival and tear samples and in the nasopharyngeal
samples. In contrast, there was no conjunctival or tear positive
cases among the nasopharyngeal negative cases. Karimi et al.
suggested that this was because the viral load in the nasophar-
ynx is probably higher than that in the tears [7].

Wu et al. examined 38 patients in another retrospective
case series [8]. Among these 38 patients, two patients
(5.26%) yielded positive findings for SARS-CoV-2 in both
conjunctival and nasopharyngeal specimens. A total of 12
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Fig. 1 PRISMA flowchart
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out of 38 patients (31.58%) experienced ocular symptoms and
signs consistent with conjunctivitis, including conjunctival
injection, chemosis, epiphora, and secretion. Among these
12 patients, there were four, two, and six patients whose con-
ditions were assessed to be moderate, severe, and critical,
respectively. The conditions of these 12 patients were graded
according to the National Guidelines on Prevention and
Control of the Novel Coronavirus Pneumonia (PC-NCP) [8].
It was also reported in a univariate analysis that patients with
more severe pneumonia were more likely to experience ocular
symptoms and signs, with higher levels of white blood cells,
neutrophils, procalcitonin, C-reactive protein, and lactate de-
hydrogenase compared with patients without ocular symp-
toms and signs [8].

The ocular manifestations and prevalence of SARS-CoV-2
in 27 children were evaluated by Valente et al. in a prospective
case series [12]. Out of 27 patients, ocular symptoms and
signs consistent with mild viral conjunctivitis including con-
junctival injection and secretion were observed in four pa-
tients (14.81%). SARS-CoV-2 RNA was detected in three
(11.11%) out of 27 patients. Of these three patients, only
one had ocular symptoms and signs. The conjunctival swabs
of the two asymptomatic patients and of the symptomatic
patient became negative at the second swab (3 days) and at

the third swab (6 days) respectively, whilst the nasopharyn-
geal swabs remained positive. The authors went on to suggest
that the ocular manifestations of COVID-19 appeared to take a
milder clinical course in the paediatric population compared
with adults [12].

In three different studies, Zhang et al. [5], Xiaetal. [11], and
Guemes-Villahoz et al. [14] reported that SARS-CoV-2 was
detected in the ocular samples from patients with ocular symp-
toms and signs. In a retrospective case series of 72 patients,
Zhang et al. described that two patients (2.78%) experienced
ocular symptoms and signs of conjunctival congestion and
watery discharge. SARS-CoV-2 RNA was detected in the con-
junctival swabs of only one patient (1.39%) out of 72 patients,
and this patient was one of the two patients who had ocular
symptoms and signs [5]. Similarly, in a prospective case series
of 30 patients, Xia et al. observed that SARS-CoV-2 was de-
tected in the conjunctival swab and tear samples from one
patient (3.33%). This patient was also the only one with con-
junctivitis. Correspondingly, no viral RNA was detected in
samples from patients without conjunctivitis [11]. However,
SARS-CoV-2 was not successfully isolated and cultured.
Guemes-Villahoz et al. performed a cross-sectional study of
14 COVID-19 patients who were diagnosed with conjunctivi-
tis and on whom conjunctival swabs were performed [14].
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Among these 14 patients, SARS-CoV-2 RNA was detected in
conjunctival swab of only one patient (7.14%).

In contrast, other studies have reported the detection of
SARS-CoV-2 in ocular samples from patients who did not
experience ocular symptoms and signs [5, 9, 10]. In a prospec-
tive case series, Kumar et al. described in a group of 45 pa-
tients that SARS-CoV-2 was detected in conjunctival swab
samples from one patient (2.22%) [5]. None of the patients
in the series had ocular symptoms and signs. In another pro-
spective case series, Liang et al. described in a group of 37
patients that SARS-CoV-2 was detected in conjunctival swab
samples from one patient (2.70%) with severe disease. This
patient did not have conjunctivitis [9]. In contrast, three other
patients (8.11%) out of 37 patients had ocular symptoms and
signs, including conjunctival congestion, but did not have
positive conjunctival swabs. Liang et al. also commented that
the viral load was directly proportional to disease severity [9].
Similar to that reported by Liang et al., Xie et al. reported in a
retrospective case series that SARS-CoV-2 was detected in
conjunctival swab samples from both eyes of two patients
(6.06%) in a population of 33 patients. Both of these patients
did not have ocular symptoms and signs [10].

Seah et al., in a prospective case series of 17 patients, re-
ported that SARS-CoV-2 could not be detected in RT-PCR of
tear samples. Cytopathogenic effects were not observed in
viral cultures, even when the nasopharyngeal swabs continued
to test positive [13]. The authors concluded that there was a
low risk of transmission of SARS-CoV-2 from the tears [13].
Notably, the tear samples were obtained between day 3 and
day 20 from the onset of (respiratory) symptoms to give a
wider coverage of different phases of the infection course. It
is important to note that no patients presented with ocular
symptoms and signs, although one patient (5.88%) out of 17
patients developed conjunctival injection and chemosis during
admission [13].

The remaining are case reports by Khavandi et al. [15],
Colavita et al. [16], Navel et al. [17], Chen et al. [18],
Cheema et al. [19], and Wu et al. [20]. These case reports
are of patients of various ages, including a child. Whilst the
reports generally described the development of ocular symp-
toms and signs that are suggestive of conjunctivitis, Navel
et al. [17] and Cheema et al. [19] reported the development
of pseudomembranous haemorrhagic conjunctivitis and kera-
toconjunctivitis, respectively. These manifestations were re-
ported associations and were not tested for causality.

Colavita et al. [16] and Chen et al. [18] also described the
evolution of'the cycle threshold (CT) values from the RT-PCR
analyses of the ocular swab samples. In the study by Colavita
et al., ocular swab samples were taken from one patient from
day 3 to day 30 from the onset of ocular and respiratory symp-
toms [16]. SARS-CoV-2 was detected in the ocular swab
samples until day 21 (CT range: 21.66 to 36.56), became
undetectable from day 22 to day 26 (CT > 45), was detected
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again on day 27 (CT: 36.25), and remained undetectable from
day 28 to day 30 (CT >45). This was thought to suggest
sustained conjunctival replication. The conjunctivitis also im-
proved by day 15 and resolved at day 20. This was also ac-
companied by the observation of cytopathogenic effects at
5 days post-inoculation of ocular sample in Vero E6 cells.
The viral replication was confirmed by RT-PCR of RNA that
was purified from spent cell growth medium. In the study by
Chen et al., RT-PCR demonstrated the presence of SARS-
CoV-2 in the conjunctival swab sample 13 days after onset
of symptoms (CT: 31). Conjunctival swab samples remained
positive for SARS-CoV-2 on day 14 (CT: 31) and on day 17
(CT: 37.67) and became negative on day 19 (CT >40) [18].

Discussion
Findings

In an attempt to elucidate the ocular impact and implications
of the SARS-CoV-2 infection, I have presented a systematic
review of 17 papers on the ocular involvement and detection
of this novel virus in patients. One of the major conclusions
which one can make from this systematic review is that the
prevalence of ocular symptoms and signs is low and that con-
junctivitis is a relatively rare occurrence. In this review, this
prevalence ranges from 0 to 31.58% [4-20]. This is in keeping
with a previous large study from China which reported that
nine patients (0.82%) out of 1099 laboratory-confirmed
COVID-19 patients experienced conjunctival congestion
[23]. These patients had reported having experienced various
combinations of the following symptoms and signs, including
conjunctival injection, congestion, chemosis, itching,
epiphora, discharge, and foreign body sensation. In this sys-
tematic review, apart from conjunctivitis, there were also de-
scriptions of the development of pseudomembranous
haemorrhagic conjunctivitis [13] and keratoconjunctivitis
[15] in the patients. It was also suggested that ocular symp-
toms and signs commonly appear in patients with severe
pneumonia [6]. The timing of the onset of ocular manifesta-
tions varied among the studies.

The rate of detection of SARS-CoV-2 in the ocular swab
samples was low as well, ranging from 0 to 11.11% with a
range of CT from 21.66 to less than 40 [4-20]. This demon-
strates a low prevalence of the SARS-CoV-2 in ocular secre-
tions and tears, and that ocular samples may contain SARS-
CoV-2 RNA in the absence of ocular manifestations. In the
studies that took serial samples, SARS-CoV-2 was reported to
remain detectable up to 27 days after the onset of ocular and
respiratory symptoms [16, 18]. One case report also observed
cytopathogenic effects of SARS-CoV-2 at 5 days post-
inoculation of ocular sample in Vero E6 cells [16]. The viral
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replication was confirmed by RT-PCR on RNA that was pu-
rified from spent cell growth medium [16].

In the studies in this systematic review, the development of
ocular symptoms and signs was not always accompanied by
the detection of SARS-CoV-2 in the ocular swab samples.
The opposite was described as well. This may reflect a myriad
of issues related to the characteristics of SARS-CoV-2 and of
the study design which need to be addressed, or at least
acknowledged.

Whilst these observations do establish an association be-
tween SARS-CoV-2 and the eye, it is not as clear whether
SARS-CoV-2 is necessarily associated with conjunctivitis
and how the eye plays a causal role in transmitting the virus.
The presence of SARS-CoV-2 RNA in the ocular swab sam-
ples does not necessarily mean that SARS-CoV-2 can enter
the conjunctival epithelial cells and replicate. There are other
possibilities, including reaching the conjunctiva via infected
respiratory droplets, or via exudation into the ocular samples
due to viraemia during the acute phase [24-28].

Study Design

There are a few possibilities regarding why the results from
the studies in this systematic review differed from one anoth-
er. They can be categorised into study design and patient
factors.

Very few studies have provided information regarding the
exact protocols and performance standards of their diagnostic
test kits and information regarding the positive and negative
controls for the RT-PCR and viral culture [28]. Different lab-
oratories could have employed different assays with unique
gene target sequences. There could also be issues related to the
sensitivity and specificity of RT-PCR [29, 30].

The technique of sampling by trained personnel is also
crucial to the accuracy of the results [28]. If not, there may
not be sufficient RNA in the ocular samples which can be
detected by RT-PCR.

Contamination of ocular samples is another possibility as
well [24-28]. SARS-CoV-2 may be present in ocular samples
due to transfer of virus onto the ocular surface via infected
respiratory droplets, direct contact with contaminated hands,
migration of infected secretions from the respiratory tract
through the nasolacrimal duct, or secretion from lacrimal
glands [24-28].

Not all the studies have described the exact timings of the
ocular sample collection. Among the prospective studies, a
few authors have reported the timings of ocular sample col-
lection relative to the onset of ocular symptoms and signs. For
example, Xia et al. reported that the first collection of tear and
conjunctival secretions was performed at a mean of 7.33 days
after the onset of ocular symptoms and signs [11]. Seah et al.
also described that out of 64 samples, 12, 28, and 24 samples
were taken from the first, second, and third weeks from the

initial onset of ocular symptoms, respectively [13]. In contrast,
many of the remaining studies did not describe the timings of
the ocular sample collection.

In addition, these timings are dependent on patient recol-
lection that is inherently subjective. Many of the studies relied
on a single sampling time point. Therefore, the elapsed time
from the onset of symptoms to the sampling time would have
differed among these studies [10, 24]. A relative lag in sam-
pling time in some studies would have caused the viral shed-
ding and viraemia window to be missed and would have con-
sequently resulted in false negative results [4, 10, 11, 24]. The
treatment durations before ocular sampling was performed
also varied, and therefore, treatment effects could have con-
founded the study results [4].

All these preceding considerations would have necessitated
the ocular sampling to be repeated and separated by time.
Therefore, the ocular sampling at only one point in time for
many of the studies is potentially problematic. Lastly, in many
of these studies, understandably, the size of the study popula-
tions was relatively small.

Premise for and Mechanisms of Transmission

The detection of SARS-CoV-2 RNA does not necessarily
mean that the virus is present. Shedding of SARS-CoV-2
RNA does not necessarily represent infectivity. Arguments
for the transmission of SARS-CoV-2 through the conjunctiva
should be predicated upon the demonstration of the replicative
capacity of SARS-CoV-2 and the identification of viral parti-
cles and cytopathogenic effects in conjunctival epithelial cells
[13, 16, 24]. To this end, there are considerations related to the
structural properties of the conjunctiva and of SARS-CoV-2.

Wan et al. reported that the sequence of the receptor-
binding domain of SARS-CoV-2, including its receptor-
binding motif that directly contacts the angiotensin-
converting enzyme 2 (ACE2), is similar to that of the
SARS-CoV. This strongly suggests that the virus uses
ACE2 as its receptor [31]. Previous studies have established
that the SARS-CoV spike protein can interact with the human
ACE2 protein and infect human respiratory epithelial cells
[32].

Correspondingly, it is unclear whether conjunctival epithe-
lia express ACE2 or potential auxiliary proteins and co-
receptors [33, 34]. Whilst Lange et al. reported that there
was no evidence for a significant expression of ACE2 and
its auxiliary mediators for cell entry in conjunctival samples,
making conjunctival infection with SARS-CoV-2 via these
mediators unlikely [35], Sun et al. reported that ACE2 is
expressed in human cornea and conjunctival tissues (conjunc-
tival epithelial cells, conjunctival fibroblast, and corneal epi-
thelial cells) [36].

A recently conducted study demonstrated the capacity of
SARS-CoV-2 to infect and replicate in conjunctiva
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epithelium, which may support the findings of the studies in
this systematic review [37]. Hui et al. concluded that the con-
junctival epithelium appeared to be a potential portal of infec-
tion for SARS-CoV-2 [37]. In this study, SARS-CoV-2 from
a confirmed COVID-19 patient was isolated. The tropism and
replication competence of SARS-CoV-2 were subsequently
compared with those of SARS-CoV, MERS-CoV, and the
2009 pandemic influenza HIN1 (HIN1pdm) in ex vivo cul-
tures of human bronchus, lung, colorectal adenocarcinoma,
and human conjunctiva. Notably, SARS-CoV-2 replication
was demonstrated to be greater than that of SARS-CoV in
the conjunctiva [37].

Nonetheless, whilst the eye may play a role in the trans-
mission of SARS-CoV-2, it is unlikely to be a main transmis-
sion route [24-28]. This is in consideration of the low detec-
tion rates of SARS-CoV-2 in the ocular swab samples and of
the high CT values that were reported. Disregarding technical
issues related to the study design and diagnostic capabilities,
this in turn can be a result of the following: (1) low viral load
in ocular tissues; (2) low expression of ACE2 and its auxiliary
mediators in the ocular cell membranes; (3) lower affinity of
the receptor-binding motif sequence for the conjunctiva com-
pared with the lungs; (4) presence of antimicrobial agents in
the tears including immunoglobulin A and lactoferrin; and (5)
cleansing and dilution effect of tears on the ocular surface.

As mentioned, the other possible mechanisms leading to
the presence of SARS-CoV-2 in ocular swab samples may be
from the direct inoculation of the virus on the conjunctiva.
This may be further compounded by a degraded ocular surface
in the anterior segment due to conjunctivitis, hand-eye con-
tact, and eye rubbing, further allowing access of SARS-CoV-2
[26, 38]. Other theories which were proposed include the mi-
gration of infected secretions from the respiratory tract
through the nasolacrimal duct, and even haematogenous in-
fection of the lacrimal gland [24-28, 33]. It was also suggested
that transmission of SARS-CoV-2 through tears regardless of
the phase of infection is likely to be low [13].

Comparison with Other Viruses

It is worthwhile noting that in contrast to other respiratory
disease viruses like the adenovirus and influenza virus which
can cause conjunctivitis or keratoconjunctivitis, coronaviruses
are rarely associated with conjunctivitis [34, 39]. There are
notable exceptions, one of which is the HcoV-NL63. This
virus was first isolated from a 7-month-old child who devel-
oped conjunctivitis and bronchiolitis, before being identified
in seven other patients [40]. Another retrospective study of 18
patients who were infected with HcoV-NL63 reported that
three patients (16.67%) developed conjunctivitis [41].
Hitherto to COVID-19, SARS and MERS were not common-
ly associated with ocular involvement. However, a study
using RT-PCR had demonstrated the presence of SARS-
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CoV in tear samples that were collected from 36 patients
[42]. High viral loads of MERS-CoV had been reportedly
detected in conjunctival swabs of camels as well [43].

Implications

The significance of this discussion lies in the public health
implications. Ophthalmologists routinely examine patients at
close proximities. There is a potential for two-way transmis-
sion of SARS-CoV-2 between the ophthalmologist and the
patients via infected respiratory droplets or contact [44].
Precautionary measures when examining patients with the
use of face masks, or even protective goggles and face shields,
may be recommended. Instruments such as the air-puff to-
nometer can cause aerosolisation in theory and pose a risk
[44, 45]. There are also contact risks with the use of slit lamp
or binocular indirect ophthalmoscope lenses, contact lenses
for laser procedures, trial frames, occluders, and pinhole de-
vices [44]. Currently, mitigation strategies and subspecialty
guidelines are being developed [44]. These include, among
others, the reduction of patient visits, cancellation of non-
essential procedures, training in donning and doffing of per-
sonal protective equipment, equipment disinfection protocols,
and droplet and fomite precautions [44].

Conclusion

This systematic review has summarised and discussed the
current literature regarding the ocular involvement of SARS-
CoV-2 in COVID-19. Currently, COVID-19 is posing a threat
globally to our health and livelihoods. The prevalence of con-
junctivitis and the detection of SARS-CoV-2 in ocular sam-
ples so far are low and inconsistent to some extent. However,
the nature of research in a pandemic is that conclusions can
change as more information is obtained. Whilst the eye is
unlikely to be a main transmission route, we need to consider
the possibilities of conjunctivitis as a presenting complaint
and of the eye playing a role in transmission. We also need
to take the appropriate precautions in our practice. Further
larger and more comprehensive studies are needed to evaluate
the role and viral tropism of SARS-CoV-2 in the eyes.
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