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Abstract
Purpose To evaluate the risk of transmission of the severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2) after
exposure to a COVID-19+ physician in a retina clinic.
Methods A retrospective observational study. Records of 142 patients and 11 staff members from a single retina clinic that were
exposed to a COVID-19+ ophthalmologist were reviewed. All 153 individuals were placed in quarantine for 14 days. They were
contacted after the quarantine period to inquire about symptoms consistent with COVID-19, and the results of diagnostic test for
SARS-CoV-2 when performed.
Results All patients (n = 142) were contacted successfully. The mean age was 72.8 ± 13.6 years; 54.2% (n = 77) were females.
Twenty-three patients (16.2%) were exposed during an ophthalmic exam, 111 (78.2%) during intraocular injection, 4 (2.8%)
underwent exam and injection, 3 (2.1%) underwent surgery, and one patient (0.7%) had laser photocoagulation. Half of the
patients (50%; n = 71) were in contact with the COVID-19+ physician while he was symptomatic. Forty-four patients (31%)
wore a mask on the day of their visit. 11.3% (n = 16) of the patients, and all involved staff had been tested for the virus and all
were negative. One patient (0.7%) reported transient cough and sore throat, and the remaining 141 (99.3%) patients and 11
(100%) staff did not develop symptoms.
Conclusions Low risk for SARS-CoV-2 transmission in the ophthalmic setting was observed when universal safety measures
such as social distancing, meticulous hand hygiene, enlarged breath shields, and mask wear during procedures were taken.
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Introduction

The global pandemic of severe acute respiratory syndrome
coronavirus 2 (SARS-CoV-2), which causes COVID-19, has
rapidly emerged throughout the world with millions of con-
firmed cases worldwide as of April, 2020, and a mortality rate
that falls roughly within 0.5–12% based on reports by the
World Health Organization [1].

Health care environments are a potential important source
of virus transmission and medical personnel are at significant
risk of infection, morbidity, and mortality [2–4]. According to
the Center for Disease Control and Prevention (CDC), the
incubation period of COVID-19 is within 2 to 14 days [5],
although the incubation period could last rarely up to 24 days
[6]. SARS-CoV-2 can be transmitted by symptomatic individ-
uals, yet, asymptomatic infected patients appear to have viral
loads similar to those detected in symptomatic patients, with
similar transmission potential [7, 8].

There are several factors that, theoretically, convey espe-
cially high risk of SARS-CoV-2 transmission in the ophthal-
mic setting [9, 10]. The first is the proximity between ophthal-
mologists and patients during procedures such as slit lamp
exam, intraocular injections, and laser treatments. The second
is long waiting hours in ophthalmology clinics as patients
have to go through several different investigations and treat-
ments (visual acuity testing, imaging, injections, slit lamp ex-
am, etc.). In addition, COVID-19 can cause conjunctivitis
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which may occasionally be the first sign of the disease, and
virus RNA can be shed in patients’ tears regardless of ocular
involvement [11, 12].

There are anecdotal reports of ophthalmologists that have
developed COVID-19. Dr. Li Wenliang was an ophthalmolo-
gist in Wuhan Central Hospital. He is now recognized for
identifying and warning the authorities about the growing
COVID-19 epidemic in Wuhan, an action which resulted in
discipline measures against him. Dr. Li had presumably
contracted SARS-CoV-2 in the hospital while examining an
asymptomatic COVID-19+ glaucoma patient [13, 14]. The
death of two additional COVID-19+ ophthalmologists from
the same department at Wuhan Central Hospital in the course
of approximately 1 month was also reported in the media, but
the circumstances and the mode by which they have
contracted the disease were not explored so far [15].

Reduction of patients load, social distancing, installation of
enlarged breath shields, mask wearing, and frequent hand and
equipment sanitizing were employed to minimize risk for
SARS-CoV-2 transmission in ophthalmic clinics [16]. In the
current study, the risk for contracting SARS-CoV-2 from a
COVID-19+ ophthalmologist was retrospectively evaluated
among exposed patients and staff in order to assess the benefit
of using such universal protective measures in the routine
ophthalmic setting.

Methods

This is a retrospective observational study. The study was
approved by the local Ethics Committee and adheres to the
tenets of the Helsinki Declaration. Details of a case of
COVID-19+ ophthalmologist were extracted. Following his
diagnosis, a detailed contact tracing was performed at the
ophthalmology department and all contacts (staff and patients)
were recommended to stay in quarantine for 14 days from the
last contact with the COVID-19+ ophthalmologist. Following
the quarantine, all staff performed a SARS-CoV-2 real-time
polymerase chain reaction (RT-PCR) test prior to resuming
their clinical activities. All patients were contacted at a mini-
mum of 14 days following the exposure to inquire whether
they got sick or had a COVID-19 RT-PCR test. In addition,
patients were asked if they wore a mask of any kind during
their visit in the ophthalmology clinic. Demographics of the
exposed patients were extracted and the type of procedure
they had—slit lamp exam, intravitreal injection, slit lamp ex-
am and intravitreal injection, laser treatment, or surgery—was
recorded. These procedures have different characteristics in
terms of duration and nature of physician-patient interaction.
Patients were also classified according to the date of their visit
in order to determine whether it was while the COVIC-19+
physician was symptomatic or asymptomatic at the time of

their exposure. Data collection and descriptive statistics were
done using Microsoft Excel 2019.

Results

Case description

A 32-year-old generally healthy ophthalmologist male has
developed headache for 2 days. He had no fever or additional
symptoms at that time, and he continued to work. At the third
day, he developed dry cough and low-grade shortness of
breath. He worked during the morning and left home early.
An RT-PCR test for SARS-CoV-2 that was performed the
next morning was positive with a cycle threshold of 21.56,
which is considered to be highly positive (35–38 cycles—bor-
derline, > 38 cycles negative). He was admitted to the hospital
and had a mild course of COVID-19. He stayed positive for
the virus for 4 tests and became negative in 2 consecutive tests
3 weeks following the first positive test. The epidemiology
investigation results indicated that the physician had probably
contracted the virus 7 days prior to the diagnosis.

Staff exposure

Altogether, eight physicians, two nurses, and a technician
were in contact with the COVID-19+ physician for more than
15 min in a proximity of less than 2 m and were therefore
placed in quarantine. The physicians interacted together with
the COVID-19+ colleague in the clinic, seeing patients togeth-
er. The nurses assisted the COVID-19+ colleague in
performing intravitreal injections, and the technician had
worked for 4 h in a close proximity with the COVID-19+
colleague (analyzing images together) at a day when he al-
ready suffered from headaches. All have stayed in quarantine
for 14 days from the last contact with the COVID-19+ col-
league and all had a negative RT-PCR test for SARS-CoV-2
at the end of the quarantine period. None had developed
symptoms of COVID-19.

Patient exposure

All patients who were in contact with the COVID-19+ physi-
cian (n = 142) were identified, noticed of his diagnosis, and
instructed to be in isolation for 14 days from the last contact.
Approximately half (n = 77; 54.2%) were females. The mean
age ± SD was 72.8 ± 13.6 years (median = 74, range 21–98).
Seventy-one patients (50%) were in contact with the COVID-
19-positive physician while he was symptomatic (during the
3 days prior to the RT-PCR diagnosis). Most of the patients
had intravitreal injection only (n = 111; 78.2%), 23 (16.2%)
had only slit lamp exam, 4 (2.8%) had slit lamp exam and
intravitreal injection on the same day, 3 (2.1%) had surgery
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and slit lamp exam the day after, and one patient (0.7%) had
panretinal photocoagulation (PRP) laser treatment.

Overall, minority of 46 patients (32.4%) wore a mask (sur-
gical, N95, or alike) on the day of their visit while 96 (67.6%)
did not use a mask. As for the group of patients that were in
contact with the COVID-19+ physician after he became
symptomatic, approximately half (n = 33; 46.5%) wore a
mask. In total, 27 patients (19.0%) had slit lamp exam or
PRP laser treatment during the 7 days prior to the diagnosis,
and 19 of them (70.3%) were examined while the COVID-
19+ physician was symptomatic. Surgical mask was intermit-
tently worn by the COVID-19+ physician only in the last day
of work prior to the diagnosis because he felt ill.

All of the 142 patients (100%) that were exposed to the
COVID-19+ physician were contacted successfully by tele-
phone following at least 14 days from the exposure. Only
one patient reported being sick, experiencing symptoms of
cough, sore throat, and fever. He had an intravitreal injection
on the day of his visit and he did not wear a mask. The patient
completely recovered after few days. Sixteen patients (11.3%)
had a COVID-19 RT-PCR test, including the patient that re-
ported having suspicious symptoms, and all of them came
back negative (Table 1).

Discussion

In this study, we retrospectively reviewed 142 patients and 11
medical staff members who were exposed to a COVID-19+
ophthalmologist. No case of validated disease transmission
was identified among patients or medical staff. One patient
reported suggestive symptoms, but his RT-PCR results came
back negative and he had fully recovered from the symptoms
within few days.

As the COVID-19 pandemic evolved and was starting to
emerge in Israel, we have changed our day to day conduct in
the ophthalmology clinic. Physicians were instructed to re-
frain from staying together in the same room or less than 2-
m distance from each other as much as possible, the impor-
tance of hand hygiene was further emphasized, social encoun-
ters (in staff rooms, etc.) were reduced to a minimum, and
telemedicine was encouraged. Furthermore, clinic visits and
slit lamp exam (with enlarged breath shields) were significant-
ly reduced. Staff was allocated to three separate groups, and
interactions among these groups were prevented. In the retina
clinic, optical coherence tomography was often the sole
criteria when deciding if an intravitreal injection is necessary
for recurrent patients.

The majority of patients that were in contact with the
COVID-19+ physician in the current study underwent intra-
vitreal injection. The use of a surgical mask during the injec-
tion preparation and procedure is advised in order to minimize
the spread of droplets containing oral contaminants from the
staff [17]. As part of the standard practice of intravitreal injec-
tion in our clinic, the injections are performed in dedicated
rooms equipped with a fan-filtering unit (FFU) with high-
efficiency particulate air (HEPA) filter, where the injecting
ophthalmologist and other members of the medical staff in
the room are wearing surgical masks and a non-talk policy is
taken. Stricter protective measures are taken for surgical pro-
cedures. These standard safety measures conceivably
prevented SARS-CoV-2 transmission to patients and co-
workers alike. This is further supported by a case report by
Kangqi et al., where out of 41 healthcare workers that were
exposed to a confirmed COVID-19+ patient, none was infect-
ed; 85% of the workers were protected by a surgical mask
only, and the rest by N95 masks [18].

Importantly, surgical mask or gloves were not routinely
worn at the time of the incident for standard slit lamp exam
or PRP laser treatment (these protection measures were later
employed), and minority of the patients wore masks.
Altogether, 19 patients were cared for by a COVID-19+ phy-
sician while he was symptomatic and while both parties did
not wear masks. In theory, these patients had a greater chance
of being infected, yet, none had developed COVID-19.

Caveats of the study include its retrospective design. Not
all of the patients that have been in contact with the COVID-
19-positive physician had performed RT-PCR tests for
COVID-19 infection. As was suggested by other reports, there
might be some patients that have been infected but remained
asymptomatic [7, 19]. In addition, virus transmission may
vary among patients and “super-spreaders” may exist.
Accordingly, if the COVID-19+ staff member would have
been a “super-spreader,” the outcome of the scenario might
have been different.

To the best of our knowledge, this is the first study to report
the outcome of exposure of patients and staff to COVID-19+

Table 1 Proportion of patients having symptoms and SARS-CoV-2
RT-PCR test

No. of patients (%)

All 142 (100%)

Symptoms consistent with COVID-19

Yes 1* (0.7%)

No 141 (99.3%)

Missing 0

SARS-CoV-2 QPCR test

Yes 16 (11.3%)

No 126 (88.7%)

Confirmed COVID-19 cases

Yes 0

No 142 (100%)

*Had a negative RT-PCR test for COVID-19
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staff member in the setting of an ophthalmologic clinic. The
transmission rate in this report was very low while standard
safety measures such as social distancing, hand hygiene, and
mask wear during intravitreal injections were taken. More
studies of this nature are needed in order to shed more light
into the risk of transmission of COVIC-19 in the setting of
ophthalmic care.
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