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transmission of COVID-19 
by using a combination of 
distancing, shielding and 

disinfection will help medical 
practitioners to safely deliver 

uninterrupted high quality 
ophthalmic care.

1 Glaucoma Fellow, Glaucoma Service, Moorfields Eye Hospital, London, UK
Joint divisional director, Moorfields North: Jonathan Clarke, MD

2 Military Institute of Aviation Medicine in Warsaw, Poland
Head of the Department: Radosław Różycki, MD, PhD

Abstract
Many countries, including Poland, are currently dealing with a second wave of 
COVID-19 infections. There is a pressing need to adapt to the new reality and 
develop new ways of working in order to deliver essential services safely. In 
the medical sector, there is a special need to deliver uninterrupted high quality 
care while minimizing the risk of disease transmission. In this article, we sum-
marize the evidence on the transmission dynamics and ophthalmic features of 
COVID-19 and suggest a hierarchical approach to infection control, in order 
to help practitioners understand and mitigate the risks they face each day.
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I have no idea what's awaiting me, or what will happen when this all ends.  
For the moment I know this: there are sick people and they need curing.

Albert Camus, The Plague
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Introduction
The 2020 coronavirus pandemic has had a profound im-
pact on society and on the delivery of healthcare. While 
Poland was relatively spared during the first wave of infec-
tions, a cluster of cases around a Silesian mine and ongoing 
community transmission highlighted the need for conti- 
nued vigilance. The impact of the second waves continues 
to be felt and as lockdowns ease and work is restarted there 
remain challenges around balancing infection control 
measures with efficient throughput of patients to address 
the backlog and mitigate the effects of delays in treatment. 
The aim of this article is to provide practical guidance on 
simple but effective infection control strategies that can be 
used by ophthalmologists in their daily practice. 

Transmission dynamics
Transmission of SARS-CoV-2, the virus responsible 
for COVID-19 is thought to occur via infected droplets 
which originate from the respiratory tract of infected in-
dividuals. 
These are traditionally divided in to large droplets and 
small droplet nuclei [1]. Larger droplets are affected by 
gravity and settle on surfaces up to 2 m away, creating 
fomites. Infection then occurs either through direct con-
tact or after touching a contaminated surface. Masks are 
thought to be more effective at protecting others from 
transmission rather than the wearer because they capture 
larger droplets as they leave the nose and mouth and before 
they can evaporate into smaller droplet nuclei which are 
harder to capture.
Smaller droplet nuclei (≤ 5–10 μm) evaporate before reach-
ing the ground leaving aerosolised residues that remains in 
air for longer periods and travel further. They can also be 
inhaled further down into the respiratory tract than drop-
lets.
These three modes of transmission are commonly de-
scribed as droplet, fomite and airborne (or aerosol) trans-
mission respectively. 
The relative importance of each mode and the risk of vi-
ral shedding from asymptomatic individuals is not fully 
known and will vary according to the viral strain. Early re-
ports from WHO suggested that most spread was via drop-
lets and fomites [2] but aerosols containing viable virus 
have been produced in experimental conditions [3]. The in-
itial reproduction number (R0) of SARS-CoV-2 is thought 
to be 2–3 which is more consistent with droplet and fomite 
rather than airborne transmission [4]. By contrast, measles 
which is known to spread via all three routes and has an 
R0 of 10–18.

Physical distancing
The apparent effectiveness of physical distancing and face-
masks also supports fomites and droplets as the main vec-
tors of transmission. A recent WHO funded systematic 
review of infection control measures found that the risk of 
transmission was five times lower at distances beyond one 
meter and that protective benefit doubled every meter the 
distance was increased beyond this [5].

Masks
Masks are normally classified according to filtration ef-
ficiency. Within the European Union, filtering face piece 
(FFP) 1, 2 and 3 will filter 80%, 94% and 99% of airborne 
particles, respectively. In the United States, minimum fil-
tration efficiency is included within the grading system, 
so that FFP3 masks are equivalent to N99, while FFP2 are 
similar to N95 masks. Surgical face masks are not sealed 
against the face and allow transmission of particles around 
the edges but are effective as ‘source control’ and have been 
shown to reduce the risk contamination during cataract 
surgery [6].
While higher grade masks offer greater protection, this 
depends on proper use and in clinical settings, levels of 
adherence vary. Touching the inside or outside of masks 
when removing or adjusting them allows transmission via 
fomite spread and largely negates their value. Studies on 
influenza have shown a greater benefit from the use of N95 
respirators in controlled experimental settings [7] but not 
in day to day practice in outpatient clinics. A large prag-
matic randomised control trial showed no benefit from 
using N95 respirators compared to surgical facemasks in 
reducing respiratory infections among health care work-
ers [8]. This was supported by a subsequent meta-analyses 
which found the benefits higher filtration respirators were 
likely offset by discomfort with prolonged use leading more 
frequent manipulation or reduced compliance [9]. 
In the WHO review, there was some observational ev-
idence that N95 masks were more effective than surgical 
facemasks at reducing COVID-19 transmission, but this 
could be have confounded by the use of other strategies in 
units where N95 masks were available. 

Other shields
Face mask also make communication more difficult 
through muffling and by preventing lip reading. The use 
face shields and other clear barriers can be helpful to 
overcome this, while also providing some eye protection. 
Shields are easier to manufacture and can be more easily 
decontaminated and reused [4] but do have gaps around 
the edges and so are commonly used in combination with 
facemasks rather than alone. In one study, the addition of 
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face shields to masks and gloves eliminated infections in 
a group community health workers assigned to trace fam-
ily contacts of patients with COVID-19 [10]. When a high-
er level of protection is required, low cost clear ventilated 
hood/powered air purifying respirators (PAPRs) can be 
used and these have been successfully trialled with a view 
to widespread adoption [11].
Barrier shielding attached to equipment also appears 
worthwhile.One study using a laser particle counter found 
that face masks and enlarged perspex breath shields had 
similar efficacy in reducing airborne and droplet transmis-
sion across a slit lamp [12]. Other studies set in ophthalmic 
outpatients and theatres have attempted to directly visual-
ise sprayed dye droplets but these experiments only show 
the distribution of larger droplets as aerosols are too small 
to be seen by the naked eye. 

Eye protection
The use of eye protection to prevent infection via the con-
junctiva has been shown to be important against SARS 
and MERS. In the WHO review it was thought likely to 
confer additional benefits [5] though there was no specific 
data for COVID-19. Wearing glasses for extended periods 
may also be helpful and one epidemiological study found 
that very few patients who had been hospitalised with 
COVID-19 wore glasses (6%) compared to the local pop-
ulation (32%) [13].

There is some ongoing uncertainty regarding the risk of 
transmitting infection from the eye. SARS-CoV-2 RNA has 
been found to present in tears but the overall risk of trans-
mission is thought to be low [14]. 

Risk from clinical procedures
Unlike adenovirus, SARS-CoV-2 is an enveloped virus and 
tonometer heads can be quickly decontaminated using al-
cohol or 0,5% sodium hypochlorite. In the operating room, 
povidone iodine is routinely applied preoperatively and has 
been shown to be effective against SARS-CoV-1 [15].
While some aerosolisation can occur during cataract sur-
gery, the aqueous is initially replaced with viscoelastic pri-
or to phacoemulsification and any particles that remain 
present will be heavily diluted by the continual circulation 
of BSS.
The risk from coughing or sneezing from an infected pa-
tient during a procedure remains but can be mitigated 
through adequate draping, decontamination between pa-
tients and pre-operative testing and self isolation of pa-
tients starting 2 weeks prior to surgery.

Hierarchy of control
When developing systems to mitigate and manage risk, the 
concept of the hierarchy of control adapted from occupa-
tional safety research can be helpful (tab. 1). 

Effectiveness Hazard control Example

5 (most effective) Elimination

minimise clinic visits, use phone consultations or telemedicine where possible

isolate and test patients prior to surgery

consider bilateral simultaneous cataract surgery where felt safe to do so

4 Substitution not applicable

3 Engineering control

good ventilation, open windows and allow air to circulate

perspex shielding on slit lamps and in front of reception areas

adequate draping during surgery

2 Administrative 
controls

encourage regular hand washing and cleaning

disinfect slit lamp between patients with soap or alcohol

consider introducing a one-way system to reduce contact between patients

ensure adequate spacing in waiting areas and avoid overcrowding

avoid close contract except for when inevitable during examination

1 (least effective) Personal protective 
equipment masks/glasses/face shields

Practical guidance for eye clinics.

Table 1
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Method Control group Intervention group Adjusted OR*

Physical distancing short distance < 1 m (13%) greater distance > 1 m (3%) 5.6 (2.6–11.1)

Face mask no face mask (17%) face mask worn (3%) 6.7 (2.9–14.3)

Eye protection no eye protection (16%) eye protection worn (6%) 4.5 (2.6–8.3)

Effectiveness of different control methods on risk of viral transmission (adapted from Chu et al. [5]).

Table 2

Where possible, the hazard should be removed or replaced 
and this can be achieved by minimising unnecessary ap-
pointments and allowing home working for administrative 
tasks. The introduction of simultaneous bilateral cataract 
surgery has been suggested as one measure that could be 
used to reduce the number of visits but this should be bal-
anced against the risk of bilateral postoperative endoph-
thalmitis [16].
Further down the hierarchy, the use of engineering con-
trols, such as ventilation systems and physical barriers, and 

administrative controls including education around physi-
cal distancing and frequent hand washing provide further 
protection.
Finally, when direct contact with individuals at risk is un- 
avoidable, the meticulous use of personal protective equip-
ment (PPE) including face masks and eye protection or face 
shields coupled with good situational awareness and thor-
ough decontamination, will minimise the risk of transmis-
sion and allow safe working (tab. 2).
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