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Background: COVID-19 has had a major impact on health-care provision. Social distan
cing will impact the organization of outpatient clinics (OCs) and require general restructuring 
of health care.
Methods: Our retinal team participated in a structured fact-finding session to implement 
social distancing of patients and staff in wet age-related macular degeneration (wAMD) 
clinics. Clinic flow and performance were continually reviewed and improved. 
A retrospective audit of all wAMD follow-up appointments was conducted for 4 weeks 
from the start of the UK lockdown. A search for clinical guidance regarding retinal services 
was performed on the homepages of international professional bodies. The guidelines were 
compared to the implemented changes in our wAMD social distancing OCs (SDOCs) and 
potential risk examined.
Results: The changes in clinic setup to achieve SDOCs are described. The average total time 
spent in the clinic area by each patient has reduced by 27%. The audit concluded that 65% of 
patients needed a treatment interval of 4–7 weeks after their appointment, 17% at either 8 or 
9 weeks, and 18% at 10 weeks or beyond. The UK, Australian–New Zealand, US, and 
German professional ophthalmology bodies have published divergent guidelines, but all 
recommended a continuation of anti-VEGF injections.
Conclusion: Health-care provision will change and hospitals and outpatient facilities will 
have to adapt to the COVID-19 epidemic. We describe a clinic setup (SDOCs) that 
minimizes risk to patients and staff, while maintaining the ability to treat each patient and 
their disease individually.
Keywords: age-related macular degeneration, COVID-19, social distancing, SDOC

Introduction
The World Health Organization declared the SARS-CoV-2/COVID-19 outbreak 
a pandemic and global health emergency on March 11, 2020.1

This pandemic has had a major impact on health-care provision, due to the care 
of affected patients directly2–10 and indirectly due to changes in provision of care of 
other patients. While only a small proportion of patients with COVID-19 show 
ocular involvement, cases of conjunctivitis have been reported and an increase in 
cases of ocular trauma due to change in patient behavior have been postulated. The 
major impact of COVID-19 in ophthalmology has been as a result of delayed 
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treatment and will only be fully appreciated in the coming 
months. Social distancing measures and guidelines will 
have a major impact on the organization of outpatient 
(ambulatory) clinics and require general restructuring of 
health services worldwide to protect health-care staff and 
patients alike. Ophthalmologists are in a high-risk category 
for transmission of COVID-19, due to close patient con
tact during examination and treatment and cumulative 
exposure to patients from their high-volume eye clinics 
and theaters. Stringent social distancing and hygiene mea
sures are crucial to prevent further outbreaks of COVID- 
19 in ophthalmology departments.

There has been published guidance on how to manage 
ophthalmology patients during the pandemic from various 
professional bodies, including the Royal Australian and 
New Zealand College of Ophthalmologists (RANZCO),11 

the American Academy of Ophthalmology (AAO),12 the 
American Society of Retina Specialists (ASRS),13 and the 
Royal College of Ophthalmologists (RCOphth).14

Recommended strategies include delaying and rebook
ing appointments,14 virtual clinics,15 teleophthalmology,16 

treatment-only clinics,17 and social distancing clinics.18

It is recommended that patients with active wet age- 
related macular degeneration (wAMD) receive ongoing 
treatment and hospital visits to avoid visual loss.11–14

This article examines the potential implications for our 
wAMD patients had we not maintained individual intravi
treal treatment regimes. It explains the restructuring of our 
wAMD services and the introduction of social distancing 
outpatient clinics (SDOCs).

Methods
For the last 4 years, our wAMD service at 
Buckinghamshire NHS Trust, Amersham Hospital has 
been run using a one-stop clinic pathway with a “treat 
and extend” treatment protocol utilizing anti-VEGF injec
tions (ranibizumab and aflibercept). At each visit, each 
patient has visual acuity and intraocular pressure measure
ment, macular ocular coherence tomography (OCT; Nidek 
Retina Scan Duo), face-to-face consultation with a doctor, 
and an intravitreal injection if required.

As a response to the COVID-19 pandemic in the UK, 
all members of our multidisciplinary team, including 
nurses, nurse injectors, admin staff, doctors, and techni
cians participated in a structured fact-finding session to 
discuss and analyze the current clinic setup, clinic flow, 
and treatment of wAMD patients. The session was fol
lowed by an interactive workshop to explore ways to 

reduce or eliminate unessential close contact, in order to 
increase safety and social distancing of patients and staff. 
Particular attention was paid to each step of the patient 
journey and every staff–patient interaction. All team mem
bers made suggestions on how to improve clinic flow and 
reduce unessential close contact with the patients. The 
suggested changes were implemented on March 9, 2020, 
prior to any national ophthalmology guidance being 
issued. The layout of the unit was altered so that 
2m distancing was possible at all times. The team received 
clear briefings, and standard operating procedures were 
developed.

Clinic flow and performance were continually 
reviewed at daily safety meetings and proposed improve
ments discussed and implemented when indicated, result
ing in a rapid evolution of the model.

We also conducted a retrospective audit of all 
wAMD follow-up appointments using the hospital’s 
electronic patient-record system (Medway) for 4 weeks 
from the start of the UK lockdown on March 23, 2020. 
Appointment dates, average appointment duration, 
appointment outcome, follow-up date, and number of 
patients who received intravitreal treatment were 
recorded. The interval between the appointment and 
the next requested follow-up was measured in weeks. 
The analysis window was kept to 4 weeks, which is the 
minimum interval in our treat-and-extend treatment 
protocol,19 to avoid analyzing more than one appoint
ment per patient.

The average appointment duration was compared to the 
4 weeks prior to introducing the changes. The review of 
the patient-booking system, canceled and missed appoint
ments, and follow-up times was fully anonymized and in 
accordance with local and NHS guidelines regarding clin
ical audit and in compliance with the Declaration of 
Helsinki. Separate ethics approval was not required.

A search for clinical guidance regarding ophthalmology 
OCs and retinal services was conducted on the homepages 
of the RCOphth, AAO, ASRS, RANZCO,11–14and German 
Society of Ophthalmology (Deutsche Ophthalmologische 
Gesellschaft [DOG]).20

We reviewed the content of the websites to find any 
guidance regarding wAMD during COVID-19.

These suggested guidelines were compared to the 
implemented changes in our wAMD SDOCs, and we 
examined potential risks to our specific wAMD population 
if we had not continued with our model.
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Results
At the beginning of the COVID-19 pandemic in the UK in 
early March 2020, our retinal team felt strongly that to 
prevent sight loss in our patients with wAMD, not only 
should we continue to see and treat them, but we should 
try to maintain each patient’s individualized treatment 
regime if we could do so safely. The wAMD clinic had 
already previously been relocated to a nonacute hospital 
(cold) site.

The multidisciplinary workshop produced a number of 
proposed changes. The initial changes were implemented 
and then continuously discussed and improved after daily 
multidisciplinary safety meetings, and are summarized in 
Table 1.

All changes were introduced with the aim of minimiz
ing the number of interactions with staff, allowing patients 
to maintain adequate distance from staff and other patients 
ideally at all times (SDOCs), and minimizing the time 
patients spent in the unit.

Social distancing was achieved at check-in, visual 
acuity measurement, consultation with the doctor, at any 
waiting time, and at checkout. Contact <2 m was required 
only during instillation of drops for pupil dilation, during 
the intravitreal injection procedure, and for OCT and ima
ging, as our device requires a 1.2 m working distance 
between technician and patient. Adequate personal protec
tive equipment is worn by staff at each interaction,21,22 and 
meticulous hand hygiene with soap and water or hand- 
sanitizing gel is performed between each interaction.

We discussed the necessity of pupil dilation and 
whether this could be avoided. We concluded that the 
color-image quality through an undilated pupil using our 
device did not allow adequate interpretation on a reliable 
repeatable basis.

Figure 1 illustrates the design of our wAMD unit prior 
to and after our COVID-19 changes. Originally, patients 
sat in the waiting area prior to and between each step. 
Patients are now greeted at the entrance to the unit, rather 
than reporting to the clinic reception, and are asked about 
any symptoms of COVID-19. Their temperature is 
checked, and they disinfect their hands with hand-saniti 
zing gel prior to entering. The patient is then guided 
directly to the vision bay, where visual acuity is measured 
and dilating drops instilled. Once the pupils are ade
quately dilated, an OCT scan and color image are taken. 
The patient is then guided to one of three examination 
bays. The patient’s electronic medical records and images 

have been preloaded onto the two computer screens in the 
room by the technician. One doctor rotates between three 
consulting bays performing strict hand hygiene between 
each. Clinical management decisions are made after con
sultation with the patient and reviewing the images. 
Routine slit-lamp retinal examination is no longer per
formed, and the rooms are large enough to allow 
a distance of 2 m between patient and doctor at all 
times. The patient is then taken directly to the injection 
room. During this time, the patient’s follow-up appoint
ment is made and they exit the unit directly after receiving 
their injection.

The total time spent in the clinic by each patient has 
reduced to a mean of 40 minutes for check-in, visual 
acuity measurement, pupil dilation, OCT and 
color imaging, consultation, intravitreal injection, and 
checkout compared to 55 minutes prior to the changes.

During our 4-week audit period from UK lockdown on 
March 23, 2020 to April 17, 2020, a total of 661 patients 
had booked appointments. In sum, 64 of these (9.7%) did 
not attend their appointment, double our pre-COVID-19 
nonattendance rate (4.7%). Of the 597 patients seen in 
clinic, 508 received intravitreal injections, 583 received 
a follow-up appointment, and ten were discharged. 
Figure 2 illustrates the requested follow-up interval fol
lowing the patient’s appointment: 65% of patients were 
booked to be seen 4–7 weeks after their appointment, 17% 
at either 8 or 9 weeks, and 18% at 10 weeks or beyond.

All management decisions were made using our treat- 
and-extend protocols. Of the 508 patients who received an 
injection, 378 (74%) were booked to receive their next 
appointment and intravitreal anti-VEGF treatment at 
a <8-week interval, 72 (14%) at an 8-week interval, and 
75 (15%) at an interval >8 weeks (Figure 3).

In sum, 75 of 597 (12.6%) patients did not receive an 
injection, as they were on the monitor-and-extend part of 
the protocol.

The publicly available guidance for management of 
wAMD from national professional ophthalmology bodies 
is summarized in Table 2.

The RCOphth and the New Zealand section of 
RANZCO have issued detailed guidance. The RCOphth 
suggests 8-weekly intravitreal injections in treatment only 
clinics. RANZCO suggests a treat-and-extend regime.

The American and German bodies (AAO, ASRS, 
DOG) state that anti-VEGF injection should be continued, 
but do not specify specific treatment regimes.
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Discussion
Social distancing due to COVID-19 will need to continue for 
the foreseeable future.23 Health-care provision is changing, 
and hospitals and outpatient facilities will have to adapt to 
meet these requirements.24 Temperature checks and screen
ing questions will become mandatory before entering health- 
care facilities,25 as will social distancing measures.

It will become mandatory to challenge the traditional 
methods of service provision to continue to provide long- 
term high-quality care to wAMD patients and provide 
a safe environment for both patients and staff. Different 
models of care provision already exist in wAMD clinics, 
with the main differences being the treatment protocols 
(treat and extend vs fixed dosing or as needed)26,27 and the 

Table 1 Changes Introduced to our Wet AMD Clinic to Allow Social Distancing (SDOC)

Standard Clinic Pre–COVID-19 SDOC

Previsit advice Patients with cold and cough symptoms were treated. 
Patients with high temperatures were advised to rebook 

their appointment.

Patients are advised not to attend if they or anyone in their 
household have symptoms of fever, cough, or have been 

diagnosed with COVID-19.

Retina team 

members and staff

There were no restrictions on staff numbers or visiting 

health professionals.

The minimum number of staff is used to run the clinic (one 

receptionist/clerk, one doctor, 1 nurse injector, three health- 

care assistants/technicians). No other staff (maintenance, 
engineers, admin) are allowed into the unit during clinic hours.

Relatives and friends Friends and relatives were allowed into the unit. Only the patient is allowed into the department, unless there 

are exceptional circumstances.

Appointment times Patient are checked into the department at the time of 

arrival and seen according to clinic time order.

Patients are only admitted to the department within 5 minutes 

of their appointment.

Temperature check 

and patient hand 

hygiene

No checks were performed. Alcohol gel was available, 

but not mandatory

Temperature check prior to being admitted to the department 

and alcohol gel to disinfect hands

COVID-19 symptom 

history

Not applicable Patients are screened prior to entry for symptoms typical of 

COVID-19.

Number of patients 

in the retina clinic

Not limited Limited to eight patients to allow 2 m social distancing 

between patient and staff (one patient at each station)

Personal protective 

equipment (PPE)

None Gloves, surgical mask, and eye protection as directed by Public 

Health England21 and RCOphth guidelines.22

Visual acuity check LogMar chart LogMar chart

Intraocular pressure 

check

Tonopen Not performed

Dilation Phenylephrine and tropicamide Tropicamide only

OCT Performed Performed

Color image Not usually performed Performed

Slit-lamp examination Routinely performed Not performed routinely

Doctor’s consultation Including full examination routinely performed Still performed in person, but decision based on symptoms, 
visual acuity, and imaging alone; patient–doctor distance of 

2 m guaranteed

Intravitreal injection Routinely performed with mask Routinely performed with surgical gown, mask, and eye 

protection

Follow-up Treat-and-extend protocol The same treat-and-extend protocol

Abbreviations: AMD, age-related macular degeneration; OCT, optical coherence tomography; SDOC, social distancing outpatient clinic.
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Figure 1 (A) Clinic flow prior to COVID-19: a) patient check-in reception desk, b) patient sits in waiting area, c) patient gets a vision check and waits again in the waiting area, d) OCT 
scan and waiting area, e) consultation and waiting area, f) sub–waiting area injection, g) intravitreal anti-VEGF injection, h) checkout for follow-up appointment. (B) Social distancing 
outpatient clinic setup. Waiting-room chairs are removed to a minimum and not usually used, and the second chair in clinic rooms for relatives or friends is removed. The clinic rooms are 
used as waiting areas prior to consultation and injection: a) temperature check and COVID-19 questionnaire, b) direct transfer to vision bays, c) OCT scan, d) patient transfer to clinic 
room, d) patient transfer to injection room, e) patient leaves the unit via the reception desk with the follow-up appointment. 
Abbreviation: OCT, optical coherence tomography.
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timing of consultation and treatment (one stop vs two 
stop).

Differences in clinic and treatment protocols are 
dependent (among others) on the layout and design 
of the department, health economics,28,29 patient com
pliance, and individual preferences of treating 
specialists.

In a COVID-19 era, a one-stop clinic model has clear 
benefits in terms of reduced clinic visits and thus reduced 
exposure for patients and staff. We feel treat-and-extend 
treatment algorithms allow the best combination of treat
ment and visit burden, outcomes, and costs.30 This is the 
treatment regimen currently recommended in the 
RANZCO COVID-19 guidelines.11 Any change to 

Figure 2 Follow-up interval of wet age-related macular degeneration patients who were seen during UK lockdown between March 23, 2020 and April 17, 2020 (n=597).

Figure 3 Number of patients requiring treatment before 8 weeks, at 8 weeks, and later than 8 weeks and consequence when compared to treatment as per the Royal 
College of Ophthalmologists COVID-19 age-related macular degeneration guidelines.
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a different treatment regimen needs careful planning, 
however.19

We feel our clinic setup has minimized risks to patients 
and staff, while maintaining the ability to treat each patient 
and their disease individually. Our wAMD clinic is designed 
to allow seamless, one-way patient flow and efficiency 
(Figure 1B). The clinic is run by one senior clinician, who 
sees patients in three rooms. The design of the unit was ideal 
to allow the introduction of SDOCs with minimal physical 
changes and no additional costs. We believe that social dis
tancing will become mandatory for all outpatient and ambu
latory departments and the need for increased clinical space 
will become the limiting factor in providing care. It is sug
gested that patient numbers per clinic need to be reduced to 
achieve SDOCs.14 We have shown that we can see and treat 
the same number of patients as we were pre–COVID-19 and 
reduce visit duration on average by 27% or 15 minutes.

The numbers of patients not attending our clinics initially 
increased, due to anxiety regarding COVID-19. After an 
awareness campaign of telephone reassurance and explanation 
to patients informing them of safety measures introduced, 
cancelation rates have now reduced to pre–COVID-19 levels.

The published national guidance for wAMD has varied 
from country to country, and has mostly advocated the 
approach of maintaining care for those patients who 
require treatment and weighing their risk of coming to 
harm through failure to treat serious eye disease against 
the risk of patients acquiring COVID-19 infection during 
an ophthalmology appointment.11–14,16,20

Patients with active wAMD require ongoing treatment to 
avoid visual loss. One approach for these patients has been to 
maintain all patients on 8-weekly anti-VEGF therapy with no 
clinic review, unless they mention a significant drop in vision 
at their injection visit.17,31 Although this might be a workable 
solution initially for some units, patients will require mon
itoring of disease activity with OCT scans and fundus exam
ination/imaging for ongoing care.

Whereas other areas of ophthalmology-care provision 
might lend themselves to the provision of telemedicine32 

or virtual clinics,33 direct patient contact is required for 
imaging and the administration of intravitreal anti-VEGF 
therapy in patients with wAMD. It is well recognized that 
direct patient–doctor interaction and communication sig
nificantly increases patient satisfaction34 and is of 

Table 2 Summary of Published Guidance for Treatment of wAMD Patients During the COVID-19 Pandemic

RCOphth17 RANZCO (NZ)11 AAO/ASRS12,13 DOG20

Follow-up patients

Visual acuity 

assessment

Only if patient mentions 

a significant drop in vision

No No guidance published No guidance published

OCT assessment Only if patient mentions 

a significant drop in vision

No No guidance published No guidance published

Clinical review No No No guidance published No guidance published
Recommended 

treatment

8-weekly anti-VGEF Anti-VEGF: treat and extend to 

maximum interval possible or 
maintain on maximum fixed 

dosing with no assessment, 

unless decrease in vision.

Anti-VGEF: no treatment 

protocol specified

Anti-VGEF: no treatment 

protocol specified

New patients

Visual acuity 

assessment

No guidance published No guidance published No guidance published No guidance published

OCT assessment Recommended for 
diagnosis (or OCT-A 

when available)

No guidance published No guidance published No guidance published

Clinical review No guidance published No guidance published No guidance published No guidance published
Recommended 

treatment

Three monthly doses 

then 8-weekly anti-VGEF

Anti-VEGF: treat and extend to 

maximum interval possible or 

maintain on maximum fixed 
dosing with no assessment, 

unless decrease in vision.

Anti VGEF: no treatment 

protocol specified

Anti VGEF: no treatment 

protocol specified
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particular importance in AMD clinics.35 We have shown 
that we can see the same number of patients in a one-stop 
clinic as in a virtual clinic (20–25 patients per 3-hour 
session per doctor). We achieve that while maintaining 
patient–doctor interaction, treating patients with intravi
treal therapy at the same visit, and maintaining patient 
and staff safety with social distancing.

If we had switched all our patients to 8-weekly intravi
treal treatments during this period, 71% would have had 
a treatment interval longer than indicated using an indivi
dualized treatment plan with a treat-and-extend protocol, 
while 15% of patients would have received treatment too 
early and thus had unnecessary exposure. Furthermore, 
14.2% of our patients did not require intravitreal treatment 
or were discharged and would have received treatment 
unnecessarily.

While pragmatic simple changes during a time of crisis 
may be preferred and easier to implement, simplified treat
ment strategies could lead to inferior outcomes, without 
necessarily decreasing COVID-19–related risk.

We introduced SDOCs prior to the publication of the 
RCOphth guidelines, and felt that the social distancing and 
safety measures we had put in place were sufficient to 
continue safely with our clinics without changing our 
individualized treatment protocols.

In summary, COVID-19 will likely require ongoing social 
distancing and other safety measures in outpatient-care provi
sion. We feel we have demonstrated that this is achievable in 
one-stop wAMD clinics while maintaining patient numbers 
and patient satisfaction. Our model may not be suitable or 
achievable in all units, depending on individual circum
stances, but we hope that the steps we have outlined in our 
SDOCs show that safe and high-quality individual care can 
be provided without sacrificing clinic numbers or patient– 
doctor interaction in a COVID-19 era.
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