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Objective: To describe how a fixed regimen of intravitreal injections (IVI) was helpful to 
continue activity during the COVID-19 outbreak and lockdown and to address basic condi-
tions to resume activity.
Methods: A fixed regimen of IVI was conceived to significantly reduce the number of visits 
while keeping a number of injections related to the best outcomes. We retrospectively 
collected data of surgeries performed in 2019 and in the first seven months of 2020 and 
from OCTs in the first semester of 2020.
Results: IVI per month, from January to July 2020, were 304, 291, 256, 204, 276, 297 and 
322, respectively. Phacoemulsification surgeries in the same period were 397, 408, 171, 0, 
304, 391 and 389. Posterior vitrectomies were 23, 21, 17, 10, 21, 28 and 25. Laser sessions 
were 44, 26, 33, 17, 23 and 33, respectively. OCTs dropped from a mean of 25.7 per day in 
the first half of March 2020 to 5.8 per day in the second half of March. A mean of 6.5 OCTs 
per day was made in April, rising to 19.1 in May and 39.5 in June.
Conclusion: It was possible to keep the ophthalmological activity during the pandemic 
outbreak due to the existence of a pre-scheduled fixed regimen for IVI and to the availability 
of personal protective equipment. The air-borne nature of the peril we are facing addresses 
the need to evaluate the physical conditions of health facilities, including ventilation, size of 
waiting and consult rooms and the need to avoid elevators.
Keywords: COVID-19, SARS-CoV-2, fixed regimen, intra-vitreal injections, resume 
activity, RT-PCR testing

Introduction
Central retinal vein occlusion (CRVO), branch retinal vein occlusion (BRVO), age- 
related macular degeneration (AMD) and diabetic macular edema (DME) are the 
most prevalent diseases needing and depending on intravitreal injections (IVI) as 
the standard of care. Evidence relates outcomes with number of visits and number 
of injections.1–5

Visits are key points for anatomical and functional evaluations and anchors for 
decision making and planning future treatments. However, visits do not treat 
patients, IVI do. When treatment decisions depend on visits, patients are at risk 
of falling short from the expected outcomes.

In late 2019 our department suffered an increased demand of outpatients over 
the Medical Retina Unit. Constraints of available trained personnel drove us to an 
evidence-based decision to decrease follow-up visits, leaving room for first appoint-
ments, eg, general physicians’ or private practitioners’ referrals. A fixed regimen 
protocol was conceived and got ethical approval by the Institutional Board on late 
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November 2019, becoming an institution guideline of 
good clinical practice on the 14th of January 2020 
(Supplementary Figure 1).

On March 2, 2020, Portugal reported the first positive 
case of SARS-CoV-2. On March 12, the red level of alert 
was declared and on March 16, the first death from 
COVID-19 was reported. Two days later, the state of 
emergency was declared (lockdown) and the Portuguese 
Council of Ophthalmology recommended the suspension 
of all routine practices, a position supported by others in 
different extents.6–8 As IVI are sight-saving procedures, 
we did not cancel any pre-scheduled IVI, regardless of the 
nature of the underlying disease.

Patients’ temperature was checked and surgical face 
masks were provided at the hospital entrance for patients 
who had none. Patients were questioned about symptoms, 
contacts and travelling history before being admitted to the 
operatory room (OR) and wore surgical face masks during 
surgery. Filtering face piece respirators KN95 (China 
GB2626-2006) and goggles were available for surgeons 
and surgical masks for other health professionals. KN95 
face masks were also available for the ophthalmologists 
and nurses attending the emergency and the laser rooms. 
Optical Coherence Tomography scans (OCTs) were not 
cancelled, but technicians’ teams were split in fortnight 
turnovers. However, there was an increasing missing rate 
of patients scheduled for OCTs. Routine visits were can-
celled until the first week of May and substituted by phone 
calls and telemedicine, whenever necessary.

We are facing a different sort of challenge now: how to 
accommodate the usual huge number of patients previous 
to the COVID-19 outbreak in the waiting rooms, while 
respecting the new demands from the healthcare authori-
ties to reduce the number of waiting patients to a half or 
one-third.9 Issues such as the use of personal protective 
equipment, the size of waiting rooms, ventilation, adher-
ence to disinfection protocols, choose of whom to treat 
based on the disease natural evolution and the need to 
prioritize treatment visits over monitoring visits, were 
addressed recently.10–12 Fixed regimens with the number 
of injections per year based on the best outcomes may be 
a good option.2,3,13

Another topic is whom to test for detection of SARS- 
CoV-2 RNA before undergoing ophthalmic surgery. 
Should viral RNA detection by RT-PCR testing be asked 
for all asymptomatic patients undergoing topical anesthetic 
procedures, such as phacoemulsification or intra-vitreal 
injections? There is no consensus among ophthalmologists 

on who should be tested for SARS-CoV-2, because evi-
dence of the virus in the conjunctiva and tears is 
elusive.14,15

In the Portuguese current panorama, most hospitals just 
resumed activity, with reduced numbers. The trend will 
soon be to resume activity at full length. The combination 
of departments based on upper floors of towered hospitals 
with tiny waiting rooms and massive outpatient attendance 
will be a huge challenge for many hospitals.

Patients and Methods
We made a model of treating new patients in a fixed regi-
men for one year, based on a Treat and Extend (T&E) 
rationale, reducing the number of follow-up visits to 1 or 
2 per year (Figure 1). Based on evidence, we adopted 
a loading dose protocol of 6 monthly injections for 
CRVO, 3 monthly injections for BRVO and AMD, and 5 
monthly injections for DME. Thereafter, we followed 
a fixed protocol, extending intervals after the loading 
dose, based on a T&E regimen. The total number of 
injections per year was related to the best outcomes 
reported, and adjustments were not necessary before the 
first year.1–4,13 Patients were scheduled for the whole year 
of 2020. Patients outside this protocol, and undergoing 
treatment for more than one year, were changed to 
bimonthly injections with aflibercept (if they were not 
stable in a bimonthly regimen with ranibizumab).

Data related to surgical procedures were retrospec-
tively collected, including laser treatments, regarding 
total values of 2019 and per month from January to 
July 2020. Strabismus surgery, Oculoplastic surgery, 
Lacrimal duct surgery and Minor surgery data were not 
included.

Figure 1 Fixed regimen for intravitreal injections in the first year of treatment 
based on a treat and extend protocol and aiming to spare as many visits as possible. 
Abbreviations: CRVO, central retinal vein occlusion; M, month; Retinogr, fundus 
photography; Pan FA, wide field fluorescein angiography; RAPD, relative afferent 
pupillary defect; OCT, optical coherence tomography; DME, diabetic macular 
edema; BRVO, branch retinal vein occlusion; AMD, age-related macular degenera-
tion; FA, fluorescein angiography; ICG, indocyanine green angiography; OCT-A, 
optical coherence tomography angiography.
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Results
After the state of emergency being declared, we experi-
enced a significant patient missing rate up to 70% at times, 
for a fortnight, until the end of the first week of 
April 2020. At the beginning of April we phoned most 
of the missing patients to reassure them that security 
measures were re-enforced, and treatments were all re- 
scheduled. Symptomatic patients, SARS-CoV-2 positive 
patients and contacts, were postponed until they were RT- 
PCR negative, except for emergency surgeries that were 
performed in a COVID-dedicated OR (one room with 
negative pressure and special requirements12 in the 
Central OR Unit, attended by all specialties). 
Phacoemulsification procedures were suspended during 
the month of April, but retinal and emergency surgeries 
continued. Data on surgical procedures for the whole year 
of 2019 and for each month of 2020 are displayed in Table 
1. OCTs dropped from a mean of 25.7 per day in the first 
half of March 2020 to 5.8 per day in the second half of 
March. A mean of 6.5 OCTs per day were made in April, 
rising to 19.1 in May and 39.5 in June. Non-contact 
tonometry was suspended in April and contact tonometry 
with disposable probes was performed in selected patients 
(Icare® tonometer, Revenio Corporation, Vantaa, Finland). 
Non-contact tonometry resumed in early June.

Discussion
Until the end of 2019, a T&E regimen was used with 
a 3-monthly injection loading dose protocol and adjusting 
intervals depending on OCT evaluation prior to injection 
on the same day. Nevertheless, we observed several short-
comings of this protocol: delay in evaluation or adjust-
ments, a considerable amount of DME patients failing to 
respond to the loading dose, but more importantly, 
a significant amount of CRVO patients with recurrence 
of macular edema and the development of macular gliosis, 

atrophy and permanent vision loss. Those shortcomings 
and the need to reduce the number of monitoring visits 
lead to the conception of a fixed treatment protocol.

The number of injections in the new fixed protocol 
for CRVO was based on the results of the 6-monthly 
loading dose in the CRUISE study5 that showed better 
outcomes than the minimum of 3+pro re nata (PRN) in 
the CRYSTAL study.16 Although the 6 monthly injection 
protocol of the BRAVO study4 showed a slightly better 
outcome than the minimum of 3+PRN protocol of the 
BRIGHTER study,17 we followed a 3+T&E rationale 
because BRVO does not have the same severe complica-
tions as ischemic CRVO and our regimen was not reac-
tive. A loading dose of 3+T&E rationale was adopted for 
AMD as the higher gain happens within this period18 and 
the best results at one year are obtained with a mean of 8 
injections.19 A loading dose of 5 injections was adopted 
for DME due to the existence of late responders2,20 and 
the results being better with 8–9 injections in the 
first year (Figure 1).3,21

Even though cataract surgery stopped for the whole 
month of April during the lockdown, we were able to 
continue IVI without monitoring visits. Missing patients 
were called home, reassured and re-scheduled. OCTs were 
not interrupted, since technicians were split in fortnight 
turnovers. As no member of the department’s personnel 
got infected, medical or non-medical, this model contrib-
uted to enforce the confidence and set the grounds for 
a rapid return to an almost normal activity as it is dis-
played in Table 1. The only difference we have now is the 
scheduling of visits in intervals of 30 minutes.

Asymptomatic professionals or patients are not tested 
for SARS-CoV-2. Testing asymptomatic healthcare profes-
sionals and patients submitted to procedures that do not or 
may not generate aerosol would not be feasible or cost- 
effective.22 Furthermore, most reports found a small 

Table 1 Ophthalmic Surgeries Performed in the Department in the Year of 2019 and for Each Month of 2020

2019 2020

Total January February March April May June July

Phacoemulsification 3424 397 408 171 0 304 391 389

IVI 3360 304 291 256 204 276 297 322
PPPV 238 23 21 17 10 21 28 25

Glaucoma 61 2 4 5 0 3 5 4

Laser 974 44 26 33 17 23 33 35

Notes: Glaucoma includes trabeculectomy and minimal invasive glaucoma surgery; Laser includes YAG capsulotomy or iridectomy, selective laser trabeculoplasty, argon 
laser trabeculoplasty, retinal panphotocoagulation, focal photocoagulation and photodynamic therapy. 
Abbreviations: IVI, intravitreal injections; PPPV, posterior pars plana vitrectomy.
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prevalence of SARS-CoV-2 in the conjunctiva and tears of 
symptomatic patients only.14,23 RT-PCR tests will have 
difficulties surpassing the demand, once all specialties 
resume. Besides, the test does not protect the OR, since 
it must be disinfected according to the institutional rules.12 

The test does not protect the health personnel either, since 
a negative RT-PCR test does not fully negate the possibi-
lity that an individual is infected, and the test is not 
a vaccine but a sort of snapshot of the moment the swab 
was collected, therefore it seems to be pointless to test 
unsuspected asymptomatic health professionals.24,25 

Moreover, viral RNA may last for a lot longer than the 
period of infectivity26 and rapid serologic testing may lead 
to a sensation of a false security due to the lack of sensi-
tivity and specificity for an acute infection.24 Keeping the 
patient with a face mask and using closed surgical drapes 
are simple measures to protect the staff and the patient in 
the OR. Considering that there is a substantial amount of 
undocumented infection cases,27 that patients need to be at 
a close distance for being examined, that sometimes they 
remain at a close range from the ophthalmologist for 
a long period of time as in laser treatments,28 the ophthal-
mologists may be particularly exposed in the office or 
consult rooms. In the OR, patients wear face masks and 
surgical closed drapes act as a barrier, there is proper room 
ventilation and size, and the risk of producing positive 
SARS-CoV-2 aerosols is very low in the asymptomatic 
patient.22

The fact that our colleague Dr. Li Wenliang was 
infected while assisting outpatients at the consult room 
and died from COVID-19,29,30 the short distance between 
the patient and the ophthalmologist at the slit lamp micro-
scope and the long duration of laser photocoagulation, 
raises the question whether the eye doctor might be more 
vulnerable at the office room rather than in the OR, since 
proper size and ventilation may not be adequate in offices 
or outpatient consult rooms.28

Despite we kept activity during the lockdown and 
resumed surgery at full-length, we realize that healthcare 
facilities may substantially differ in their conditions. We 
perform the IVI in the OR. Some facilities use dedicated 
rooms instead of the OR. However, some of these rooms 
may not have the same standard of ventilation as an OR, 
a critical factor in a place shared by a high number of 
individuals. We did not suffer from shortage of personal 
protective equipment. Entering or circulating inside the 
hospital without wearing a face mask is, and was, strictly 
forbidden right from the start, consult rooms have 

windows that are kept opened as well as doors while 
observing patients, and accompanying persons are seldom 
allowed.8 The waiting room is an open space seating area 
at the major hall entrance, where patients wait seated in 
front of TV monitors and are called by number. The whole 
department is based on the ground floor, including the 
three ORs of the Ambulatory Surgery Unit, therefore 
patients do not need to use elevators or stairs. When 
maximum capacity of the waiting room is reached, 
patients wait outside. All these measures decrease the 
viral load that has been related with the infection rate 
and the severity of the disease.31

Conclusions
In order to prioritize treatments over monitoring, evidence- 
based fixed regimens and OCTs on the day of injection 
may be a good adaptation to the pandemic period. Keeping 
patients with face masks while being operated and the use 
of filtering face piece respirators seem to be proper for 
interventions under topical anesthesia. RT-PCR testing of 
asymptomatic patients in ophthalmology seems to be indi-
cated for patients undergoing general anesthesia only. 
Perhaps one lesson learned from this pandemic peril is 
that physicians should wear face masks at the emergency 
attendance rooms endlessly, as dentists do, even after the 
pandemic crisis subsides. Hospitals need to have wide 
waiting rooms and departments with high levels of 
patients’ attendance benefit from being located in ground 
floors. Small multiple buildings with multiple ground floor 
entrances by means of an implantation in hilly grounds, 
surrounded by outdoor spaces, rather than huge towered 
buildings, may be more suitable as hospitals in the nearest 
future.
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