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Abstract

Tertiary outpatient ophthalmology clinics are high-risk environments for COVID-19 transmission, especially retina clin-
ics, where regular follow-up is needed for elderly patients with multiple comorbidities. Intravitreal injection therapy
(IVT) for chronic macular diseases, is one of the most common procedures performed, associated with a significant
burden of care because of the vigorous treatment regimen associated with multiple investigations. While minimiz-
ing the risk of COVID-19 infection transmission is a priority, this must be balanced against the continued provision

of sight-saving ophthalmic care to patients at risk of permanent vision loss. This review aims to give evidence-based
guidelines on managing IVT during the COVID-19 pandemic in common macular diseases such as age-related macu-
lar degeneration, diabetic macula edema and retinal vascular disease and to report on how the COVID-19 pandemic
has affected IVT practices worldwide.

To illustrate some real-world examples, 18 participants in the International Retina Collaborative, from 15 countries and
across four continents, were surveyed regarding pre- and during- COVID-19 pandemic IVT practices in tertiary oph-
thalmic centers. The majority of centers reported a reduction in the number of appointments to reduce the risk of the
spread of COVID-19 with varying changes to their VT regimen to treat various macula diseases. Due to the constantly
evolving nature of the COVID-19 pandemic, and the uncertainty about the normal resumption of health services, we
suggest that new solutions for eye healthcare provision, like telemedicine, may be adopted in the future when we
consider new long-term adaptations required to cope with the COVID-19 pandemic.

Keywords: COVID-19, Intravitreal injections, Age-related macular degeneration, Diabetic macula edema, Practice
patterns, Recommendations

Background
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systems to adequately cope with COVID-19, govern-
ments around the world have placed strict measures in
place to curb the spread of the disease.

Ophthalmologists are at particularly high risk due to
their close proximity to patients during slit-lamp and
indirect ophthalmoscope evaluations [2]. There is also a
risk of virus transmission through aerosol contact with
the conjunctiva and exposed mucous membranes [2].
Retinal providers and clinics face additional challenges in
crowded clinics with predominantly elderly patients, who
have multiple comorbidities, requiring multiple inves-
tigations and long-waiting times [3]. Furthermore, most
of these patients have sight-blinding chronic diseases
such as neovascular age-related macular degeneration
(nAMD), diabetic macula edema (DME), and macular
edema associated with retinal vascular occlusion (ME-
RVO), necessitating frequent intravitreal injection ther-
apy (IVT), imposing a substantial burden on physicians,
staff, patients, and caregivers, even in routine care.

The COVID-19 pandemic imposes additional barri-
ers to the management of retinal diseases, in terms of
non-adherence to long-term treatment and follow-up
regimens [4]. In addition, many health authorities and
hospital management teams have mandated that, during
this high-risk COVID-19 period only urgent and emer-
gent care should be provided and that all routine clini-
cal activity be deferred, to allow redirection of available
resources to those at high risk for permanent visual loss
(5, 6].

This study aims to summarize the literature, current
guidelines, and evidence-based recommendations with
regards to managing IVT during the COVID-19 pan-
demic and report on the effect of the COVID-19 pan-
demic on the visual outcomes, number of injections
and adherence to follow up in IVT patients. In addition,
we illustrate variability in changes to IVT practices in
response to the COVID-19 pandemic in the early days
from examples of tertiary ophthalmic centers worldwide
and provide updated evidence on recommended best
practices for IVT regimens and administration.

Methods

A comprehensive literature review was performed
based on a search of previous published papers (includ-
ing original articles, reviews, editorials) in English, rel-
evant to medical retina management or IVT treatment
during the COVID-19 pandemic (keywords: guidelines,
COVID-19, SARS-CoV-2, intravitreal injections, medi-
cal retina, age-related macular degeneration, diabetic
macula edema, retinal vein occlusion) up to 22nd April
2022, available on the PubMed database and included
published guidelines from various professional oph-
thalmology societies (e.g. American Academy of
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Ophthalmology, Royal College of Ophthalmologists,
United Kingdom, Canadian Retinal Society). Data
were stored using Microsoft Excel (Microsoft, Red-
mond, WA), and absolute and relative (%) numbers are
presented.

To illustrate real-world examples of the varied effect
of the COVID-19 pandemic on routine IVT practice, 18
participants in the International Retina Collaborative,
from 18 different cities in 15 countries and across four
continents, were surveyed regarding pre- and during-
COVID-19 pandemic IVT practices in tertiary ophthal-
mic centers (Tables 1, 2, 3). The responses were collected
from 24" March to 22nd April 2020 (last response
update). Participant agreement/consent was implied by
completion or return of the questionnaire.

Results

Global pre-pandemic routine IVT practice and the effects
of the COVID-19 pandemic on the IVT practices surveyed.
Routine clinical examination, investigations and IVT
procedures performed pre-pandemic were summarized
in Table 1. The approximate dates in which changes to
the IVT practices occurred in respective countries are
summarized in Table 2 and Fig. 1. The changes to the
appointments with regards to diagnosis (nAMD, DME
and ME-RVO), changes to clinical assessments and PPE
use in various centers is summarized in Table 3. Factors
that were likely to influence the decision to implement
changes in IVT practice included: the date when the first
case of COVID-19 was detected, the rate of COVID-19
infection in the community, the speed of response of
the respective governments in implementing lockdown
policies, and the availability of the healthcare resources
(Table 2). The most common reasons cited for imple-
menting these changes included the high risk of COVID-
19 transmission and the need to comply with hospital
policies. Less common reasons included a lack of man-
power and resources.

Discussion

The multiple tertiary ophthalmic centers around the
world included in our study reported varying responses
to changes in their IVT practice in response to the
COVID-19 pandemic, with the majority of centers reduc-
ing the number of appointments to reduce the risk of
the spread of COVID-19 among staff and patients. Most
centers reported having routine screening for high risk
COVID-19 patients and about half of the tertiary centers
reported the additional use of PPE for IVT procedures
(in most of the other centers full PPE was already worn
pre-COVID-19 pandemic).
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9/3/2020
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Italy
(Milan)

16/3/2020
27,980 cases
AllIVT
postponed with
exceptions
16/3/2020
7,272 cases
No IVT postponed

16/3/2020

6,663 cases

Some IVT postponed
(RVO, DME) with
exceptions

16/3/2020
4,596 cases
Some IVT
postponed (based
on interval) 16/3/2020
2,353 cases
No IVT
postponed

17/3/2020
EEVACH
No IVT postponed,
some loading
doses extended
17/3/2020
387 cases
All VT
postponed with

18/3/2020 exceptions

790 cases
AlIIVT postponed
with exceptions

19/3/2020

3,269 cases
Some IVT postponed
(RVO, DME, some
20/3/2020 L)
640 cases
Some IVT
postponed (based
on age and risk)

20/3/2020

1,067 cases
Some IVT postponed
(DME, some nAMD,
23/3/2020 RVO)
721 cases
Some RVO/AMD
postponed, all DME
postponed

23/3/2020

29,056 cases
No IVT
postponed

24/3/2020

378 cases
All'IVT postponed
with exceptions

Colombia

30/3/2020

22,141 cases
Some IVT postponed
(RVO, DME, some
7/4/2020 ERVE)
1,418 cases
All IVT postponed 4
weeks, with exceptions

Singapore

Fig. 1 Timeline of the dates when changes to IVT practice occurred
in the different centers surveyed and the number of COVID-19 cases
on that date

The recommended best practice guidelines for IVT

during the COVID-19 pandemic.

The main guiding principles of planning IVT treatment
in times of the COVID-19 pandemic include (1) mini-
mizing the risk of COVID-19 infection between health-
care workers and patients; (2) continuing to provide IVT
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to patients to prevent permanent vision loss from the
progression of their chronic macular disease [3, 7]. In
addition, these decisions should be made in the context
of other factors such as the number of COVID-19 cases
within the country, the risk of COVID-19 transmission,
the availability of healthcare resources, and government
policies.

A recent paper by the Vision Academy Steering Com-
mittee outlined various guidelines on the treatment
regimens for various common macular diseases requir-
ing IVT, during the time when the COVID-19 pandemic
began [5, 7]. External factors, such as the strain on the
healthcare system caused by the pandemic, government-
imposed restrictions, and the need to reduce the risk of
virus transmission all led to global recommendations
in IVT delivery: the number of visits should be kept to
a minimum, the time within visits shortened, exposure
should be minimized to the lowest number of the staff,
and priority should be given to patients at greatest risk
of vision loss [2, 7]. One strategy proposed in some of
our surveyed centers and in previous studies is having
two types of appointments: (1) an assessment appoint-
ment performed at baseline, after the 3rd injection of the
anti-VEGF loading-dose, at regular intervals after, and at
physician discretion in case of reported vision loss, con-
sisting in a VA assessment, slit-lamp examination, and
OCT and (2) an injection-only appointment, where IVT
only is performed without any eye assessments [3, 7].

A proactive T&E regimen is ideal during the COVID-
19 pandemic, as it reduces the number of visits and injec-
tions while maintaining visual outcomes [8]. However, a
disadvantage of T&E is that the decision about the next
treatment interval is made based on VA measurement
and OCT findings, which need to be done at every visit,
adding to the time spent in the clinic and increased close
contact with patients [9]. Table 4 summarizes the bene-
fits, risks, and recommendations for each routine assess-
ment procedures done prior to IVT. Newer intravitreal
drugs or drug delivery systems such as faricimab and
port-delivery systems that are being currently developed
aims to increased injection intervals with the potential to
further reduce the number of clinic visits [10-12].

Neovascular age-related macular degeneration

Multiple lines of evidence recommend that patients with
nAMD in their first two years of treatment should be
prioritised [5, 7]. Previous studies on the natural history
of nAMD show that delaying IVT treatment results in
vision loss(control arm of MARINA and ANCHOR) [13]
and quarterly IVT after the 3 monthly loading doses anti-
VEGEF loading doses has inferior visual outcomes com-
pared to monthly treatment (PIER and EXCITE study).
Hence, an intensive treatment regimen for nAMD should



Page 8 of 16

(2022) 8:33

Tan et al. International Journal of Retina and Vitreous

wexs
due| 1js ou usyey

uone|os| Ul pauoe1ds

ON ON Slaquinu padnpal’ssh 120 dOI ‘YA AUO ‘Sap OoN S95BD YS1 YBIY 'Sop SOA (Yarunpy)Aueulian
uolleulwexs dn moj
-|0j 3UINOJ JO pealsul 191e] WINIaI
syualed Joj s3nsuod 01 payse syuaied
ON ON  SI9gquINu pasnpal ‘SOz 2uoyda|al 'sap ON Y21 A|SNOIAQO ‘SaA Aj|euJoy 10N (ulpag) Auewian
(ENE]
BupueISIP |B1D0S |eAISIUl UMOUY Yim Ssualred
IUID Ul 9WI padnpal  UMoUy Yim syusied up Ul | DO Ou) pawdiogiad
OoN ON ’SI2quinu padnpal‘'ssp  Wexa duwie| 1)|S Ou ‘SIA 120 PadnpaJ ‘saA SOA SOA (sed)aduel
adoin3
W00J JUaW1eall syl
ul | Al Ajuo paddois pa1d919p
oN OoN 10O/2MUIP LAl 'S9A oN oN 19A3) OU JI 'SOA SIA (o%bueg) puejiey
Bupueisip [eos
pPapUSWILLIOI3I PIRIYS S1UI|D Ul Wi padnpal wexs dwe) pawi.ojiad
-92p} JO 59|HH0H ‘S ON 'slaquinu padnpal ‘Sap }|S ‘YA PaONpPal 'S 100 padnpai 'sap pa.119jap ‘ON SOA alodebulg
syuswiulodde
dn mojjoy paonpai
uiom ‘BuiduelsIp [B120S (ndwin7
SeM PIBIYS 908} ‘SIA ON 'Slaquinu padnpal ‘Sap ON ON pa1I9jap 'ON SOA ejeny)) eiskeje|y
S95BD PIIIIIS
Ul SUONRD3(Ul SUWOH
-leudsoy ay3 apIsIno
UOo2IDSIP Sued pauado iUl uondslul
-IsAyd 1e 9|qe|lene sem |euonippe uybul
YSew GeN "UIom umob -DUe3SIp [eID0S pue wexs duwe) paw.opad SYoOM 7
pue p[alys 9.} ‘soA ON SI9QWINU PIdNPaY ‘SIA -U|S WA Pa2Npal ‘SoA 120 padnpal ‘sap 10} pa11jap ‘ON SIA (NIAY [31)[98JS|
sjuswiuiodde
dn mojjoy paonpai
‘Bupuelsip |eos
ON ON ‘Sl2quinu pasnpal ‘saz OoN OoN ON SIA (noyzbueno)euiyd
Y1004 -DIsy
(K103s1Y
1Al |19AeJ} ‘swoydwiAs
jawdinba 1Al pawuoyiad }nsuod P juanedino  ‘uaaids ainjesddwal)
10 a4npadoud J9151UlWpe 0} pasn  sem s] A\| Jo Ayuofew ABojowjeyiydo Buibew pawuoyiad syuaned
uonessiuiwipe J Al 1amoduew pajjnys ay1 a1aym bunies bujwioyiad 120 buiwioyiad pamojje sjuaned dINOD Nsi ybiy
ayy o3 sabuey)d ay) 03 sabueyd ay) 03 sabueyd 0} sabueyd 0} sabuey) aInO0D YsH-ybIH 10} Buiuaaidsg

ainpa>oid uondafu| |easniaenu|

paJasiuiwpe bulag suondaful [easyiaesiul oy Jold  (uoibai/Aid) A1unod

aw diwspued 61 -IAOD Y1 buunp (1 A1) Adessyl uonda(ul [eaiiAeiul JO sadideId jeinpadold pue sosiBol 01 sabueypd jo Alewwng € ajqel



Page 9 of 16

(2022) 8:33

Tan et al. International Journal of Retina and Vitreous

SUOISN|P20 UISA [BUIIRI :OAY BWSPS BjndewW d133gelp 3G ‘Aydesbowo) 35ua1ayod [e213do ] DO ‘@inssaid Jejndoesul :dO| ‘ANNde [ensia YA

pupuelsip
[BID0S ‘Duf} Bupem

pamolj|e

uone|os| Ul pauoe1ds

(obediyD) edlswy

SIA ON ‘slaquinu pasnpal ‘sax ON 120 2Iseq Ajuo ‘sax sase YsH ybiy ‘sap SIA JO S31BIS PaNUN
uon3ISIP SUe
-1sAyd 1e 3|qejleAe sem 3|qissod
3Sew GeN “Ulom umob 2I9YM S NSUOD [eNUIA paw.oad
pue p|a1ys a8} ‘soA ON ON  dOl 40 3joyuid ou ‘sap 1D0 paonpai ‘'sap ON SIA (IleD)eIgwolod
syuaned ydis Aue 1o} auoydalal
SYSeW ‘Jels ||e 10y Sysew Aq pa12e1u0d Ssyuaned
pue s3|6606 ‘san0|H ‘SIA ON ON OAY PUe JINQ ‘SSA ON SIA ON (19An0DURA )BPRURD
Bupueisip
[eIDOS ‘2w buiiem SUOMPYNSUOD
ON ON ‘slaquinu pasnpal ‘sap [ENLIIA PIPN|DUI ‘SSA ON ON SIA (34129y)|1zeig
D2LBWY YINOS pUD Y1ION
SNUIIUOD S}NSUOD
Bupuesip [ENUIA ‘PawLIopd
papuUsWILLIOIal A|Buons [e1D0S ‘Wi builem  wexa dwie| 1|s 1o dOI pawiojad SY9IM 7 (wuspuadap (s31em)
SySew [e216INS ‘San ON 'slaquinu padnpal ‘Sap ‘YA DUIINOJ OU ‘SSA 100 paonpai ‘'sap 10} pa.113Jap ‘ON Juswiledap) sap wopbury pauun
Bupueisip pawliojad
[e0Os ‘awiy buiem  wexa dude| 1js 10 dO| paw.oad SYoOM 7 (uopuoT)wopbury
ON ON ‘slaquinu pasnpal ‘saz /A UIINOI OU ‘S 1D0 paonpai ‘'sap 10} pa1Iajap ‘ON SIA pauun
SSO| UOISIA JuedyIubIs
2UOP S} NSUOD yum syuaned asoyy
pupuelsip suoyds|ay uoneu pue syuaied anleu
[BID0S ‘awil} bupniem -lwex dude| 11|s pue  JusW1eal) Ul AJuo suop
ON ON ‘slaquinu pasnpal’ssA  dOI ‘WA SUlIN0J ou ‘Sap ‘120 paonpal ‘'sap SIA ON  (2ul2dn7) pueaZIMS
2I9YMas|d
pako|dap ale yeis
Jolunfse | Al Bulwioy wool sainpasoud puiuaalds
geis|eAg  -1ad sisibojowieyiydo ||[BWS Ul SUop [ Al ||B swoydwiAs 1oy syns uoI1e|0S| Ul PauU3Ids
UIOM SPI3IYS 938} ‘SIA JOIUSS 210U ‘S3A | Ul SUOIDS[UI OU ‘SIA -U0d auoyda|al ‘ssA ON EENBNIRV[SIVEETN SOA (uep)Arey
Hes |je Agq Bupuelsip [eos SY9IM 7
UIOM SPI3IYS 938} ‘SIA ON 'slaquinu psdnpal ‘Sap ON ON 10} pa113jap ‘ON SOA (dwoy)Aey|
BupueISIP [B1D0S wexa dwej-|s pawi.oiad
ON ON 'slaquinu psdnpal ‘Sap pUB \/A P22NP3I ‘SSA 100 padnpai ‘s ON SOA (HIEMYEREE 3}
(K103s1Y
1Al 19Aea} ‘swoldwiAs
juswdinba 1Al pawuoyiad }nsuod 10§ o1ul Juannedino  ‘udalds ainjesadwal)
109inpadoid  JS1SlUlwpe 01 pasn  sem S| A| Jo Aiiofew ABojowjeyydo Buibew 1sijepads ay1 01 pawuoyiad syusned
uonessiuiwpe J Al 1amoduew paj|iys 9y a19ym bumas buiwioyiad 120 buiwioyiad pamojje syuaned aIAOD YisH ybiy
9y 01 sabuey) ay1 01 sabuey) ay1 01 sabuey) o1 sabuey) o1 sabuey) aInOD Ysi-ybIH 1oy Buiuaais

2inpa>oid uondafuj [easniaenu|

paJaisiuiwpe Huiaq suoydaful [easyieiiul 03 Jold

(uo1b34/£A310) A13uno>

(panuNUOd) € 3jqey



Tan et al. International Journal of Retina and Vitreous (2022) 8:33

be recommended from a vision standpoint in the treat-
ment and consent discussions during the COVID-19
pandemic, despite the risk of being infected. For treat-
ment naive patients, OCT and/or OCT angiography
(OCTA) should be preferred for confirming the diagno-
sis in place of dye angiography, which is time-consuming
and requires increased person-to-person contact [7]. In
nAMD patients, a modified T&E approach mixed with
fixed dosing interval has been proposed to minimize the
need for VA, OCT, and slit-lamp examination at every
visit, while avoiding the risk of under-treatment [3]. An
example of this was the TriPla regimen was proposed,
which was a hybrid of fixed dosing and T&E, with an aim
to still provide an individualized approach but minimiz-
ing the number of examinations and risk of COVID-19
exposure [15]. The ALTAIR study showed that increas-
ing intervals by 4 weeks in a T&E regimen with afliber-
cept carried no differences in the visual outcomes or
the number of injections compared to the traditionally
adopted 2-week extension. Results from the FLUID study
also showed that visual outcomes are comparable using a
relaxed approach in patients versus a strict no tolerance
to subretinal fluid approach. This meant that IVT interval
for patients with stable VA and minimal stable subretinal
fluid could continue to be extended as long as they did
not deteriorate [14]. These added treatment strategies
may also help in reducing the number of follow-up visits.

Diabetic macular edema and diabetic retinopathy

Diabetic patients are at higher risk of COVID-19 compli-
cations; therefore, extra care should be provided to these
patients to minimize the risk of infection. General rec-
ommendations for DME management are to defer all IVT
treatments and follow-up unless the patient is monocu-
lar, has significant vision loss from DME, or has severe
non-proliferative or proliferative diabetic retinopathy (in
this case, pan-retinal photocoagulation should be consid-
ered) [5, 7]. Previous studies have shown that the long-
term risk of vision loss in DME patients is lower than in
nAMD (control/laser arms of RISE, RIDE, RESTORE,
VIVID, VISTA) [16]. In treatment naive patients, a delay
in anti-VEGF IVT treatment may result in a higher risk of
suboptimal long-term visual outcomes (crossover arms
RISE, RIDE,VIVID, and VISTA, RESTORE extension
study). Hence, for both treatment naive and DME patient
on treatment, guidelines state that follow-up appoint-
ments should be deferred, but should not be postponed
for more than 4—6 months as this could lead to irrevers-
ible vision loss [7, 17]. When treatment is initiated, 6
monthly loading anti-VEGF injection doses (as recom-
mended by the DRCRnet: Protocol T) can be performed
as an injection-only appointment to reduce time spent in
the clinic. Sustained-release intravitreal corticosteroid
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implants can also be considered as an alternative therapy
in suitable patients to adequately treat DME and reduce
the number of injections and follow-up visits, however
additional visits for intra-ocular pressure checks may be
required in higher risk cases.

Macular edema related to retinal vein occlusion

Similar to DME, natural history studies show the risk
of long-term vision loss from ME-RVO is low (control
arms-VIBRANT, CRUISE, CORPENICUS, and GALI-
LEO). Nevertheless, macular edema associated with
central retinal vein occlusion (ME-CRVOQO) can be asso-
ciated with a higher risk of suboptimal long-term visual
outcomes in case of significant delay in anti-VEGF IVT
treatment (crossover arms, CRUISE, COPERNICUS, and
GALILEO). Recommendations for macular edema asso-
ciated with branch retinal vein occlusion (ME-BRVO)
is to defer all IVT treatments. Intensive monthly IVT
anti-VEGF loading doses (done as injection only appoint-
ments) are recommended for the treatment naive ME-
CRVO [7]. In patients with ME-CRVO treated with
monthly bevacizumab or ranibizumab, that have persis-
tent activity or have recurrences, when monthly intervals
are extended past 4 weeks, a switch to aflibercept or the
dexamethasone implant may allow increased treatment
intervals NEWTON, SCORE 2).

Reducing the risk of COVID-19 transmission within the IVT
clinic

Recommendations to reduce the risk of COVID-19 trans-
mission within the clinic include well-organized efforts
to reschedule appointments for non-urgent patients, by
giving them clear advice to postpone their visits and to
contact the hospital only if their condition deteriorates or
they require a prescription for drug-refill [2, 7]. Increased
manpower should be provided for walk-in or emergency
services, to address a potential rise in patients whose
appointments have been rescheduled. Clear communica-
tions on public health recommendations should be given
to patients before they attend the clinic, which include
limiting accompanying persons, social distancing, hand
hygiene, and wearing masks at all times (Fig. 2) [2, 7]. As
countries start to relax confinement measures, patients
will need to be continually reminded of the importance
of maintaining a high degree of vigilance and compliance
to all the public health recommendations specified above
while within hospitals and clinics.

PPE is extremely important to prevent COVID-19
transmission, and it is recommended that at the very
least surgical masks are worn by staff, patients, and car-
egivers [2, 7] (Fig. 3). Routine screening for respiratory
symptoms, travels, or previous COVID-19 contact his-
tory, 2—14 days prior to the clinic visit, and temperature
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checks on arrival, have been recommended for all
patients and caregivers before entering the eye clinic
(Fig. 2) [2]. Some studies have suggested an increased risk
of endophthalmitis associated with surgical masks worn
by patients [18, 19], however a large multi-center study,
showed no difference in the culture positive endophthal-
mitis rates between cohorts with no masks and those
where both patients and physicians wore masks [20]. Pro-
longed mask wear of more than 4 h was also suggested as
having a higher bacterial load that can be reduced with
povidone iodine administration [21]. Taping of the top
of masks or using a sealed drape before IVT adminis-
tration has also been suggested as another alternative to
decrease aerosolized particles from the patient’s mouth
that may carry oral pathogens [22].

In general, all assessment procedures should be kept
to a minimum and deferred where possible (Table 4).
Suggested modifications to respective procedures are
outlined to minimize the total time taken and contact
with staff which include adequate social distance, with
a clear outlined delineation between surfaces in contact
with the patient and staff. A recent study described the
development of a new intravitreal injection center based
on “LEAN” principles (creating more value for custom-
ers with fewer resources, minimizing waste), resulting
in better quality and efficiency, speed of the overall pro-
cedures and clinical capacity of the IVT service, with
an aim to reduce the risk of COVID-19 transmission
[23]. Recently revised recommendations released by the
Vision Academy Steering Committee, included guide-
lines on IVT treatment based on the local epidemic pres-
sure, to ensure the safety of patients and staff and the
sustainability of healthcare resources, in era of easing
COVID-19 measures leading to a resurgence of disease in
many areas [17]. Apart from local epidemic pressure, the
vaccination rates should also be considered when assess-
ing the risk of COVID-19 transmission during IVT [17].
In particular, due to the long lasting effect of endemic
COVID-19, there was an emphasis on maintaining treat-
ment intervals wherever possible to avoid risk of perma-
nent visual changes especially in patients with DME and
BRVO who have had their treatment postponed for more
than 6 months during the initial wave of the COVID-19
pandemic [17].

There also should be a shift towards telemedicine, with
models of care such as virtual clinics, where clinical deci-
sions are based on imaging such as color fundus photog-
raphy and OCT. Patients are then contacted remotely
and their management plan conveyed through phone,
messaging service, or video consultation [17, 24-26]. In
further efforts to reduce crowding in the tertiary cent-
ers, decentralization of services into the community, such
as primary eye care centers, imaging centers, satellite
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clinics, and even home intravitreal services can be con-
sidered (Fig. 3) [24, 27]. The COVID-19 pandemic pre-
sents a unique opportunity to incentivize governments
and insurance companies to provide healthcare remuner-
ation for new services and initiatives [24].

The effect of COVID-19 on IVT adherence rates and visual
acuity outcomes of patients receiving IVT

The added challenges during the COVID-19 pandemic,
such as the fear of visiting hospitals for appointments,
difficulties with accessing healthcare, rescheduling
missed appointments, and the reduced patient capacity
of hospitals and eye clinics to maintain adequate social
distancing may increase the risk of non-adherence to
IVT. Overall, numerous studies worldwide report the
adherence rates for IVT being reduced significantly dur-
ing the COVID-19 pandemic [28-31]. One Italian study
reported better adherence rates associated with younger
patients, worser vision in fellow eye and during period of
no lockdown [28]. A German study reported that during
the first wave [32]of the pandemic, risk factors for poor
adherence included low VA of the treated eye, high VA
of the untreated eye, COVID-19 in the family and DME
[31].

A French study also reported, that during lockdown,
there was a relatively marked decrease in IVT proce-
dures that did not return to pre-lockdown levels despite
subsequent opening up [30]. Even though overall IVT
numbers have decreased during the pandemic and
immediately post-pandemic, it will be inevitable in the
endemic COVID-19 era, that there will be a “rebound”
number of patients who will need IVT treatment, that
may have a delayed presentation with more advanced dis-
ease [33].

Fight Retinal Blindness Registry is a large interna-
tional data base that published data from 8 countries
showed that 6 month drop-out rates were higher for
ME-RVO (28%), DME (27%) and lower for AMD (20%)
[34]. Eyes with AMD loss more vision in proportion
with the number of injections than eyes with DME or
ME-RVO [34]. Other studies have also reported signifi-
cant short term and long term vision loss in all patients
receiving IVT [35], especially AMD patients who have
had lapses in treatment due to COVID-19 [29, 32, 36].
Interestingly, one study reported that AMD eyes with
active disease, with a high injection demand (inter-
vals less than 6 weeks) were able to be extended to
10-12 weeks with stable VA, however when intervals
were extended to more than 12 weeks there was a risk
short term vision loss [37]. A Chinese study, reported
that patients on the T&E regiment versus those on
pro nata (prn) regimen showed better visual outcomes
when their therapy was halted during COVID-19



Tan et al. International Journal of Retina and Vitreous (2022) 8:33 Page 13 of 16

B

L4
2009 F“ 011 a3 foors [

boo=_lonpg Lok 2012 o014 [wis [as

i

E-Declaration
~ Counter 2

\ /A

L N . &

[t s |

, " /R e B i 5

Fig. 2 An example of a pre-screening counter for COVID-19 located at the entrance of the tertiary center (top left image), a government supported
digital application (top right image) is used to record the patients entry details, symptoms, previous exposure to Covid-19 and travel history

(also used for contact tracing if needed), an automatic thermal scanner (top right image) to detect patients with a fever as they enter the center.
Examples of signs on clinic waiting room seats used to encourage social distancing (left image) and an example of patients in the waiting room of
the clinic (right image) and staff wearing surgical masks and practicing social distancing

Fig. 3 Decentralized home intravitreal therapy (IVT) service shown by the map illustrating the planned route of the home IVT service (left image),
medical staff carrying the portable home IVT equipment (middle image) and medical team administering IVT to a patient at his home (left image
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especially in eyes with Type 1 neovascularisation [38].
Devastating VA outcomes due to submacular hemor-
rhages in AMD eyes have also been reported when IVT
treatment was delayed due to COVID-19 [39, 40].

In contrast to the current UK guidelines, recom-
mending delaying all ME-RVO injections [5], one UK-
based study showed that when IVT was delayed and
then restarted, more DME eyes were able to regain
vision, however VA in nAMD and ME-RVO eyes were
less likely to return to baseline [41]. Another study
examining the short- and long-term effects of delayed
IVT of more than 8 weeks, showed that in the short-
term vision loss was more marked in the DR and CRVO
eyes compared to nAMD, while long-term vision loss
was more commonly observed in CRVO and nAMD
eyes, with BRVO patients least effected by the IVT
delay [42].

Patient adherence in this setting may be improved
through other solutions that include digital interac-
tive education programs, digital home monitoring pro-
grams [43], a hotline that gives direct access to doctors
or nurses counselors, an online appointment scheduling
service and private video consultation services [7].

Conclusion

In this review, we summarize the current IVT recom-
mendations during the COVID-19 pandemic and justify
these recommendations based on previous published
pivotal trials and current published studies, outlining the
effects of the COVID pandemic on various retinal dis-
eases treated with IVT. We describe the effect COVID-
19 with both published reports and real-world examples
from various tertiary centers around the world and sug-
gest recommendations that may improve future resilience
in providing continued IVT for patients with chronic ret-
inal diseases despite challenges from the pandemic.
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