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ABSTRACT

INTRODUCTION: Our aim was to evaluate the outcomes of planed intravitreal injection
(IVI) interruption in eyes with diabetic macular edema (DME) and the overall impact of COV-
ID-19 in IVL

METHODS: Retrospective analysis of clinical data of eyes with DME undergoing treatment
with IV], that missed an IVI by their doctor’s decision (based on an implemented treatment guide-
line) due to COVID-19 pandemic, between 19 March 2020 and 2 May 2020. Primary outcomes
were the best corrected visual acuity (BCVA) and the central foveal thickness (CFT) in the first
appointment after the missed IVI and after 6 months. Secondary outcomes were the evolution of
BCVA and CFT in eyes that missed IVI by patient’s decision and the comparison of the overall
number of IVI performed, missed by doctor’s decision, and missed by patient’s decision during
the study period and the same period in 2019.

RESULTS: Between 19 March and 2 May 2020, 132 eyes with DME missed an IVI by doctor’s
decision. Before the missed IVI, BCVA was 65 [5-85] ETDRS letters and CFT was 338 [192-1277]
pum. In the first appointment after the missed IVI, BCVA and CFT were 65 [5-85] ETDRS letters
and 320 [204-1154] um, respectively. After 6 months of the missed IVI, BCVA was 70 [5-85] ETDRS
letters and CFT was 291 [185-868] um. In the same period, 41 eyes missed IVI by patient’s deci-
sion. Before the missed IVI, BCVA was 60 [5-85] ETDRS letters and CFT was 336 [178-622] um. In
the first appointment after the missed IVI, BCVA was 60 [5-80] ETDRS letters and CFT was 333
[202-1041] pm. After 6 months of the missed IVI, BCVA was 60 [5-85] ETDRS letters and CFT was
285 [205-647] um. Between 19 March and 2 May 2019, a total of 693 IVI were performed in medical
retina patients in our center. During the same period in 2020, 272 IVI were administered, 391 were
missed by doctor’s decision and 80 IVI were missed by patient’s decision.

CONCLUSION: With the implementation of treatment guidelines, it was possible to keep
an overall good control of CFT, without deterioration of BCVA.
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RESUMO

INTRODUCAO: O nosso objetivo foi valiar o impacto da interrupgio de tratamento com
inje¢des intravitreas (IVI) em olhos com edema macular diabético (EMD) e o impacto geral da
COVID-19 nas IVL

METODOS: Anélise retrospetiva da informagio clinica de olhos com EMD a realizar trata-
mento com IVI, em que uma injegao nao foi realizada por decisao médica (baseada numa diretriz
de tratamento implementada), entre 19 de marco de 2020 e 2 de maio de 2020. O outcome primario
foi a melhor acuidade visual corrigida (MAVC) e espessura foveal central (EFC) na primeira con-
sulta apds a IVInao realizada e ap6s 6 meses. Os outcomes secunddrios foram a evolugao da MAVC
e da EFC em olhos que perderam IVI por decisdao do doente e a comparag¢ao do numero total de
IVI realizadas, canceladas por decisao do médico e canceladas por decisao do doente durante o
periodo de estudo e no mesmo periodo em 2019.

RESULTADOS: Entre 19 de Marco e 2 de Maio de 2020, 132 olhos com EMD perderam uma
IVI por decisao do médico. Antes da IVI cancelada, a MAVC era de 65 [5-85] letras ETDRS e a EFC
era de 338 [192-1277] um. Apds a IVI cancelada, a MAVC e a EFC eram 65 [5-85] letras ETDRS e 320
[204-1154] um, respetivamente. Depois de 6 meses, a MAVC era 70 [5-85] letras ETDRS e a CFT era
291 [185-868] um. No mesmo periodo, 41 olhos perderam IVI por decisao do doente. Antes da IVI
perdida, a MAVC era 60 [5-85] letras ETDRS e a EFC era 336 [178-622] um. Na primeira consulta
apos, a MAVC era 60 [5-80] letras ETDRS e a EFC era 333 [202-1041] um. Apds 6 meses da IVI fa-
Ihada, a MAVC era 60 [5-85] letras ETDRS e a EFC era 285 [205-647] pm. Entre 19 de Marco e 2 de
Maio de 2019, um total de 693 IVI foram realizadas em doentes com patologia retiniana no nosso
centro. Durante o mesmo periodo em 2020, 272 IVI foram administradas, 391 foram canceladas
por decisao do médico e 80 IVI foram canceladas por decisao do doente.

CONCLUSAO: Com a implementagio das diretrizes de tratamento, foi possivel manter um
bom controle geral da EFC, sem deterioragao da MAVC.

PALAVRAS-CHAVE: COVID-19; Edema Macular/tratamento farmacoldgico; Diabetes

Mellitus; Inje¢oes Intravitreas.

INTRODUCTION

Intravitreal injections (IVI) with anti-vascular endothe-
lial growth factor (anti-VEGF) have been the first line treat-
ment for many ophthalmological diseases, such as diabetic
macular edema (DME), age-related macular degeneration
(AMD) and retinal vein occlusion (RVO)."

On 2 March 2020 the first case of COVID-19 was diag-
nosed in Portugal. Following the quick spread of the virus
and the increasing number of affected people, the need to re-
duce the number of patients coming to the hospital for elec-
tive, non-urgent procedures was felt, in order to better allocate
the medical resources. On 18 March, the American Academy
of Ophthalmology issued the recommendation that ophthal-
mologists should provide care only to cases considered ur-
gent or emergent.* Despite this, some studies showed a nega-
tive impact of missed treatments in medical retina patients,
especially in patients with DME. A study that evaluated the
impact of non-adherence to treatment in patients with AMD,
DME and RVO concluded that more non-adherent DME pa-

tients had a clinically significant loss of visual acuity, when
compared to adherent patients.” Another study also showed
that for DME patients, therapy break-offs (unintended ab-
sence of more than 100 days of therapy) correlated with de-
creased visual acuity.® Song et al analyzed the impact of delay
in care among medical retina patients receiving IVI during the
lockdown period between 14 March 2020 and 4 May 2020 and
concluded that patients with DME and RVO lost more vision
than those with AMD and may be more susceptible to fluc-
tuations in vision with short interruptions in care.” Thereby,
taking in consideration the public health issue lived in our
country but also the possible negative impact of delaying
treatments, our center decided to postpone non-urgent treat-
ments, creating a treatment guideline to decide which patients
could safely miss their scheduled IVI and which needed to
keep their appointments.

The aim of this study was to evaluate the visual and
functional outcomes in eyes with DME in which an IVI was
missed by doctor’s decision, due to the COVID-19 pandem-
ic in CHUPorto and the overall impact of COVID-19 in IVI.
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MATERIAL AND METHODS
STUDY DESIGN

Retrospective analysis of medical records. This study
was approved by the Ethics Committee of Centro Hospita-
lar Universitario do Porto and conducted according to the
Declaration of Helsinki (2013 amendment).

Due to the retrospective nature, informed consent was
not requested. Patient confidentiality was assured.

POPULATION AND CLINICAL DATA

Clinical data of eyes with DME in which an IVI was
missed by doctor’s or patient’s decision in CHUPorto, a
tertiary center, between 19 March 2020 and 2 May 2020 was
retrospectively analyzed. Phakic status and time interval
between treatments before the missed IVI were recorded.
The time interval between the appointment before and the
missed IVI and between the missed IVI and the first ap-
pointment after was recorded. Best corrected visual acuity
(BCVA) and central foveal thickness (CFT) were recorded
in the appointment before the missed IV, in the first ap-
pointment after and after 6 months. Patients with DME that
missed all their follow-up appointments were excluded.

The total number of IVI performed between 19 March
and 2 May of 2020 in CHUPorto was compared with the
same period in 2019. The number of missed IVI by doctor’s
decision and the number of missed IVI by patient’'s own
decision were recorded.

BCVA was recorded in Early Treatment Diabetic Retin-
opathy Study (ETDRS) letters. CFT was measured using
macular optic coherence tomography (SD-OCT, Spectralis
HRA+OCT, version 1.10.2.0, Heidelberg Engineering, Hei-
delberg, Germany). Worsening of macular edema was con-
sidered if CFT increased by 10% compared to last visit before
the missed IVI, and an improvement was considered if CFT
decrease by 10%. All other cases were considered stable.

TREATMENT GUIDELINE

Medical charts of every patient scheduled for an IVI
were reviewed, with particular focus on type of disease,
severity, age and other comorbidities, in order to establish
priorities. If DME was present and:

- CFT<400 um plus not in loading dose phase or in na-
ive patients: skip treatment or wait for treatment to
start for up to 3 months, respectively.

- CFT>400 um plus a positive response to anti-VEGF,
with a long-established pattern: maintain or increase
the injection interval.

- No response to anti-VEGF and already tested for ef-
ficacy and safety with short-term steroids: consider
injecting fluocinolone acetonide implant with IOP as-
sessment one month later and then quarterly.

- No response to anti-VEGF but not tested with short-term
steroids: wait up to 3 months for this therapeutic test.

In patients undergoing bilateral IVI, the decision was

made individually for each eye. Delay of IVI was not consid-
ered in monocular patients, if neovascular glaucoma or pro-
liferative diabetic retinopathy was present, if CFT<400 um
in loading dose phase and in young patients (<65 years old)
with good health general status and good ocular functional
potential. Treatment guideline is schematized in Fig. 1.

All patients in which the decision to change the date
of the next IVI was taken had a telephonic appointment to
discuss the situation and to check for possible complaints
or sense of subjective worsening in vision. All cases had pa-
tient’s consent.

)
Not in loading dose: skip IVI

CFT <400pm plus not in
loading dose or naive
patients
Naive patients: wait for up
to 3 months to start

Monocular patients,
neovascular glaucoma,
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~— treatment
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Figure 1. Treatment guideline for diabetic macular edema.

DME - diabetic macular edema; IVI - intravitreal injection; CFT — central
foveal thickness; VEGF - vascular endothelial growth factor.

OUTCOMES

Primary outcomes were the BCVA and the CFT in the
first appointment after missed IVI by doctor’s decision and
after 6 months. Secondary outcomes were the evaluation
of patients that missed IVI in the same period by their own
decision and the comparison of the overall number of IVI
performed, missed by doctor’s decision, and missed by pa-
tient’s decision between 19 March 2020 and 2 May 2020 and
the same period in 2019.

STATISTICAL ANALYSIS

Statistical analysis was performed using IBM SPP Statis-
tics 26. Continuous variables are summarized with median
[range] and categorical variables with frequency. Compari-
son between CFT and BCVA before and after the missed IVI
were made using non-parametric tests in paired samples,
after normal distribution of variables was excluded. Cat-
egorical variables were analyzed with a Chi-squared test.
Significance was defined as a p value less than 0.05.
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RESULTS
CHANGES IN BCVA AND CFT

Between 19 March and 2 May of 2020, IVIs were
canceled in 132 eyes (111 patients, mean age 70.3+9.7 years
old, 44% female) with DME by doctor’s decision. Of these,
67.2% were being treated with IVI for a long period of time
(more than one year), 13.0% were treatment naive, 11.4%
were re-starting after a period without IVI and in 8.4% the
missed IVI was the last one scheduled. A total of 56.0% of
eyes were phakic and 44.0% were pseudophakic. The me-
dian time between treatments before the missed IVI was 4
[4-12] weeks (80% had 4 to 6 weeks of interval). The time
between the missed IVI and the appointment before was 10
[2-25] weeks. Before the missed IVI, median BCVA was 65
[5-85] ETDRS letters and median CFT was 338 [192-1277]
pum. In the first appointment after the missed IVI (median
time 8 [1-20] weeks), median BCVA and CFT were 65 [5-85]
ETDRS letters and 320 [204-1154] um, respectively. Chang-
es on CFT (p=0.06) and BCVA (p=0.704) were not statisti-
cally significant. Regarding CFT, 52.4% of eyes were stable,
27.9% improved and 19.7% had worse CFT compared to
baseline. Of those who had worsening of CFT, 33.3% had
an increase between 10% and 15%, 16.7% between 15%
and 20% and in 50.0% the increase was superior to 20%.
Original shorter intervals between IVI were not associated
with more eyes with worsening of CFT after the missed
IVI when compared to original longer intervals (p=0.358).
After the missed IVI patients returned to their previously
scheduled treatment plan. In the first appointment after
the missed IVI, treatment plans were adjusted according to
the patient’s evolution and the standard of care. Panreti-
nal photocoagulation was performed in 2.3% of eyes and
4.5% of eyes were submitted to phacoemulsification after
this appointment. After the first appointment, 20.5% of eyes
missed 1 IVI, 3.0% missed 2 and 0.8% missed 4 IVI, by pa-
tient’s decision. After 6 months, median BCVA was 70 [5-
85] ETDRS letters and median CFT was 291 [185-868] pm.
There was a statistically significant improvement in CFT
(p=0.010) when compared to baseline, and no difference in
BCVA (p=0.151). Evolution of BCVA and CFT are summa-
rized in Figs. 2 and 3, respectively.

Considering eyes that had a worse CFT in the first ap-
pointment after the missed IVI, after 6 months, 50.0% main-
tained a worse CFT compared to baseline, 18.2% improved
and 31.8% were stable, when comparing to values before
the missed IVI. Of the eyes who had a worse CFT compared
to baseline, 72.4% were undergoing treatment for a long
period of time, 13.8% were treatment naive, 10.3% were
re-starting IVI after a period without treatment and 3.5%
missed the last IVI scheduled. Overall, after 6 months, of
the 132 eyes, 52.4% were stable when comparing to base-
line CFT, 33.6% improved and 14.0% had worse CFT. Of
the eyes that had worse CFT after 6 months of the missed
IVI, 73.3% were undergoing treatment for a long period
of time, 13.3% were re-starting IVI after a period without
treatment, 6.7% were treatment naive and 6.7% missed the
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Figure 2. Evolution of best corrected visual acuity.

IVI — intravitreal injection; BCVA — best corrected visual acuity.
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Figure 3. Evolution of central foveal thickness.

IVI — intravitreal injection; CFT — central foveal thickness.

last IVI scheduled. None of these patients were previous
non-responders.

During this study period, in two eyes treatment was
switched from anti-VEGF to a steroid, according to the
treatment guideline.

A total of 41 eyes of 38 patients with DME (mean age
68.2+9.4 years old, 50% female) missed IVI, by their own
decision, between 19 March and 2 May of 2020. Of these,
87.8% missed 1 IVI and the remaining missed 2 IVI in this
period. Following the first appointment after the missed
IVI, 22.5% of eyes missed 1 additional IVI, 7.5% missed 2
IVI and 2.5% missed 4 IVI by patient’s decision. The me-
dian time interval between IVIs before the missed IVI was
4 [4-20] weeks and 85.4% of patients were phakic. In the
appointment before, median BCVA was 60 [5-85] ETDRS
letters and median CFT was 336 [178-622] um. In the first
appointment after the missed IVI, median BCVA was 60 [5-
80] ETDRS letters and CFT was 333 [202-1041] um. Changes
in BCVA (p=0.170) and CFT (p=0.368) were not statistically
significant. Regarding CFT, 44.4% of eyes remained sta-
ble, 27.8% improved and 27.8% had worse CFT. Of those
with worsening of CFT, in 50% the increase was between
10% and 15%, in 10% the increase was between 15% and
20% and in 40% the increase was superior to 20%. After 6
months of the missed IVI, median BCVA was 60 [5-85] ET-

226 | Revista da Sociedade Portuguesa de Oftalmologia - Volume 46 - N4 - Outubro-Dezembro 2022



Outcomes of Planed Intravitreal Therapy Interruption due to COVID-19 in Patients with Diabetic Macular Edema

DRS letters and median CFT was 285 [205-647] um. Both re-
mained stable, when comparing to the appointment before
the missed IVI (p=0.266 and p=0.064, respectively) and the
first appointment after (p=0.708 and p=0.098, respectively).
Of those with worsening of CFT in the first appointment
after the missed IVI, after 6 months, 57.1% remained worse
and 42.9% were stable, compared to baseline. Overall, after
6 months, 45.8% had an improvement in CFT, 29.2% were
stable and 25.0% had worse CFT compared to baseline.

COVID-19IMPACT IN IVI

Between March 19 and 2 May of 2019, 693 IVI for medi-
cal retina patients were performed in CHUPorto. During
the same period in 2020, 272 IVI were administered, 391
were missed by doctor’s decision and 80 IVI were missed
by patient’s own decision. Regarding cases where the IVI
was missed by patient’s decision, DME represented 57.5%
of cases, 27.5% had AMD, 11.2% had RVO and 3.8% had
other pathologies. Mean age was 72.5 + 11.0 years old,
52.2% were female gender and most (69.6%) lived outside
of Oporto City.

DISCUSSION

The COVID-19 pandemic led to the need to create a
treatment guideline to decide which patients with DME
could safely miss an IVI and which needed to keep their
IVI as scheduled. There were no differences in BCVA and
CFT before and in the first appointment after the missed
IVI and, after 6 months, there was an improvement in CFT
when compared to the last appointment before the missed
IVI. Furthermore, after 6 months, there were no differences
in BCVA, when compared to baseline values. This stability
of CFT and BCVA shows that the implemented guideline
was efficient in selecting cases that could safely have their
treatment delayed.

DME is one of the diseases that most frequently re-
quires IVI treatment. Despite this, the literature concerning
the impact of delayed anti-VEGF treatment on visual and
anatomical outcomes in eyes with DME is limited.

Carnevali ef al, prioritized their patients in high, medi-
um and low level of priority and DME patients belonged to
the low priority group with indication to be treated within
30 to 40 days from the scheduled date. In contrast to our
guideline, they did not differentiate priority levels within
each pathology, but, similarly to our guideline, switching
from anti-VEGF to corticosteroid therapy was advisable to
increase time between IVL?

Korobelnik et al considered that patients with DME are
less likely to suffer from irreversible vision loss in the short
term and so postponement for non-monocular patients could
be considered, except for patients with significant vision loss
from recent DME. However, the authors consider that post-
ponements of more than 4 to 6 month should be avoided.’

Moussa et al treatment guideline consisted in deferring
IVI in new DME patients with good visual acuity (equal
or superior to 6/12 in the Snellen chart) and administration

of a loading dose of 3 to 6 IVI with 4 to 6 weeks interval
in new DME patients with bad BCVA. For returning DME
patients, those in a treat and extend regimen with an estab-
lished extension period continued this interval, those in a
pro re nata treatment for more than 1 year with stable DME
were deferred by 4 to 6 months and patients that just fin-
ished their loading dose or on a recent pro re nata regimen
were deferred by 3 to 4 months."

Despite not analyzing by pathology, Yang et al and
Saleh et al showed in their studies that the interruption of
IVI can be harmful to medical retina patients, as indicated
by the decrease in BCVA and increase in CFT after treat-
ment interruption.'*?

Naravane et al compared BCVA and CFT before and
in the first appointment after an injection delayed or re-
scheduled by the patient more than two weeks after the
recommended treatment interval, and their study showed
a trend to decrease in BCVA and a statistically significant
increase in CFT in DME patients. In comparison, DME pa-
tients without a delayed IVI did not have the same trend. In
the delayed IVI group, there was an increase of more than
10.0% of CFT in 35.0% of cases, compared to 19.7% in our
center.” These values are difficult to compare to those of
our center due to differences in the definitions of delayed
IVI and patient characteristics, but these results reinforce
the need to implement treatment guidelines, with careful
selection of patients.

Yalamanchili et al compared the functional and anatomi-
cal outcomes between DME patients with and without de-
layed IVIs (single unintended IVI delay for at least 3 months)
and concluded that there were no differences in CFT or vis-
ual acuity after 6 months. Even though mixed model regres-
sion analyses showed that 3 to 24 months treatment lapses
result in increased CFT, following a single anti-VEGF injec-
tion this significance was no longer present. In this study sin-
gle treatment lapses did not adversely affect visual acuity at
any timepoint or in mixed model regression analysis."

A Jordanian center stopped all IVI procedures between
18 March and 28 April 2020. When comparing data before
and after the lockdown period in DME patients, the au-
thors found a significant improvement in BCVA and no dif-
ference in CFT.”

Many studies show a decrease in the total number of
IVI performed during COVID-19 first wave. Our center
had a decrease of 60.8% in the number of performed IVIs
in a 6-week period. Similarly, Wasser et al reported a de-
crease of 58.0% in a 4-week period and Borreli ef al, noticed
a 53.6% reduction from 9 March to 3 May 2020.%"

Despite missing IVI by doctor’s decision, our patients
maintained an overall good control of CFT, without deterio-
ration of BCVA. Furthermore, half of the eyes that had wors-
ening of the CFT in the first appointment after the missed IVI
improved to values similar or better than those at baseline
after returning to treatment following the standard of care,
which demonstrates that many patients that were negatively
affected by the missed IVI in the short term did not suffer
long term repercussions. We believe that the potential nega-
tive effect of the missed IVI was minorized by a prompt re-
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turn to treatment according to the standard of care. Despite
this, it is important to notice that only 28% of patients had
an improvement of CFT in the first appointment after the
missed IVI. Therefore, in this unexpected setting, our treat-
ment guideline was effective in preventing anatomical or
functional worsening of the majority of our patients but as
expected, did not allow significant improvement of the CFT.
Therefore, we believe that DME treatment should follow the
standard of care as DME damage is cumulative and leads to
neurodegeneration, and that missing IVI should be carefully
planed only in very specific circumstances.

We analyzed both eyes that missed the IVI by doc-
tor’s and by patient’s decision, and the only statistically
significant change observed was an improvement of the
median CFT after 6 months of the missed IVI in the group
that missed IVI by doctor’s decision. Furthermore, the pro-
portion of eyes that had worsening of CFT was superior
in the group that missed IVI by patient’s decision. After 6
months, despite having a superior percentage of eyes with
improvement of CFT, the group of eyes that missed IVI by
patient’s decision also had a superior rate of worsening of
CFT. Hence, this results reinforce the importance of care-
fully choosing patients that can safely have their IVI de-
layed. Nevertheless, the two groups were heterogeneous,
and comparisons must be made carefully, as patients were
submitted do different treatments and follow-ups.

In our study the majority of missed IVI by patient’s own
decision happened in DME patients. Hence, when decid-
ing which patients to delay it is important to consider that
if patients miss more IVI besides the ones decided by their
doctor the interval between treatments will increase, which
can lead to destabilization of the disease and subsequent in-
creased treatment burden in the following months. Thereby,
it is important to reinforce that the decision to delay treat-
ments must follow treatment guidelines, but also consider
the profile of the patient. Also, it is of utmost importance that
the patient takes part in the decision process and is conscious
of the motives and implications of the decision and the im-
portance of adhering to the treatments scheduled. Even after
a careful selection of eyes to skip an IVI and after discussing
the plan with the patient, some of them still missed other IVI
afterwards, which reinforces the need for careful selection,
particularly in DME sub-group of patients, more prompt for
non-adherence as previously mentioned.

Our study has some limitations, such as its retrospective
design, a small number of patients, the evaluation of patients
by multiple doctors and the fact that some patients had cata-
ract, which influences their BCVA. Furthermore, some eyes
were submitted to other procedures, such as phacoemulsifi-
cation or panretinal photocoagulation, in the study period.
Despite this, all procedures were performed after the first
evaluation, and they are part of the normal follow-up of dia-
betic patients, so we believe excluding these patients would
not give an accurate perspective of the clinical evolution of
our sample. Another limitation of our study is the heterogene-
ity of our sample, with patients being submitted to different
treatment schemes. Additionally, the time between the missed
IVI and the first appointment after varied between patients.

However, our treatment guideline was developed in the set-
ting of an unexpected scenery and our purpose was to evalu-
ate the outcomes of its implementation in this real-life setting,
in order to help clinicians to make decisions should a likely
situation appear in the future. It is also important to take into
consideration that besides the injection missed by doctor’s de-
cision some patients failed to come to some of the other sched-
ule injections. We included these patients, as excluding them
would represent a selection bias. Despite this limitations, this
is one of the few studies that evaluates the outcomes of an im-
plemented treatment guideline for DME in an unpredictable
scenery. Another positive point of this study is the evaluation
of the short- and long-term outcomes of the missed IVI.

CONCLUSION

These data show that during the first weeks of the COV-
ID-19 pandemic the majority of all our IVI appointments
were delayed. Despite this, with the implementation of a
treatment guideline and a careful selection of patients after
an evaluation of their medical and ophthalmological history,
it was possible to keep an overall good control of CFT, with-
out deterioration of patient’s visual acuity. Additionally, the
implementation of a priority scale was also fundamental to
reduce the number of patients coming to our center, helping
to protect vulnerable patients from COVID-19 infection and
allowing to better allocate scarce medical resources in the
early days of the COVID-19 pandemic in Portugal.
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