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Background: Diabetic retinopathy (DR) is a leading cause of vision impairment in work-
ing-age adults. Patients with DR need extensive follow-ups with timely proper treatment. In
Jordan, a complete lockdown was decided during the COVID-19 pandemic including the
closure of outpatients’ clinic. In this study, we assess the effect of the lockdown on the
progression and visual outcome for patients with DR who had interruption in their plan.
Methods: Retrospectively, we identified all patients who were scheduled for procedures for
the management of diabetic retinopathy (DR) during the COVID-19-related quarantine
period in Jordan from March 16th to June 6th, 2020. All demographics and clinical data,
procedure information, and visual outcome were collected. Another control group of patients
with similar characteristics who were scheduled for procedures related to DR before the
COVID-19 pandemic from October 15th to December 31st, 2019 were included.

Results: One hundred and thirty-seven eyes planned for procedures from 89 patients were
included. The case group comprises 56 eyes (40.9%). The mean age of the patients was 61.4
years. The right eye was involved in 69 procedures (50.4%). The mean change in visual
acuity for the case group in the procedure eye was 0.176 in LogMAR (drop of almost 9
LogMAR letters) and the mean change in visual acuity for the control group in the procedure
eye was —0.103 LogMAR (gain of about 5 LogMAR letters). Also, the central subfield
thickness (CST) values were significantly worse in the case group. Furthermore, patients in
the case group had significantly more disease progression (new findings and worsening of the
already established findings).

Conclusion: Interrupting the important procedures for DR patients and delaying their
follow-up may adversely affect their visual outcome. National decisions should consider
conducting these procedures and exempt those patients from any lockdown with proper
precautions. Moreover, certain measures would be considered, such as treat-and-extend
protocol, home screening and portable OCT examination, and newer long-acting anti-
VEGF drugs.

Keywords: diabetic retinopathy, COVID-19 lockdown, intravitreal injections, visual

outcome, risk management

Introduction

At the end of December 2019, a cluster of cases of pneumonia was seen in Wuhan,
a large city in China due to the Severe Acute Respiratory Syndrome Coronavirus 2
(SARS-CoV-2) virus. Subsequently, the World Health Organization (WHO) named
it as the Coronavirus Disease 2019 (COVID-19) and one month later, COVID-19
was announced as a pandemic.” In just a few months, the COVID-19 pandemic
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has reformed the modern world in unprecedented ways
and disrupted health services worldwide.”’ Due to the
shortage of personal protective equipment (PPE) and ven-
tilators, and in order to decrease the nosocomial transmis-
sion of COVID-19, and to maintain hospitals’ capacity
against the expanding numbers of COVID-19 patients,
many hospitals had undergone temporary lockdown.®
These lockdown steps were established with inconsistent
policies and little preparation. In addition, surgical resi-
dents were also diverted to COVID-19 teams to provide
support in crisis situations. In Jordan, a complete quaran-
tine and lockdown was declared from 16th of March to 6th
of June in 2020 that involved cessation of public activities,
stay-at-home orders, suspending all outpatient clinics,
postponing all elective operations and closure of hospitals
for all cases except for emergency cases. The number of
patients encountered, and the number of medical proce-
dures had dramatically decreased during the lockdown.

Diabetic retinopathy (DR) is a leading cause of vision
impairment in working-age adults.””'' The prevalence of
retinopathy for all adults with diabetes in Jordan is 34.1%,
and worldwide, the prevalence of DR has been estimated
at 22.27%.'>'3 The prevalence of proliferative diabetic
retinopathy (PDR) in one African country is estimated at
24.6%.'"* Many of these patients are candidates for intra-
vitreal injection of anti-vascular endothelial growth factors
(VEGF), photocoagulation laser, or surgical management
according to the stage of DR and the treatment should be
conducted promptly when indicated.> During the period
of lockdown in Jordan, ophthalmic outpatient visits were
broadly reduced to urgent and emergent cases only, and
the procedures along with operations were postponed. The
aim of this case-control study is to evaluate the effect of
the COVID-19 lockdown in Jordan on those diabetic
patients whose procedures, appointments, and follow-up
visits were delayed due to the complete national
quarantine.

Patients and Methods

Patients and Data

This study was performed at King Abdullah University
Hospital (KAUH), a tertiary care center located in North
of Jordan, which is affiliated with the Jordan University of
Science and Technology (JUST). After obtaining the
Institutional Review Board (IRB), we retrospectively iden-
tified all patients who were scheduled for procedures for
the management of diabetic retinopathy (DR) during the

COVID-19-related quarantine period in Jordan from
March 16th to June 6th, 2020. Hospital electronic medical
records were utilized to extract the following data includ-
ing: demographics (age and sex), medical history (DM
duration, HbA 1c, other comorbidities, past ocular history),
procedure information (side of procedure (right versus left
eye), type of procedure, indication of procedure), and the
interrupting events related to the quarantine period. Also,
clinical and visual baseline and outcomes (visual acuity,
OCT findings, IOP measurement, new findings and wor-
sening findings on examination) were retrieved. Another
control group of patients with similar characteristics who
were scheduled for procedures related to DR before the
COVID-19  pandemic October  15th  to
December 31st, 2019 was collected.

The study population was divided into case and control

from

groups. The case group included patients who were
planned for procedures for different indications, but the
planned procedure was interrupted due to the lockdown.
The lockdown in Jordan was a complete quarantine, which
started from 16th of March 2020 to 6th of June 2020.
During that period, almost all life aspects were upended
including hospitals’ services, such as outpatient clinic and
elective operations. Any patient who was scheduled for
other causes not related to DR, such as retinal vein occlu-
sion, age-related macular degeneration or uveitis was
excluded. In addition, patients who lost follow-up and
did not have post-quarantine visits were excluded. The
control group consisted of diabetic patients who were
scheduled for procedures related to the management of
DR complications within the period of 15th of October
to December 31st, 2019 where there were no restrictions
of patients’ movement and the COVID-19 pandemic had
not reached Jordan yet.

The applied and scheduled procedures were intravitreal
anti-VEGF injections (ranibizumab and aflibercept), ret-
inal laser photocoagulation, and surgical interventions
(pars plana vitrectomy). Indications for these procedures
included vitreous hemorrhage (VH), diabetic macular
edema (DME), active proliferative diabetic retinopathy
(PDR) (without VH) and fibrovascular membranes
(FVM) that required surgical removal. The interrupting
events that resulted from the quarantine were categorized
as either delay in the initiation of the treatment, incomplete
treatment or completely missing the treatment. For the
case group, dates of the last pre-quarantine visit, first
post-quarantine visit, and original scheduling date of the
procedure were reported. Also, the date of the performed
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procedure was documented, if given. Regarding the con-
trol group, dates of performed procedure, last pre-proce-
dure visit, and first post-procedure visit were documented.

The outcomes were compared between both groups
using different measures. First, the mean change in visual
acuity was compared and studied. For the case group, the
mean change in visual acuity between the last pre-quar-
antine visit and the first post-quarantine visit was calcu-
lated for both eyes (whether procedure eye or non-
procedure eye). Regarding the control group, the mean
change of visual acuity was calculated from the last pre-
procedure visit and the first post-procedure visit for both
eyes. Visual acuity was measured in decimal visual acuity
and converted to the LogMAR visual acuity. For patients
with a visual acuity of counting fingers, hand motion, light
perception or “no light perception”, they were converted
according to the study of Schulze-Bonsel et al ."°

Furthermore, central subfield thickness (CST) on optical
coherence tomography was obtained pre- and post-quaran-
tine for the case group, and pre- and post-procedure for the
control group. Moreover, intraocular pressure (IOP) was
measured for both groups.

Clinical findings on ophthalmic examination were stu-
died and compared between both groups for both proce-
dure eye and non-procedure eye. They were divided into
the development of new findings (such as the development
of VH or FVM in eyes with active PDR) or worsening of
already established findings (such as the worsening of
FVM to apply traction on the retina or worsening of the
neovascularization of retina (NVE’s). Worsening of find-
ings were measured and compared subjectively based on
a bio-clinical examination by a single ophthalmologist for
each patient. It was also measured objectively using OCT
scans (such as traction caused by FVM). Any change in
the management plan of the active disease was also docu-
mented and compared between both groups.

The DR changes were classified according to the 2019
American Academy of Ophthalmology “preferred practice

pattern” guidelines.'®

Setting

The decision on the procedures was based on the diag-
noses and done by a single consultant vitreoretinal sur-
geon. Visual acuity was assessed using Snellen decimal
projectors. IOP was measured by Goldmann tonometry,
and anterior and posterior segment examination was per-
formed through slit-lamp biomicroscope with the required
non-contact hand-held lenses. The ophthalmic examination

was done by well-trained residents and confirmed by the
consultant vitreoretinal surgeon for suspicious cases. The
OCT scans were obtained with the OCT device (TOPCON
3D OCT-2000, TOPCON medical systems, Inc., Oakland,
NJ) by a well-trained optician.

Injections were administered using expert committee
guidelines in accordance with the international guidelines,
including the use of topical 5% povidone iodine at the
injection site and the use of eyelid speculum to avoid eyelid
contact with the needle. Pan-retinal photocoagulation (PRP)
laser treatment was given after fully dilating the pupil
through a double frequency yttrium-aluminum-garnet
(YAG) laser. Injections and lasers were done according to
similar guidelines by well-trained senior residents. The sur-
gical operations were performed by a consultant vitreoretinal
surgeon and comprised a pars plana vitrectomy approach for
the removal of FVM and repair of tractional retinal detach-
ment or for organized VH.

Statistical Analysis

Extracted data were entered into a spreadsheet. Statistical
analysis was performed using the IBM SPSS statistical
package for Windows v.22 (Armonk, New York, USA).
Data were expressed as frequency (percentage) for nom-
inal data, mean + standard deviation of the mean (SD) for
normally distributed continuous variables. Normality was
tested using Kolmogorov—Smirnov test. Statistical signifi-
cance between the study groups regarding the previously
mentioned parameters was determined using Chi-square
test for categorical variables, and Student’s z-test and
ANOVA test for continuous variables. P<0.05 was con-
sidered statistically significant. A simple linear regression
test was applied to study the relation between two contin-
uous variables. Multiple logistic regression analyses were
performed to study the multiple effects of different vari-
ables. The sample size was confirmed retrospectively at
the alpha level of 0.05 and the power of analysis at 90%
and found to be at least 56 for each group.

Results
Demographics and Patients’

Characteristics

One hundred and thirty-seven eyes planned for procedures
from 89 patients were included in the study. The case
group comprises 56 eyes (40.9%). The mean age of the
patients was 61.4 years, and 48 of the patients were
females (53.9%). The mean duration of DM was 18.3
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years with a mean HbAlc percent of 8.62% and 74
(83.1%) of the patients have other comorbidities (mainly
hypertension, ischemic heart disease and dyslipidemia).
The right eye was involved in 69 procedures (50.4%).

Regarding the procedures, 123 (89.8%) eyes were
scheduled for or given injections and/or laser, while 14
(10.2%) were planned for surgery. DME was the most
common indication for the procedures in 76 (55.5%),
followed by active PDR without VH in 30 (21.9%), VH
in 18 (13.1%) and FVM requiring surgery in 13 (9.5%).

All patients in the control group did not have interrupt-
ing events which was consistent with the definition of the
control group and the period of involvement. Regarding
the case group, 17 had delay in the initiation of treatment,
30 had incomplete treatment, and 9 did not take any
treatment during the duration of lockdown.

The mean visual acuity for the procedure eye and the
non-procedure eye with the mean change in the visual
acuity are summarized in Table 1.

Also, the mean CST on OCT pre- and post-intervals are
also summarized in Table 1 along with the measurement
of IOP.

The new findings in the procedure eye developed in 23
(16.9%) eyes and included: VH, rubeosis, FVM, and signs
of PDR. Also, 28 (20.6%) had worsening of the already
established findings. Regarding the non-procedure eye, 19
(14%) developed new findings and 21 (15.4%) had wor-
sening of the findings. The plan of treatment was changed
in 13 (9.5%) patients.

Case versus Control (The Effect of
COVID-19 Lockdown)

There was no statistical difference between the case and
control groups regarding the sex, age, DM duration,
HbAlc level, and side of procedure (laterality). Also, the
frequency of different types of interventions was similar in
both groups. Furthermore, there was no difference in the
indications between both groups. Table 2 summarizes the
differences between case and control groups.

Regarding the visual outcome, the mean visual acuity
at the time of plan was similar in both groups. However,
the control group had better visual acuity in the post-
intervention visits than the case group. Accordingly, the
mean change in visual acuity for the case group in the
procedure eye was 0.176 in LogMAR, which signifies
a prominent drop in vision of almost 9 LogMAR letters.
On the other hand, the mean change in visual acuity for the

control group in the procedure eye was —0.103 LogMAR,
which corresponds to a gain of about 5 LogMAR letters.
The difference between the two groups was 14 LogMAR
letters. The mean change in visual acuity was also found to
be significantly different between case and control in all
indications’ subgroups.

Although it was not statistically significant, the differ-
ence between the drop in visual acuity for the case group
and the gain in visual acuity for the control group in the
non-procedure eye corresponded to 7 LogMAR letters.

Regarding the CST values, it was found that the case
group had a statistically significant worsening of CST values
compared to the control group (P=0.025). The IOP measure-
ments were similar between both groups post-visits.

More importantly, patients in the case group had signifi-
cantly more disease progression (new findings and worsen-
ing of the established findings) in both the procedure eye and
the non-procedure eye, which indicates the significant nega-
tive impact of the lockdown on those patients.

Factors Affecting the Mean Change in
Visual Acuity

As aforementioned, the case group had a greater reduction
in visual acuity than the control group (a difference of 14
LogMAR letters) (P = 0.003). Also, it was found that
patients with VH had an improvement in visual acuity
compared to other indications (P = 0.04). Patients who
completely missed their procedure had the worst deteriora-
tion in visual acuity (P = 0.001). In addition, it was found
that the patients’ age negatively correlated with visual
acuity where getting older by 5 years was associated
with a reduction of vision by 3 LogMAR letters. Other
factors such as gender, DM duration and HbA1c were not
associated with a significant change in visual acuity
Table 3.

After performing multiple linear regression analysis, it
was found that the two independent factors affecting visual
acuity belonged to the case group and increased in age.

Factors Affecting the Progression of
Disease (New Findings and Worsening of
the Established Findings) in the Procedure
Eye

Similar to the visual acuity, the case group had signifi-
cantly more new and/or worsening of findings in the
procedure eye (P=0.0001). Also, patients with no inter-

rupting events had much less disease progression.
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Table | General Demographical Characteristics of Both Case
and Control Groups

Table | (Continued).

Variabl Numb P t
Variables Number | Percentage artables umber erceo/n age
*) *
+
Mean + SEM Mean  SEM
Change in VA for the non-procedure 0.0291 + 0.04
Case versus Control LogMAR
Case 56 409 ere (LogMAR)
Control 8l 59.1 Overall OCT outcome
Gend Pre CST (micron) 340.8 + 14.2
ender
Mo .l ‘] Post CST (micron) 320. + 109
ale .
Female 48 539 Change in CST (micron) —28.0 % 6.3
Age ( ) 614+ 09 Overall IOP outcome
e (years 410
ge Pre IOP for OD (mmHg) 15.46 + 0.3
DM duration (years) 18.3 + 0.7 Post IOP for OD (mmHg) 1544 + 0.2
HBAIC (% 862 £ 02 Pre IOP for OS (mmHg) 16.02 £ 0.4
9 +
) e Post IOP for OS (mmHg) 1625 + 0.5
Other co-morbidities 74 83.1 New findings in the procedure eye 23 16.9
Side of procedure (laterality) Worsening findings in the 28 20.6
Right (OD) 69 50.4 procedure eye
Left (OS) 68 496
New findings in the non-procedure 19 14.0
Type of procedure eye
Injection and/or laser 123 89.8
Surgery 14 10.2 Worsening findings in the non- 21 15.4
Indicati procedure eye
ndication Change in plan 13 95
VH 18 13.1
DME 76 555 Abbreviations: SEM, standard error of the mean; DM, diabetes mellitus; OD, right
. . eye; OS, left eye; VH, vitreous hemorrhage; DME, diabetic macular edema; PDR,
Active PDR without VH 30 21.9 proliferative diabetic retinopathy; FVM, fibrovascular membrane; VA, visual acuity;
FVM requiring surgery 13 9.5 OCT, optical coherence tomography; CST, central subfield thickness; IOP, intrao-
cular pressure.
Interrupting event
No 8l 59.1
Delay initiation of treatment 17 124 Moreover, females had more worsening findings than
| lete treatment 30 21.9 .
neomplete treatmen males (P = 0.033). Furthermore, patients who were
Missed treatment 9 6.6 X . X
planned for surgery or performed surgical intervention
Interval between last visit pre- 1692 + 8.7 had significantly more worsening of the established find-
quarantine and Ist visit post- ings than patients with injection and/or laser (P=0.009). In
quarantine for case group (days) . X . .
addition, patients who were treated for active PDR (with-
Overall visual outcome out VH) and FVM had more worsening findings than
Pre VA for the procedure eye 0.838 + 0.06 patients treated for DME and VH (P=0.001). Table 4 sum-
(LogMAR) . . )
marizes the factors affecting the new an rsening find-
Post VA for the procedure eye 0.846 + 0.05 . es the factors ecting the new and worsening find
(LogMAR) ings of the same eye of procedure.
Change in VA for the procedure eye 0.007 + 0.05 After performing a binary logistic regression analy-
(LogMAR) sis, it was found that belonging to the case group
Pre VA for the non-procedure eye 0.889 + 0.06 (patients who missed the planned procedure due to
(LogMAR) COVID-19 lockdown) was the most significant and the
Post VA for the non-procedure eye 0.923 + 0.06 . .
(LogMAR) only independent factor affecting the development of the
new findings. Patients in the case group were 21.9-fold
(Continued)  pyore likely to develop new findings. Regarding
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Table 2 Comparison Between Case Group (Patients Who Had Interrupting Events Because of COVID-19 Quarantine and Control

Group)
Variables Case (%) Control (%) P-value
Gender
Male 24 (42.9) 39 (48.1) NS
Female 32 (57.1) 42 (51.9)
Age; Mean * SEM (years)* 603 + 1.3 62.1 + 1.2 NS
DM duration; Mean + SEM (years)* 17.1£ 1.0 189+ 1.0 NS
HBAIC; Mean  SEM (%)* 8902 85%02 NS
Other co-morbidities 51 (9L.1) 58 (71.6) 0.004

Side of procedure (laterality)

Right (OD) 28 (50) 41 (50.6) NS
Left (OS) 28 (50) 40 (49.4)

Type of procedure
Injection and/or laser 47 (83.9) 76 (93.8) NS
Surgery 9 (le.l) 5(6.2)

Indications
VH 10 (17.9) 8 (9.9)
DME 27 (48.2) 49 (60.5) NS
Active PDR without VH 11 (19.6) 19 (23.5)
FVM requiring surgery 8 (14.3) 5(6.2)

Interrupting event

No 0 (0) 8l (100)

Delay initiation of treatment 17 (30.4) 0 (0)

Incomplete treatment 30 (53.6) 0 (0) 0.000
Missed treatment 9 (le.l) 0 (0)

Visual outcome; Mean * SEM*

Pre VA for the procedure eye (LogMAR) 0.868 + 0.09 0.819 + 0.08 NS
Post VA for the procedure eye (LogMAR) 1.058 £ 0.09 0.710 + 0.06 0.001
Change in VA for the procedure eye (LogMAR) 0.176 + 0.07 —0.103 + 0.06 0.003
Pre VA for the non-procedure eye (LogMAR) 0.883 + 0.09 0.893 + 0.08 NS
Post VA for the non-procedure eye (LogMAR) 1.016 £ 0.09 0.864 + 0.08 NS
Change in VA for the non-procedure eye (LogMAR) 0.117 + 0.06 —0.026 + 0.04 NS

OCT outcome; Mean + SEM*

Pre CST (micron) 3373 £ 235 343.1 £ 17.8 NS

Post CST (micron) 351.0 £ 19.5 301.9 £ 126 0.029
Change in CST (micron) 46.3 * 14.6 —17.0 + 48 0.025
New findings in the procedure eye 18 (32.7) 5(6.2) 0.0001
Worsening findings in the procedure eye 24 (43.6) 4 (4.9) 0.0001
New findings in the non-procedure eye 15 (27.3) 4 (4.9) 0.0001
Worsening findings in the non-procedure eye 16 (29.1) 5(6.2) 0.0001
Change in plan 13 (23.2) 0 (0) 0.0001

Note: *All tests used in this table are chi-square except for those with (*) t-test was applied.

Abbreviations: SEM, standard error of the mean; DM, diabetes mellitus; OD, right eye; OS, left eye; VH, vitreous hemorrhage; DME, diabetic macular edema; PDR,
proliferative diabetic retinopathy; FVM, fibrovascular membrane; VA, visual acuity; OCT, optical coherence tomography; CST, central subfield thickness; IOP, intraocular
pressure; NS, not significant.
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Table 3 Factors Influencing the Change in Visual Acuity for the Same Eye of Procedure for Both Case and Control

Factors Change in VA of the Same Eye of Procedure (LogMAR) | P value
(Mean £ SEM) (B Value for Interval Variable £ SEM)
Case versus control 0.003
Case 0.176 £ 0.07
Control —0.103 + 0.06
Gender NS
Male —0.101 + 0.09
Female 0.085 + 0.04
Side of procedure (laterality) NS
Right (OD) —0.053 + 0.07
Left (OS) 0.069 + 0.06
Type of procedure NS
Injection and/or laser 0.0076 + 0.04
Surgery 0.0021+ 0.3
Indication 0.04
VH —0.376 £ 0.3 1
DME 0.0579 £ 0.03
FVM requiring surgery 0.2719 + 0.2
Active PDR —0.0342 + 0.07
Interrupting event 0.001
No —0.103 + 0.06 11
Delay initiation 0.129 + 0.2
Incomplete treatment 0.038 + 0.09
Missed treatment 0.438 + 0.07
Age (B value * SEM); (years) 0.012 + 0.004 0.008
DM duration (B value * SEM); (years)* —0.007 + 0.006 NS
HBAIC (B value * SEM); (%)* —0.005 + 0.02 NS
Interval between last visit pre- quarantine and Ist visit —0.002 + 0.001 NS
post-quarantine for case group (B value £ SEM); (days)*

Note: *All tests used in this table are t-test or ANOVA test except for those with (¥) simple regression test was applied. 1 and 11, significant increase.
Abbreviations: SEM, standard error of the mean; DM, diabetes mellitus; OD, right eye; OS, left eye; VH, vitreous hemorrhage; DME, diabetic macular edema; PDR,

proliferative diabetic retinopathy; FVM, fibrovascular membrane; NS, not significant.

worsening of the already established findings, belonging
to the case group and/or to the active PDR (without VH)
subgroup as an indication were the two independent
factors. Patients in the case group were at 21.1-fold
increased chance of worsening their findings. Also,
patients with active PDR (without VH) were at
4.8-fold increased chance of developing worsening
findings.

A sub-analysis was done to compare the development
of new and worsening findings between case and control
within indication categories, which also illustrated the
significant difference between both groups. Figures 1 and

2 summarize these results.

Discussion

This study highlights the influence of COVID-19 lock-
down on those patients who were planned for intravitreal
injections, laser, or surgical intervention due to DR com-
plications. Our results indicated a difference in visual
acuity of 14 LogMAR letters in patients belonging to the
case group compared to the control group who achieved
their planned treatment at the proper time. Also, the results
revealed the significant increased number of disease pro-
gression in the form of new findings and/or worsening of
the already established findings in the case group for both
and the
Furthermore, the results showed that patients with active

the procedure eye non-procedure  eye.
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Table 4 Factors Affecting the Occurrence of Both New Findings and Worsening Findings in the Procedure Eye

Variables New P-value | Worsening P-value
Findings Findings (%)
(%)
Case versus control
Case 18 (32.7) 0.0001 24 (43.6) 0.0001
Control 5(6.2) 4 (4.9)
Gender
Male 13 (21.0) NS 8 (12.9) 0.033
Female 10 (13.5) 20 (27.0) 1
DM duration; Mean + SEM (years)* 16.7 + 1.6 NS 174+ 1.8 NS
HBAIC; Mean * SEM (%)* 9.1 £04 NS 8704 NS
Side of procedure (laterality)
Right (OD) I (16.2) NS 17 (25.0) NS
Left (OS) 12 (17.6) I (16.2)
Type of procedure
Injection and/or laser 20 (16.4) NS 21 (17.2) 0.009
Surgery 3(21.4) 7 (50.0) 1
Indication
VH 4(22.2) 4(22.2)
DME 9 (12.0) NS 7093) ] 0.001
Active PDR 8 (26.7) Il (36.7) 1
FVM requiring surgery 2 (15.4) 6 (46.2) 11
Interrupting event
No 5(6.2) | 449 |
Delay initiation of treatment 6 (35.3) 0.001 7 (41.2)
Incomplete treatment 9 (31.0) I (379) 1 0.0001
Missed treatment 3 (33.3) 6 (66.7) 1
Interval between last visit pre- quarantine and Ist visit post-quarantine for | 162.8 +8.7 NS 1849 + 12.8 NS
case group; Mean + SEM (days)*

Note: *All tests used in this table are chi-square except for those with (*) t-test was applied. 1 and 11, significant increase; |, significant reduction.
Abbreviations: SEM, standard error of the mean; DM, diabetes mellitus; OD, right eye; OS, left eye; VH, vitreous hemorrhage; DME, diabetic macular edema; PDR,

proliferative diabetic retinopathy; FVM, fibrovascular membrane; NS, not significant.

features of PDR and/or with proliferation of FVM were
more prone to worsening of their findings if they did not
receive the planned treatment. Moreover, elderly patients
were at a higher chance for visual acuity deterioration.
Ashkenazy et al studied the short-term effect of deferral
to COVID-19
pandemic.'” They found that patients with delayed visits

of intravitreal injection visits due
had a greater decline in visual acuity of 3 letters and
higher rates of worsening OCT results.'” In their study
about the delay of intravitreal injection, Elfalah et al con-
cluded that delay of more than 2 months and the previous
need for 3 or more injections were significant poor prog-
nostic factors for visual outcome for patients with DME.'®

Another important issue is the negative impact of delaying
the treatment of diabetic patients for their diabetes and co-
morbidities.

DR progresses in an orderly pattern from mild to more
severe stages when there is no appropriate intervention. It
is important to recognize the stages when treatment may
be most beneficial. When the diagnosis is made correctly
and the treatment is directed promptly, the rate of preven-
tion of the occurrence of severe vision loss may reach up
to 90%."” Multiple studies have demonstrated the benefit
of anti-VEGF injections in the case of DME.?*** The
Diabetic Retinopathy Study studied the use of photocoa-
gulation laser in reducing visual loss in PDR and it was
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Figure | Comparing numbers of new findings between case and control groups within the indications (Y axis represents number of cases).

found that PRP reduced visual loss by 50% compared to
no treatment.”> PRP aims to destroy non-perfused parts of
the retina by reducing ischemia and intravitreal VEGF-
levels.”* Regarding the role of surgery, The Diabetic
Retinopathy Vitrectomy Study (DRVS) evaluated early
vitrectomy for severe active FVM and they found that
the final visual acuity of 20/40 or better at 4 years fol-
low-up was achieved by 44% of the early vitrectomy
group and 28% of the conventional management group.?
Also, persistent or recurrent VH remains a common indi-
cation for surgery.”> TRD with recent macular involve-
ment is a well-established indication for vitrectomy
surgery, although the visual outcome may be variable
due to irreversible macular dysfunction.*2* However,
missing follow-up carries higher risk of losing vision to
macular involvement due to progression of TRD. It is
worth mentioning that most cases of VH may be resolved
spontaneously without treatment.?’

Regardless of the national lockdown in Jordan that
ceased most activities and transportations, ophthalmologists
are still at a high risk of COVID-19 transmission given the
close contact during examination. Also, some debatable

studies demonstrated the virus material within ocular tissues
and fluids. Lu et al reported that ocular surfaces may be
a potential target for SARS-CoV-2 invasion.* Qing et al
showed that some COVID-19 patients complained of con-
junctivitis, but not all of them tested positive for
SARS-CoV-2 nucleic acid in conjunctival sac swabs.>' On
the other hand, there were some patients who did not have
conjunctivitis but tested positive for the SARS-CoV-2
nucleic acid in their conjunctival sac swabs.®! Xia et al
reported that only one patient’s samples (two samples) of
tear were positive for SARS-CoV-2.? Moreover, Seah et al
suggested a low risk of ocular transmission for
SARS-CoV-2.*? During their study, 64 tear samples from
a total of 17 COVID-19 patients were collected between the
third and twentieth days following the initial symptoms.*
They found that neither viral culture nor polymerase chain
reaction (PCR) detected the virus.**> Furthermore, Wu et al
revealed that two patients with COVID-19 had positive
conjunctival PCR out of 28 patients. Conversely, several
studies have demonstrated that it is still transmissible
through the tear film and through aerosol contact with the
conjunctiva.**® Furthermore, the virus can survive and
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Figure 2 Comparing numbers of worsening findings between case and control groups within the indications (Y axis represents number of cases).

replicate in the conjunctiva even when no signs of conjunc-
tivitis are visible.’® In addition, Casagrande et al found
SARS-CoV-2 genetic material in the retina of COVID-19
patients.>”

During the early period of COVID-19 pandemic, the
American Academy of Ophthalmology (AAQO) published
a recommended practice guideline urging practicing
ophthalmologists to provide care for only “urgent” or
The
“urgency” is determined by physician’s own judgment.
While the AAO recommendation left the decision of deter-
mining urgency or emergency to the treating physicians,

“emergent” cases.’® Academy recognized that

the American Society of Retina Specialists described intra-
vitreal injection therapy as “essential”.’” Results from our
work demonstrate the severe negative impact of delaying
such important procedures for patients with diabetes. The
sense of sight plays a fundamental role in our lives, which
when compromised might negatively affect the quality of
life of individuals. Similar to prioritizing treatment to
cancer patients during total lockdowns, patients who
need procedures for different retinal diseases should be
prioritized with all ethical consideration given that full

precautions that would prevent the transmission of
COVID-19 infection are taken.

Limitations to our study include the retrospective nature
of our study. This study also evaluated the short-term effect
of delaying such procedures in patients with DR, and it did
not evaluate the long-term effect of delaying the procedures
or the effect of resuming the treatment. Moreover, this study
included only patients with DR and its complication, many
other important retinal diseases such as retinal vein occlusion
and age-related macular degeneration would probably
behave in a similar manner. Another point is that some
laboratory parameters, such as the variation of the level of
HbAlc that may affect the outcome, were not provided due
to the retrospective nature of the study, the improper docu-
mentation of multi-center investigation and the delay in
doing these tests in the lockdown period.

Conclusions

DR is the leading cause of blindness in the working age
group. Delaying the important procedures for such patients
would adversely affect their visual outcome. Healthcare
should consider these

policy makers conducting
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procedures and exempt those patients from any lockdown
with proper precautions. One option is to send an email
explaining the emergency need for the intervention and
allow patients to show it to all the concerned authorities on
the way to the hospital. Also, we recommend that ophthal-
mologists consider switching their patients who are
planned for injections from pro re nata (PRN) approach
to the treat-and-extend protocol where the patients are kept
on continuous therapy without the need for regular and
extensive outpatient visits. In addition, ophthalmologists
may plan their patients for additional injections to over-
come the possibility of any lockdown and outpatient’s
clinic closure. Moreover, home screening and portable
OCT examination could be considered as a possible solu-
tion. Furthermore, larger studies, protocols and trials
should be conducted to evaluate the efficacy of using
anti-VEGF  drugs in  such

newer long-acting

circumstances.
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