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Purpose: To investigate the 3-months outcomes of patients who underwent intraoperative intravitreal injection of Ozurdex for
proliferative diabetic retinopathy (PDR).

Methods: This is a prospective randomized controlled clinical trial (ChiCTR2100043399). Seventy-one patients with PDR who had
indications for surgery without intravitreal injection history within 3 months preoperatively were enrolled. Patients were randomly
divided into three groups based on the medicine injected intraoperatively: Ozurdex, Conbercept, and Control group. The primary
outcome is the best-corrected visual acuity (BCVA) within 3 months postoperatively. The secondary outcomes include the intraocular
pressure (IOP), mean sensitivity, central retinal thickness and vessels perfusion.

Results: The BCVA and the mean sensitivity improved in the three groups (F = 130.8, P < 0.0001; F = 34.18, P < 0.0001), but there
was no statistical difference among the three groups (F = 0.858, P = 0.552; F = 0.964, P = 0.452). The IOP was no significant
differences among the three groups within 3 months postoperatively (F = 0.881, P = 0.533). Compared with the other two groups,
central retinal thickness (CRT) and outer retinal layer (ORL) thickness decreased significantly in patients of the Ozurdex group
(F =3.037, P = 0.008; F = 2.626, P = 0.018), especially in the diabetic macular edema (DME) patients (F = 2.761, P = 0.0164;
F =2.572, P = 0.0240). In macular region, superficial vascular plexus (SVP), intermediate capillary plexus (ICP) and deep capillary
plexus (DCP) perfusion were not shown statistical difference at 3 months postoperatively in the all three groups compared with 1 day
postoperatively (P > 0.05).

Conclusion: Compared with the other two groups, anatomical outcomes was improved significantly in Ozurdex group for DR
patients. Ozurdex may help to improve the visual acuity and visual sensitivity, and there is no significant difference in the change of
IOP and microvascular improvement.

Clinical Trial Registration: This trial is registered with the Chinese Clinical Trial Registry (http://www.chictr.org.cn, registration
number ChiCTR2100043399).

Keywords: proliferative diabetic retinopathy, ozurdex, pars plana vitrectomy, optical coherence tomography angiography,

microperimetry

Diabetic retinopathy (DR) is a common and specific complication of diabetes. According to statistics, about 34.6% of diabetic
patients worldwide suffer from retinopathy, of which 30% are vision threatening.' At present, it is believed that the early changes
of DR are mainly caused by high glucose and microvascular changes, inflammatory factors, and retinal neurodegeneration.”
Clinically, DR can be divided into proliferative and non-proliferative diabetic retinopathy according to whether there is retinal

hemorrhage and neovascularization in patients’ fundus. Proliferative diabetic retinopathy (PDR) mainly showed optic disc or
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other parts neovascularization, preretinal hemorrhage, or vitreous hemorrhage.® Vitrectomy should be considered for PDR
patients with vitreous hemorrhage that interfere with vision.! For the pathological changes of DR, the use of anti-VEGF drugs or
anti-inflammatory drugs after vitrectomy may reduce postoperative bleeding, relieve diabetic macular edema (DME), and help
postoperative recovery.>*> Meanwhile, the study found that vitreous inflammatory cytokines and chemokines could not be
reduced effectively by Conbercept, but may lead to early postoperative macular edema (ME) in patients with PDR.® Ozurdex
(0.7mg, Dexamethasone intravitreal implant, Allergan Pharmaceuticals Ireland), as a dexamethasone sustained-release agent, has
become a second-line drug for the treatment of DME. The maximum benefit occurs 2-3 months after injection, and the
therapeutic effect can be maintained for up to 6 months in the human eye.* Many clinical trials in DME showed that Ozurdex can
effectively improve visual acuity, but there is no difference compared with anti-VEGF drugs, and can significantly reduce retinal
thickness, but there may be a risk of high intraocular pressure.” ° However, few research has been focus on intraoperative
intravitreal injection of Ozurdex for vitrectomy in PDR patients. Therefore, PDR patients who needed pars plana vitrectomy
(PPV) were selected and given Ozurdex injection intraoperatively. The control groups were selected as the injection group of
anti-VEGF drug Conbercept and the non-injection group to observe the postoperative recovery of retinal anatomical structure
and visual function of PDR patients under the effects of different drugs.

Materials and Methods

Study Design and Population
This was a prospective randomized controlled clinical trial (ChiCTR2100043399). We collected patients with PDR who
were hospitalized in the ophthalmology department of Tianjin Medical University Eye Hospital from February 2021 to
January 2023. The inclusion criteria were as follows: (1) Age: >18 years old; (2) Diagnosis of PDR (according to the
International Classification of Diabetic retinopathy'®), but without tractional retinal detachment (TRD); (3) Patients with
surgical indications, including unabsorbed vitreous hemorrhage, diabetic macular edema associated with posterior
hyaloidal traction, and anterior segment neovascularization with media opacities;'' (4) Patients can undergo
a comprehensive ophthalmic examination, such as the best-corrected visual acuity (BCVA) assessment with the Early
Treatment Diabetic Retinopathy Study (ETDRS) charts at Sm, fundus examination, visual function examination and
optical coherence tomography angiography (OCTA) examination after vitrectomy. The exclusion criteria were as follows:
(1) history of previously high ocular pressure or diagnosed glaucoma; (2) other retinal diseases including but not limited:
wet age-related macular degeneration (WAMD), retinal vein occlusion (RVO), and other neovascular retinopathy; (3)
dense vitreous hemorrhage after surgery; (4) injection of anti-VEGF drugs or dexamethasone within 3 months preopera-
tively; (5) an intraocular filling of silicone oil or inert gas; (6) history of any intraocular surgery and intraocular laser
therapy within 3 months preoperatively; (7) severe heart, lung, liver or kidney function impairment or advanced cancer.
PDR patients were randomly divided into three groups by the randomization table with a 1:1:1 ratio: Ozurdex group,
Conbercept group and control group. The preliminary experiment was included 5 patients every group to calculate the
sample size. According to the preliminary experiment, it is assumed that the BCVA 3-month postoperatively would be
approximately 0.3 (Log MAR) in Ozurdex and Conbercept group, and that would be 0.5 (Log MAR) in control group.
A sample size of 16 per group achieves 80% power at a two-sided significance level (alpha) of 0.05. Thus, allowing for
20% of participants loss to 3-month follow-up, a total of 58 participants are required for this study. We observed the
recovery of retinal anatomical structure and visual function at 1 day, 1 week, 1 month, and 3 months postoperatively.
BCVA (Log MAR) and intraocular pressure (IOP) were recorded.

Operation Methods

All patients received levofloxacin eye drops 4 times a day for 3 days preoperatively. All procedures were performed by the same
experienced ophthalmologist. Under retrobulbar anesthesia, PPV was performed combined with cataract surgery and panretinal
photocoagulation (PRP). The patients with proliferative membrane were treated with membrane peeling, and the inner limiting
membrane (ILM) peeling was not performed during the operation. Vitrectomy system (Alcon Laboratories, Inc., Forth Worth,
TX, USA) and 27G equipment were used to complete the surgery. The cutting rate was 7500 times /min in linear mode.
Intraocular perfusion pressure was maintained at 25 ~ 30 mmHg (1 mmHg = 0.133 kPa). The 27G cannula and conjunctival
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incision were not sutured. Postoperatively, the intraocular pressure was measured with the fingers, and the eyes were bandaged
with tobramycin and dexamethasone eye ointment.

Optical Coherence Tomography Angiography Measurements Scans Evaluation

All participants were imaged with Swept-Source OCTA (SS-OCTA) with a scanning speed of 200,000 A scan per second
(VG200; SVision Imaging, Ltd., Luoyang, China). 12 x 12-mm scans were performed in the center of the macula for
each participant, which consisted of 1024 horizontal A lines at 1024 vertical locations with two repeated scans in each
fixed location.

OCT/OCTA images selected with good scan quality (more than 7/10 signal strength as defined by the manufacturer) and
without severe motion artefacts were included. Retinal layers were segmented using a validated semiautomated segmenta-
tion algorithm and manually calibrated by two experienced ophthalmologists for accuracy. Record the central retinal
thickness (CRT), macular ganglion-cell layer complex (GCC) thickness, retinal nerve fiber layer (RNFL) thickness,
ganglion cell-inner plexus layer (GCL) thickness, inner nuclear layer (INL) thickness, the outer retinal layer (ORL)
thickness and pigment-epithelial detachment layer thickness with macular region diameter of Imm at OCT. Record
perfusion of superficial vascular plexus (SVP), intermediate capillary plexus (ICP), deep capillary plexus (DCP) and
choriocapillaris with macular region diameter of 1mm at OCTA.

MP-3 Microperimetry Measurement

The macular function was measured using fundus-monitored microperimetry (MP-3, Nidek, Gamagori, Japan).
Microscopic field measurements were performed using macular integrity assessment. A 4-2-staircase strategy with
Goldmann III-sized stimuli (white, 200 ms) on the background luminance of 31.4 ASB was used with 45 stimulus
locations within 12°. The eccentric circle was drawn at 12° from the fovea. The maximum luminance of the MP-3 is
10,000 ASB, which results in the stimulus dynamic range between 0 and 34 dB. The results of mean sensitivity in the
macular area were analyzed.

Statistical Analysis

Fisher’s exact test was used to compare baseline differences in gender and eye laterality (OD/OS) among the three groups. Age,
duration of diabetes, glycated hemoglobin (HbAlc), Serum total cholesterol (TC), triglyceride (TG), carbamide (URE), and
creatinine (CRE) were subjected to normal distribution. One-way ANOVA test was performed for data with normal distribution,
and Kruskal-Wallis test was applied if not available among the three groups. Tukey’s multiple comparison test and paired
comparison were used as post hoc tests following one-way ANOVA test and the Kruskal-Wallis test. Two-way repeated
measures ANOVA for all groups was applied. Tukey’s multiple comparison test were used in the comparisons among groups.
The ratio of postoperative DME was also used fisher’s exact test. A p value < 0.05 was considered statistically significant.

Results

Patient Characteristics

Totally 71 eyes of 71 patients were enrolled in this study from February 2021 to January 2023. 2 patients underwent
reoperation due to retinal detachment or vitreous hemorrhage, and 60 patients completed the 3 months follow-up period.
The baseline characteristics of 71 subjects who took part in this study are shown in Table 1 and there were no significant
differences among the three groups.

Efficacy

The BCVA was improved significantly after treatment in Ozurdex group and Conbercept group within 3 months, while that was
decreased at 3 months in the control group after improving within 1 month (Ft=130.8, Pt <0.0001; Fg=1.402, Pg=0.253; F =
0.858, P = 0.552). The IOP was no significant differences among the three groups within 3 months postoperatively (F = 0.881,
P =0.533). The mean sensitivity was improved significantly in Ozurdex group within 3 months, while that in Conbercept group
and control group only increased within 1 month (Ft = 34.18, Pt <0.0001; Fg = 1.263, Pg = 0.290; F = 0.964, P = 0.452). The
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Table | Demographic Features and Clinical Characteristics of the Patients

Ozurdex (n=22) Conbercept (n=25) Control (n=24) P
Male/Female 12/10 11/14 11/13 0.832%
Age (years) 60.41+9.09 54.60+11.82 58.50+9.50 0.14¢6°
Eye (right/left) 1711 14/11 13/11 0.955%
Duration of diabetes (years), median (range) | 20(4-30) 12(1-30) 16.5(1-30) 0.075¢
FVM (YES/NO) 10/12 17/8 10/14 0.144*
DME (YES/NO) 12/10 14/11 11/13 0.832*
HbAIc, median (range) 7.90(6.30-11.20) 7.50(5.10-12.00) 7.20(5.30-10.80) 0.787¢
TC 4.54+1.32 4.95+1.46 4.97+1.22 0.477°
TG, median (range) 1.64(0.52-3.88) 1.53(0.77-3.68) 1.62(0.55-7.06) 0.347¢
URE 7.74+2.58 6.34+2.22 6.30%1.96 0.056°
CRE, median (range) 80.90(52.90-532.10) | 78.00(36.30-122.10) 71.75(42.70-135.50) | 0.225¢
PRP pre-operation (YES/NO) 10/12 12/13 10/14 0.905%
Anti-VEGF pre-operation (YES/NO) 2/20 4/21 3/21 0.777%

Notes: “Fisher’s exact test, "One-way ANOVA, “Kruskal-Wallis test.
Abbreviations: FVM, fibrovascular membrane; DME, diabetic macular edema; HbAlc, glycated hemoglobin; TC, Serum total cholesterol; TG,
triglyceride; URE, carbamide; CRE, creatinine; PRP, panretinal photocoagulation.

CRT of patients in Ozurdex group continued to decrease and the average CRT was <300 um at 3 months postoperatively, while
the CRT of patients in the Conbercept group and the control group began to increase again from 1 month and the average CRT
was >300 um at 3 months postoperatively (F = 3.037, P = 0.008). ORL thickness decreased in all three groups at 3 months
postoperatively compared to 1 day postoperatively. The ORL thickness decreased in both Ozurdex group and Conbercept group
at 1 month, with the Ozurdex group showing the most significant decrease and eventually the average ORL thickness reaching
<200 um, while Conbercept group showed an increase in ORL thickness after 1 month. In the control group, the ORL thickness
showed a trend of increasing and then decreasing (F = 2.626, P = 0.018). Choriocapillaris perfusion (CCP) fluctuated over 3
months in all three groups (F = 3.249, P =0.005). (Table 2, Figure 1: “F’-statistic, “P”-significance. “t’-time. “g”-group. “Ft” and
“Pt” represented differences in measurements changes over time within the same group. “Fg” and “Pg” represented differences in
measurements changes between different groups, at the same time. “F”” and “P” represented differences in measurements changes
over time between different groups.)

Postoperative observation of PDR patients with DME showed that BCVA (Log MAR) of the patients improved from
1.517 £ 0.595 to 0.319 £ 0.132 within 3 months after injection of Ozurdex. BCVA increased from 1.558 = 0.475 to 0.510
+ 0.401 at 1 month and followed by a slight decrease to 0.534+0.540 at 3 months after injection of Conbercept, but there
was no significant difference in visual acuity among 3 groups (Ft = 68.81, Pt < 0.0001; Fg = 0.112, Pg = 0.894; F =
0.471, P = 0.875). The IOP was also no significant differences among the three groups within 3 months postoperatively
(F =0.5533, P = 0.8142). The mean sensitivity improved over 3 months in both Ozurdex group and Conbercept patients,
while control patients showed a decrease at 7 days followed by a gradual recovery (Ft = 28.45, Pt < 0.0001; Fg = 0.427,
Pg=10.656; F = 1.210, P = 0.310). The CRT decreased in both Ozurdex group and Conbercept group over 3 months. The
final average CRT in Ozurdex group was <300um, while the average CRT in Conbercept group was still >300um at 3
months. The CRT in control group continued to increase over 1 month, but decreased to a similar thickness to Conbercept
group by 3 months (F =2.761, P = 0.0164). The ORL thickness decreased in both Ozurdex group and Conbercept group
over 3 months, with Ozurdex group showing the most significant decrease in ORL thickness and eventually the average
ORL thickness reaching <200um, while the control group continued to increase in thickness for 1 month and then
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Table 2 Observation Index Statistics of Patients in Ozurdex Group (n = 22), Conbercept Group (n = 25), and Control Group (n = 24)

Ozurdex (n=22) Conbercept (n=25) Control (n=24) F P
Pre- PPVID | PPV7ID | PPVIM | PPV3M Pre- PPVID | PPV7ID | PPVIM | PPV3M Pre- PPVID | PPV7D PPVIM | PPVIM
PPV PPV PPV
BCVA 1.497 0.801 0418 0.300 0.252 1.559 0.901 0.562 0.517 0.486 1.616 0.670 0.370 0.336 0.382 0.858 | 0.552
+0.654 +0.567 +0.287 +0.209 +0.166 +0.498 +0.453 +0.436 +0.450 +0.498 +0.525 +0.417 +0.383 +0.357 +0.538
10P 13.691 13.590 13.755 13.882 15.300 15.644 13.387 15.312 14.558 15.533 14.484 14.823 13.992 15.500 14.667 | 0.881 | 0.533
+3.180 +4.749 +5.245 +3.760 +5.532 +4.432 +4.760 +5.674 +4.377 +4.668 $2.542 +5.058 +3.518 +4.534 +3.382
Mean sensitivity 14.020 17.064 19.568 20.533 15.119 17.508 19.300 19.322 17.208 19.539 20.386 21.138 0.964 | 0.452
+7.417 +6.316 +4.158 +4.389 +5.179 +5.563 +5.885 +7.183 +3.346 +5.860 +5.004 +6.160
Central retinal thickness 340.284 290917 | 276.906 | 270.539 350.704 315.958 323.057 310.985 344.457 343.782 362.886 333.291 | 3.037 | 0.008
(CRT) +124.686 | +49.518 | +48.524 | +43.170 +112.340 | +98.753 | 105.651 | +87.167 +83.214 | £103.066 | +113.348 | +84.293
Outer retinal layer (ORL) 236.475 187.512 176.813 180.531 246.176 203.969 211.493 211.054 212.009 216.550 226.516 199.069 | 2.626 | 0.018
thickness +113.744 | +36.164 | +£27.000 | *29.225 +94.166 | +75.022 +84.645 +66.983 +57.392 +79.480 +93.673 +46.264
Superficial vascular plexus 0.071 0.091 0.093 0.084 0.089 0.093 0.102 0.085 0.117 0.110 0.126 0.124 0.300 | 0.936
(SVP) perfusion +0.037 +0.051 +0.051 +0.037 +0.053 +0.043 +0.058 +0.043 +0.048 +0.054 +0.055 +0.065
Intermediate capillary 0.082 0.107 0.104 0.087 0.072 0.094 0.105 0.093 0.095 o.110 0.115 0.120 0.410 | 0.872
plexus (ICP) perfusion +0.049 +0.053 +0.042 +0.033 +0.042 +0.041 +0.050 +0.039 +0.043 +0.050 +0.059 +0.060
Deep capillary plexus 0.048 0.066 0.061 0.045 0.038 0.057 0.062 0.055 0.041 0.053 0.060 0.066 0.883 | 0.509
(DCP) perfusion +0.037 +0.044 +0.036 +0.024 +0.024 +0.038 +0.034 +0.040 +0.034 +0.034 +0.037 +0.037
Choriocapillaris perfusion 0.502 0.512 0.524 0.495 0.545 0.445 0.459 0.504 0.481 0.489 0.474 0.464 3.249 | 0.005
(CCP) +0.109 +0.083 +0.116 +0.085 +0.131 +0.112 +0.110 +0.095 +0.164 +0.105 +0.118 £0.112

Notes: “F” means statistic, “P” means significance. “F” and “P” represented differences in measurements changes over time between different groups.
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Figure | (A) Mean change of BCVA in patients from baseline to 3 months postoperatively. (B) Mean change of microperimetry mean sensitivity in patients from | day to 3 months
postoperatively. (C) Mean change of CRT in patients from | day to 3 months postoperatively. (D) Mean change of ORL thickness in patients from | day to 3 months postoperatively.
(E) Mean change of CCP in patients from | day to 3 months postoperatively. (3 Ozurdex, *Conbercept, “Control, ¥*#Ozurdex-Control, **Conbercept-Control).

decreased to a similar thickness as Ozurdex group at 3 months (F = 2.572, P = 0.0240). Compared among the three
groups, no significant differences in the number of patients with DME persistent 1-month and 3-month postoperatively
(P1m=0.182; P3,,=0.167) (Table 3, Figure 2).

Postoperative observation of PDR patients without DME showed that BCVA of the patients improved within 3
months after injection of Ozurdex and Conbercept. But BCVA of the patients without drug injections improved gradually
within 1 week and decreased gradually to 3 months. However, there was no significant difference in BCVA among the 3
groups (Ft = 61.44, Pt < 0.0001; Fg = 0.780, Pg = 0.4671; F = 1.899, P = 0.0673). The IOP was also no significant
differences among the three groups within 3 months postoperatively (F = 1.210, P = 0.2999). The mean sensitivities of
patients injected with Ozurdex increased gradually within 3 months, while the mean sensitivity of patients who did not
inject drugs or injected with Conbercept increased within 1 month and then decreased significantly (Ft = 9.510, Pt =
0.0004; Fg = 1.643, Pg = 0.210; F = 1.368, P = 0.2405). The thickness of GCC layer was slightly thicker in Conbercept
group at 1 day postoperatively and then decreased to the thickness similar to that of Ozurdex from 1 week post-
operatively. The GCC thickness in the control group remained relatively stable but slightly higher than the other two
groups (F = 3.765, P = 0.0026). RNFL thickness in Conbercept group was slightly thicker at 1 day postoperatively and
then decreased from 7 days postoperatively to a thickness similar to that of Ozurdex and control groups until 3 months
postoperatively (F = 2.732, P =0.0191). The CCP in the three groups fluctuated over 3 months. CCP was 0.513 + 0.035,
0.529+0.098, and 0.483 £ 0.134 in Ozurdex, Conbercept and control groups at 3 months postoperatively, respectively
(F = 3.668, P = 0.0032). Compared among the three groups, 2 patients in Conbercept group and 5 patients in control
group developed DME 1 month postoperatively (P = 0.075). And another one patient was developed DME in control
group 3 month postoperatively (P = 0.031). (Table 4, Figure 3) The representative cases are shown in Figure 4.
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Table 3 Statistical Observation Indicators of DME Patients Injected with Ozurdex (n = 12), Conbercept (n = 14) or Without Drugs (n = | 1)

Ozurdex (n=12) Conbercept (n=14) Control (n=11) F P
Pre- | PPVID | PPVID | PPVIM | PPV3M | Pre- | PPVID | PPVID | PPVIM | PPV3M | Pre- | PPVID | PPVID | PPVIM | PPV3M
PPV PPV PPV

BCVA 1.517 0.886 0.467 0.374 0.319 1.558 0.768 0.543 0.510 0.534 1.512 0.781 0.558 0.500 0.324 04711 | 0.875
+0.595 | #0517 +0.255 +0.214 +0.132 +0.475 | +0.386 +0.451 +0.401 +0.540 +0.533 | +0.381 +0.347 +0.360 +0.115

IOP 12.800 | 12.658 13.150 13.442 15.289 15.164 | 14.736 14.864 14.121 15.092 12.991 14418 13.491 13.827 13.822 0.5533 | 0.814
+2.058 | +3.672 +4.009 +2.213 +5.179 +1.576 | +£5.263 +5.615 +4.073 +2.571 +2.588 | +4.712 +3.891 +2.833 +3.783

Mean sensitivity 14.844 15.533 19.450 20513 16.930 18.514 19.907 20.950 17.457 16.110 18.310 19.438 1.210 0.310

+5.230 +4.688 +3.375 +3.058 +3.784 +5.391 +5.722 +6.005 +3.128 +6.323 +5.294 +6.177

Central retinal 400.740 317.872 | 296.034 | 284.932 396.601 366.289 366.000 356.497 398.148 | 421.279 433215 354.112 | 2.761 0.016

thickness (CRT) +124.677 | £49.339 | +55.043 | #51.337 +109.578 | £103.809 | +109.265 | +89.444 +75290 | £106.695 | +117.210 | £71.295

Outer retinal 274516 201.543 181.718 184.579 280.238 233.106 236.933 238.662 232.965 | 258.387 269.406 194.745 | 2.572 0.024

layer (ORL) +132.387 | +41.847 | +33.147 | +38.569 +91.411 +88.425 +100.211 | £77.574 +70.718 | £103.294 | +£122.578 | +43.201

thickness

Im persistent 712 11714 10/11 0.182

DME

3m persistent 4/12 7/14 8/l 0.167

DME
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Figure 2 (A) Mean change of BCVA in patients with DME from baseline to 3 months postoperatively. (B) Mean change of microperimetry mean sensitivity in patients with
DME from | day to 3 months postoperatively. (C) Mean change of CRT in patients with DME from | day to 3 months postoperatively. (D) Mean change of ORL thickness in
patients with DME from | day to 3 months postoperatively. (3 Ozurdex, #Conbercept, “#Control,**Ozurdex-Control).

Safety

No serious adverse events such as neovascular glaucoma, endophthalmitis, or other diseases related to medical operations
were found. During follow-up, no serious systemic adverse events related to drugs such as myocardial infarction and
cerebral infarction were found. No postoperative intraocular hypertension in Ozurdex group. However, the retinal
detachment was found 1 month postoperatively in one patient in Ozurdex group and one in Conbercept group. Two
patients in Conbercept group and two in Control group had a recurrence of vitreous hemorrhage from 1 to 3 months after
postoperatively. Three patients in Control group received intravitreal injection of Conbercept due to macular edema
during follow-up from 1 to 3 months postoperatively.

Discussion

In this study, we found that injections of the drug helped in the improvement of visual acuity, visual sensitivity, and the
restoration of the anatomical structure of the retinal layers, regardless of whether the patients developed DME or not. In
patients who developed DME, we found that injections of Ozurdex did prolong the stabilization of the inner retinal layer
structure in patients than injections of Conbercept, thus allowing for longer-term stabilization of vision. In patients
without DME, injections of Ozurdex prolonged the time to visual sensitivity improvement compared to injections of
Conbercept and no injections of the drug. We also found that both Ozurdex and Conbercept were helpful in the
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Table 4 Statistical Observation Indicators of Non-DME Patients Injected with Ozurdex (n = 10), Conbercept (n = | |) or Without Drugs (n = 13)

Ozurdex (n=10) Conbercept (n=11) Control (n=13) F P
Pre- PPVID | PPV7D | PPVIM | PPV3M | Pre- PPVID | PPV7ID | PPVIM | PPV3M | Pre- PPVID | PPV7ID | PPVIM | PPV3M
PPV PPV PPV

BCVA 1.473 0.739 0.359 0.211 0.177 1.560 1.077 0.586 0.526 0.428 1.946 0.829 0.224 0.220 0.441 1.899 | 0.067
+0.750 | +0.678 +0.325 +0.172 +0.175 +0.550 | +0.497 +0.436 +0.534 +0.462 +0.489 | +0.613 +0.351 +0.292 +0.771

IOP 11.860 | 14.678 14.730 12.800 15.800 16.255 | 11.289 15.882 15.170 16.055 15346 | 14.450 13.954 15.600 15511 1.210 | 0.300
+7.836 | +5913 +4.892 +4.991 +6.958 +6.572 | *3.025 +5.971 +4.929 +6.452 +2.765 | +6.175 +3.615 +5.632 +2.895

Mean sensitivity 11.600 18.900 19.710 20.557 12.100 16.227 18.450 17.545 16917 22.177 22273 19.883 1.368 | 0.241

+9.344 +7.703 +5.136 +5.833 +6.099 +5.767 +6.311 +8.197 +3.865 +3.954 +4.079 +10.978

Macular ganglion-cell 41.211 54.090 51.800 48.274 92.125 54.524 51.489 49.444 58.794 58.545 66.844 66.282 3.765 | 0.003

layer complex (GCC) +6.668 £13.119 | 14289 | £10.120 +72.874 | +15.053 | +17.233 | +14.340 +9.364 +15.944 | +26.455 | +33.34|

thickness

Retinal nerve fiber 16.960 20.892 20.558 19.033 62.883 23.760 24.758 21.525 23.779 21.762 22.683 20.837 2.732 | 0.019

layer (RNFL) thickness +1.799 +4.181 +3.551 +2.982 +81.353 | %7.007 +10.767 | £5.941 +7.064 +3.338 +3.114 +1.592

Choriocapillaris 0.462 0.519 0.547 0513 0.627 0.452 0.464 0.529 0.428 0.481 0.457 0.483 3.668 | 0.003

perfusion (CCP) +0.146 +0.096 +0.097 +0.035 +0.077 +0.136 +0.146 +0.098 +0.203 +0.117 +0.131 +0.134

Im naive DME 0/10 2/11 5/13 0.075

3m naive DME 0/10 2/11 6/13 0.031
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Figure 3 (A) Mean change of BCVA in patients without DME from baseline to 3 months postoperatively. (B) Mean change of microperimetry mean sensitivity in patients
without DME from | day to 3 months postoperatively. (C) Mean change of GCC thickness in patients without from | day to 3 months postoperatively. (D) Mean change of
the RNFL thickness in patients without DME from | day to 3 months postoperatively. (E) Mean change of CCP in patients without DME from | day to 3 months
postoperatively. (Ozurdex, “Conbercept, “Control, #**Ozurdex-Control, ##Conbercept-Control).

anatomical recovery of the central retinal layer, GCC layer, and ORL. However, we did not find any statistical differences
for SVP, ICP and DCP of the three groups in this study. In terms of safety, only the Ozurdex group had no recurrence of
vitreous hemorrhage during the follow-up period, suggesting that Ozurdex may have a positive effect on reducing the
probability of postoperative vitreous hemorrhage recurrence.

Both Ozurdex and Conbercept can effectively treat DME, and both can significantly reduce the CRT of patients.'>!* In
terms of pathophysiology, corticosteroids can inhibit the production of pro-inflammatory mediators, reduce VEGF synthesis
indirectly, and decrease the loss of endothelial tension-binding proteins.'* Besides reducing VEGF level, Conbercept
treatment also significantly reduced some inflammatory factors, such as intercellular cell adhesion molecule-1 (ICAM-1),
macrophage inflammatory protein-1 (MIP-1), IL-1p, IL-6 and TNF-o protein levels in aqueous fluid of PDR patients."
Ozurdex releases small amounts of corticosteroids in a time-dependent manner. Pharmacokinetic data from a nine-month
study of Ozurdex showed that the dexamethasone implant was effective immediately after implantation, in high concentra-
tions in the vitreous and retina for up to 60 days, and could be maintained for up to 6 months after administration, gradually
losing its efficacy.” As a result, Ozurdex stays in the eye longer and has a longer duration of action than Conbercept, so there is
a greater decrease in CRT for patients with DME who are injected with Ozurdex. The retinal GCC layer mainly includes the
nerve fiber layer (NFL) and GCL. It has been found that NFL14.06+1.52 um and GCL36.48 + 8.39 um in the normal macular
fovea. If there is a significant increase in GCL, it may indicate diffuse swelling of cells in this layer, an early sign of DME
progression, even in well-controlled diabetes.'® Therefore, the postoperative decrease of GCC layer in the Ozurdex group and
the Conbercept group without DME in this study may be due to the subsidence of the diffuse swelling of ganglion cells and

inner plexus cells that occurred preoperatively by the action of the drug. It'”'®

was shown in many studies that thinning of the
RNFL layer occurs in patients with DM or early DR without significant microvascular alterations, suggesting neurodegenera-
tion. However, the RNFL layer thickness was consistently thicker than normal in all three groups of patients with non-DME in
our study. It may contribute to the microvascular and structural changes in the RNFL, such as intracellular and extracellular

edema and hemorrhage, that occur with disease progression, leading to an increase in RNFL thickness at the time of OCTA
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Figure 4 (A) Retinal thickness stratification diagram. (B=D) Retinal vessels perfusion stratification diagram: from left to right, SVP, ICP, DCP. (E-P) Postoperative SS-OCT
scans of patients with PDR undergoing vitrectomy plus intraoperative injection of Ozurdex or Conbercept.
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assessment. ORL includes the outer plexiform layer (OPL), the outer nuclear layer (ONL), the outer external limiting
membrane (ELM), the photoreceptors’ segments layer (PRL) and the pigment epithelium (RPE). Based on the OCT
presentation, DME is divided into 3 main types: namely cystoid macular edema (CME), plasmacytoid retinal detachment
(SRD) and sponge-like retinal swelling.'® Among them, the cystoid spaces of the CME is mainly located in the inner nuclear
layer (INL) and the outer plexiform layer (OPL).” SRD occurs in the extracellular fluid pool between the photoreceptor outer
segment (PROS) and the RPE.*® Spongy retinal swelling can be showed up in the fovea of the OPL.** A number of studies
have found the intraocular levels of potent proangiogenic cytokine (VEGF) and proinflammatory cytokine are both increased
in DME."??! Thus, after drug injection, patients with DME showed a significant decrease in CRT and ORL thickness, while
the group without drug injection showed a trend toward persistent worsening of edema, a result also consistent with the
findings of others that both Conbercept and Ozurdex can treat DME. However, the DME did not subside after injection
sometimes, which may be due to the effect of multiple types of pathogenic factors or the mismatch between pathogenic factors
and injection drugs.?* It found that PPV combined with ILM peeling was effective in reducing the retinal thickness and helping
vision recovery in patients with DME, but this effect tended to decrease over time, so a significant number of patients required
additional treatment.*** Coincidentally, our study also found that the PDR patients with DME, who were without drug
injection, could show a significant decrease in CRT and ORL thickness at 3 months with the patient’s postoperative
recuperation.

It has been shown that the normal subfoveal choroidal thickness (SFCT) is 272~448 um.”> Compared with normal
subjects, the choroid thickness will be reduced by the presence of DME, but at the same time, the choroid can be thickened in
the initial stage of DR and become thinner with the progression of DR.>*?’ Studies have shown that the overexpression of
some cytokines is associated with the progression of DR, including monocyte chemokine protein-1 (MCP-1), platelet-derived
growth factor, VEGF, insulin-like growth factor 1, pigment epithelium-derived factor, and CXC mode-chemokine ligand, can
lead to choroid thickening.”®>° As an anti-inflammatory agent, Ozurdex can effectively reduce the inflammatory response and
inflammatory factors,® while Conbercept can neutralize VEGF to reduce the overexpressed cytokines,'? they both could
restore the thickened choroid to a normal level. Some studies have found that CCP is significantly reduced in NPDR and PDR
patients compared with normal people, but there is no significant difference between the two groups.®' In this study, the CCP
of all three groups of patients experienced fluctuations both under the overall comparison and under the non-DME comparison
over three months, but ultimately the difference in CCP between the Ozurdex group and the Conbercept group was not
significant, and it was slightly higher than in the control group. This could indicate that when irreversible damage to retinal
microvascular changes has occurred in patients with PDR, drug injection does not completely improve CCP, but it delays
further deterioration of microvascular changes compared with uninjected drugs.

Studies have proved that compared with normal people, the vessel density of SCP and DCP in the early stage of DR
will decrease, reflecting the vascular injury in the early stage of DR, and with the progress of DR, a large range of non-
perfusion areas may eventually appear in the retina.>* At the same time, compared with SCP, DCP and DVP can better
reflect the vascular changes of DR, and the injury time is longer, which makes some non-perfusion areas irreversible.>* >
There were no statistical differences for SVP, ICP and DCP of the three groups in this study, probably because patients
who have developed PDR requiring surgery have irreversible damage to the fundus microvascular circulation and
injectable drugs do not improve retinal microcirculation in the short term.

In conclusion, we have demonstrated that drug injection can produce a more stable improvement in visual acuity and
visual sensitivity while playing a crucial role in the restoration of retinal anatomy. In DME patients, injection of Ozurdex
is more effective than Conbercept in improving the structure of the macula, restoring the shape of the fovea, and
prolonging the structural and functional stability. However, there was no significant difference in the improvement of
macular vessels density and perfusion with or without drug injection.

This study has limitations. The global COVID-19 pandemic has made our follow-up work more difficult, so some
cases were lost to follow-up in the 3 months, which also affected the data results to a certain extent. The follow-up period
of 3 months in this clinical trial is also relatively short, and extending the follow-up period or add more time points to

obtain more definite conclusions will be the focus in our next clinical trial.
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