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Background Diabetes significantly increases the risk of postoperative macular edema (PME) after cataract surgery,
leading to potential worst post-operative outcomes. This study aims to compare the effect of different prophylactic
interventions in improving postoperative anatomic and visual acuity outcomes of diabetes patients who underwent
cataract surgery.

Methods We searched MEDLINE, Embase, Web of Science databases from inception until February 2nd, 2022, for
studies including studies reporting PME events and/or best-corrected visual acuity (BCVA) outcomes. Random-
effects Bayesian network meta-analysis was performed to compare the efficiency of intravitreal anti-vascular endo-
thelial growth factor injections (anti-VEGF), nonsteroidal anti-inflammatory drugs (NSAIDs) and topical steroids
eye drop at 1 week, 1 month, 3 months, 6 months after cataract surgery.

Findings The total of 2566 participants from 17 randomized controlled trials were included in the network meta-
analysis, with moderate risk of bias and no evidence of publication of bias. Compared to placebo/steroid eye drop
alone, patients received additional topical NSAIDs or intravitreal anti-VEGF injections had lower risk of PME at 1
month (NSAIDs: OR=0¢221, 95% Confidence interval [CI], 0¢044−0¢755, I2=0¢0%, 5 studies; anti-VEGF: OR=0¢151,
95%CI, 0¢037−0¢413, I2=0¢0%, 5 studies) and 3 month (NSAIDs: OR=0¢370, 95%CI, 0¢140−0¢875, I2=0¢0%, 8 stud-
ies; anti-VEGF: OR=0¢203, 95%CI, 0¢101−0¢353, I2=0¢0%, 4 studies) after cataract surgery. Further, additional anti-
VEGF exhibited better BCVA outcome at 1 month (mean difference of LogMAR: -0¢083, 95%CI, -0¢17 to -0¢014,
I2=62¢0%, 5 studies), and 3 months (mean difference of LogMAR: -0¢061, 95%CI, -0¢11 to -0¢011, I2=0¢0%, 5 studies)
after cataract surgery. Such additional benefits did not reach statistic significant at 6 months after surgery.

Interpretation Our data suggests that compared to placebo/steroid eye drop alone, additional prophylactic anti-VEGF
intervention could be considered for preventing the occurrence of PME after cataract surgery in patients with diabetes.
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Research in context

Evidence before the study

Diabetes significantly increases the risk of postoperative
macular edema (PME), leading to poor postoperative
visual acuity, yet it is still inconclusive which prophylac-
tic intervention should be used during the perioperative
period. Literature search for this network meta-analysis
was performed using MEDLINE, Embase, Web of Sci-
ence, and ClinicalTrials.gov databases on August 4,
2021, and updated on February 8, 2022, using variants
and combinations of search terms relating to macular
edema and cataract surgery. Randomized controlled
clinical trials that compared different prophylactic inter-
ventions for preventing PME after cataract surgery in
diabetes patients were reviewed, which suggested that
non-steroidal anti-inflammatory drugs (NSAIDs) eye
drop, intravitreal anti-VEGF, and steroid agents are
potentially effective in preventing PME and improving
postoperative best-corrected visual acuity (BCVA). How-
ever, because the interpretation of this evidence is lim-
ited by small sample size and the lack of direct
comparisons between intravitreal anti-VEGF and
NSAIDs, a network meta-analysis is needed that com-
pares the effect of different prophylactic interventions
for preventing PME in diabetes patients after cataract
surgery, especially regarding BVCA outcomes.

Added value of the study

Through the extensive literature search, 17 studies were
eligible for this network meta-analysis and exhibited a
low to moderate risk of bias and no evidence of publica-
tion bias. Based on 17 randomized controlled trials with
2566 diabetes participants, additional topical NSAIDs and
intravitreal anti-VEGF injection show significantly lower
risk of PME compared to placebo/steroid eye drop alone.
This study further highlights that additional anti-VEGF
brought better BCVA outcome after cataract surgery.

Implications of all the available evidence

Additional intravitreal anti-VEGF could prevent the
occurrence of PME and improves postoperative BCVA,
and can be integrated into the clinical practice for man-
aging diabetes patients with cataract. In the future,
head-to-head clinical trials are needed to validate this
synthesized evidence. Furthermore, more prospective
trials are needed to investigate the effect of intravitreal
longer-lasting steroids on PME and BCVA outcomes in
diabetes patients undergoing cataract surgery.
Introduction
The number of adults with diabetes was expected to sur-
pass 700 million globally by 2045.1 Diabetes is one of the
major risk factors of cataract.2 According to Wisconsin
Epidemiologic Study of Diabetic Retinopathy, 8¢3%
younger-onset and 24¢9% older-onset diabetes would
undergo cataract surgery.3 Diabetes also significantly
increases the risk of postoperative macular edema
(PME), leading to poor postoperative visual acuity. By
analyzing 81,984 eyes undergoing cataract surgery, evi-
dence has been found that 2¢15% diabetes patients with-
out diabetic retinopathy (DR) developed PME. The
incidence rates of PME would increase to 9¢43%, 9¢75%,
7¢69%, and 12¢07% if patients were complicated with
mild, moderate, severe non-proliferate DR and proliferate
DR, respectively.4 Unfortunately, compared to non-diabe-
tes patients, diabetes patients who develop PME has lim-
ited visual recovery at 3 months after surgery.5

PME in the diabetes may contribute to two different
mechanisms: susceptible condition of diabetic macular
edema (DME), or the unset of pseudophakic cystoid
macular edema.6,7 Accordingly, several perioperative
interventions have been proposed to reduce the inci-
dence rate of PME in diabetes underwent cataract sur-
gery. Nonsteroidal anti-inflammatory drugs (NSAIDs)
inhibit prostaglandins synthesis during surgical inflam-
matory response.6 Thus, NSAIDs is used as one of the
common perioperative interventions in preventing
PME.8 Recently, evidence has found diabetic patients
who underwent cataract surgery might also benefit
from NSAIDs.9,10 Because vascular endothelial growth
factor (VEGF) is the primary factor for retinal vascular
hyperpermeability during diabetic retinopathy.11 Anti-
VEGF is now used as the primary therapy for DME,
effectively eliminating macular edema and improving
vision in most DME patients.12 Off-label treatment with
Anti-VEGF showed to be effective in preventing PME.13

There are also some evidence that found multiple
inflammatory mediators involves the pathogenesis of
DME, which gives the rationales for applying steroids
agents as perioperative interventions.14

Prophylactic NSAIDs eye drop usually requires 2
−4 times/day for 1 month duration, according to a
recent trial.9 In contrast, anti-VEGF therapy only
requires single injection during surgery, but with much
more expense.15 For now, there was a lack of high-qual-
ity evidence on the effects of prophylactic interventions
for preventing macular edema after cataract surgery in
patients with diabetes, especially regarding best-cor-
rected visual acuity (BCVA) outcome.16,17 Thus, in this
study, we performed a systematic review and network
meta-analysis intending to derive evidence-based clini-
cal guidelines for PME prevention in diabetic patients.
Method

Search strategy
This study followed the Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA)
www.thelancet.com Vol 49 Month July, 2022
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checklist extension statement for network meta-analysis
guideline.18 A systematic search was performed by two
authors (Zhang, Dong) independently on 30 July 2021.
We searched MEDLINE (published between 1946 and
30 July 2021), Embase (published 1974 to 30 July 2021),
Web of Science (1975 to 30 July 2021). Details for search
strategy were listed in Supplementary material (Appen-
dix 1). Relevant articles from the reference lists of the
retrieved articles were also searched. Search results
were restricted to human study and English language
only. The search was updated on February 8, 2022.
Inclusion and exclusion criteria
Two authors (Zhang and Dong) independently reviewed
all studies by title and abstract. After primary selection,
two authors (Zhang, Dong) independently screened
full-text studies, and considered for inclusion if they
met the following criteria: (1) Randomized controlled
trails; (2) Including diabetes patients without DME and
undergoing cataract surgery; (3) With two or more inter-
ventions in preventing PME, including but not limited
to anti-VEGF (Bevacizumab, Ranibizumab and Afliber-
cept), NSAIDs (Nepafenac, Ketorolac, Bromfenac, and
Diclofenac), topical steroids (Betamethasone, Dexa-
methasone, and Prednisolone); and (4) Reporting PME
events and/or BCVA outcomes. We excluded studies
with the following criteria:(1) With insufficient data for
methodological quality assessment; (2) single-arm tri-
als; (3) Reviews, editorials, letters, abstracts, case
reports, or practice guidelines. Any disagreements
about study inclusion/exclusion that could not be
resolved by discussion between two authors (Zhang and
Dong) were decided by a third author (Wei).
Risk of bias assessment
Study quality was assessed by revised Cochrane risk-of-
bias tool for randomized trials (RoB 2).19 The methodol-
ogy examined the following aspects of each trial: bias
arising (1) from the randomization process; (2) devia-
tions from intended interventions; (3) missing outcome
data; (4) measurement of the outcome; (5) selection of
the reported result. These answers lead to judgments of
“low risk of bias,” “some concerns,” or “high risk of
bias”.
Data extraction
Two authors (Zhang and Dong) independently extracted
essential characteristics of included studies, including
diabetic retinopathy status, longest follow-up duration,
routine perioperative intervention for all participants,
and mean baseline central subfield thickness. We fur-
ther extracted PME and BCVA (Logarithm of the Mini-
mum Angle of Resolution, LogMAR) outcomes
reported from included studies. Macular edema that
developed in diabetic patients often has mixed
www.thelancet.com Vol 49 Month July, 2022
characteristics of DME and pseudophakic cystoid macu-
lar edema.20 Thus, PME was defined as macular edema
with all kinds of morphologic features. Missing data
were read from figures by using GetData Graph Dig-
itizer 2¢26 (http://getdata-graphdigitizer.com). For
BCVA outcomes, we calculated BCVA improvement
from baseline by Epicalc (Version 1¢0¢2, Brixton
Health). BCVA recorded as ETDRS letters were trans-
formed to LogMAR.21
Statistical analysis
All statistical analysis was performed using R Statistical
Software (version 4¢1¢1; R Foundation for Statistical
Computing, Vienna, Austria), Stata (17¢0, StataCorp
LLC, College Station, TX). We performed a random-
effects network meta-analysis within a Bayesian setting
by using ‘Gemtc’ package for R (Gemtc version 1¢0−1,
Repository CRAN). Continuous variables were
modeled using mean difference (MD), whereas binary
outcomes were modeled using a binomial likelihood
and logit link. We utilized Markov chain Monte Carlo
methods to estimate pooled Odds ratios (ORs) and MD
with 95% confidence intervals (CI). To check conver-
gence, we used the Gelman and Rubin diagnostic
plot.22 Eventually, Markov chain Monte Carlo simula-
tion was set on four parallel chains, 5000 burn-in itera-
tions and 100,000 actual simulation iterations. We
used the nodesplit method to evaluate the consistency
of our network model.23 We ranked treatments based
on the analysis of surface under the cumulative rank-
ing.24 Direct pair-wise meta-analysis was used a random
effects model to assessed heterogeneity with the I2 sta-
tistic. According to Higgins and Thompson,25 heteroge-
neity was assessed by the I2 statistic values: »25%
represented low heterogeneity; »50% represented
medium heterogeneity; and »75% represented high
heterogeneity. The comparison-adjusted funnel plot
was used to assess publication bias and small-study
effects for outcomes including at least 10 studies.26 All
the included studies in this review had received ethical
approval prior to data collection.
Role of the funders
The funders had no role in the study design, data collec-
tion, data analysis, data interpretation, or in the writing
of the manuscript. The corresponding author (WBW),
RHZ and LD have full access to all data in the study and
they took the decision to submit the manuscript for pub-
lication.
Results

Literature search
Through systemic research, we identified 2713 unique
studies. After reviewing the titles and abstracts of these
3
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Figure 1. Flowgram of included study.
DME, diabetic macular edema; PME, postsurgical macular edema; LogMar, Logarithm of the Minimum angle of resolution.
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articles, a further 2651 were excluded. Among the
remaining 62 full-text studies, 17 of them into final net-
work meta-analysis (Figure 1). In all, a total of 2566 par-
ticipants from 17 randomized controlled trials were
included in the finally network meta-analysis (Table 1
and Supplementary Table 1).9,10,13,14,27-39 17 studies
reported 5 perioperative interventions: topical steroid
eye drop, topical NSAIDs eye drop, intravitreal anti-
VEGF agents injection, intravitreal steroid injection,
and sub-tenon steroid injection. All studies used no
intervention or topical steroid eye drop alone (None/
Topical Steroids) as reference treatments. Thus, we per-
formed this network meta-analysis by comparing the
effect of None/topical steroid eye drop alone with addi-
tional these 4 kinds of interventions (Figure 2).

The quality of the included trials is shown in Supple-
mentary Figure 1. Overall, the trials included in this
study exhibited a low to moderate risk of bias. However,
participants and outcome assessors in most studies
could not be masked because of the physical nature of
treatments (eye drop, intravitreal injection). Unmasked
participants and outcome assessors might increase the
risk of bias.
PME outcomes
These are insufficient PME events in 1 week after sur-
gery. At 1 month after surgery, patients received addi-
tional topical NSAIDs (OR=0¢221, 95%CI: 0¢044
−0¢755, I2=0¢0%, 5 studies), intravitreal anti-VEGF
agents (OR=0¢151, 95%CI: 0¢03−0¢413, I2=0¢0%, 5 stud-
ies) injection, intravitreal steroid injection, and sub-
tenon steroid injection exhibited a significant lower risk
of PME, compared to None/Topical Steroid. At 3
months after surgery, both additional topical NSAIDs
(OR=0¢370, 95%CI: 0¢140−0¢875, 8 studies) and intra-
vitreal anti-VEGF agents (OR=0¢203, 95%CI: 0¢101
−0¢353, I2=0¢0%, 4 studies) are significantly effective in
preventing PME. Such protective effect did not reach
statistical significance at 6 months after surgery
(Figure 3, and Supplementary Figure 2).
www.thelancet.com Vol 49 Month July, 2022
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(Author, year)

Country Participants Follow-up,
month

Routine Perioperative
intervention

Definition of PME Intervention Number
of Eyes

Mean Age,
year (SD)

Mean baseline
CST (SD)

Ahmadabadi 2010 Iran T2D and moderate NPDR 6 months 0¢1% betamethasone Based on OCT and FA None 21 62 (11) 188 (24)

IV-TA (2 mg) 20 63 (11) 197 (27)

Alnagdy

2018

Egypt DM without DR 3 months Steroid eye drop CST changes

>40 mm

Artificial tear 40 58 (9) 226 (15)

0¢1% Nepafenac 20 58 (10) 232 (18)

0¢4% Ketorolac 20 63 (8) 228 (21)

Chae

2014

South Korea DM with DR 6 months Not mentioned CST changes

>30% increase

Sh 37 67 (8) 253 (36)

IV- (0¢5 mg) 39 63 (9) 256 (27)

Elsawy

2013

Egypt DM with DR 12 months 0¢1% dexamethasone Based on OCT and FA No 35 NA 257 (17)

Ke rolac 0¢4% 35 NA 258 (17)

Endo

2010

Japan DM with and without DR 6 months None Not mentioned 0¢1 Bromfenac 31 68 (8) 201 (20)

0¢1 betamethasone 31 69 (10) 203 (23)

Entezari

2017

Iran DM with and without DR 3 months Steroid eye drop Based on OCT Ar cial tear 54 69 (6) 235 (17)

0¢1 diclofenac 54 67 (8) 239 (16)

Fard

2011

Iran DM with moderate-

severe NPDR

6 months Not mentioned Based on OCT Sh 30 60 (4) 170 (28)

IV- (1¢25 mg) 31 62 (5) 169 (25)

Howaidy

2021

Egypt T2D with BDR or mild NPDR 3 months 1% Prednisolone Based on OCT No 41 62 (5) 268 (12)

0¢1 Nepafenac 38 63 (4) 267 (14)

IV- (0¢5 mg) 37 65 (3) 269 (16)

Khodabandeh

2018

Iran T2D with BDR or mild NPDR 3 months Not mentioned CST >300 mm No 35 66 (11) 268 (27)

IV- (1¢25 mg) 36 62 (6) 261 (24)

Kim

2008

South Korea T2D with mild or

moderate NPDR

6 months 1% prednisolone Based on OCT No 23 67 (10) 205 (39)

Su tenon TA 23 68 (10) 228 (43)

Mokbel

2019

Egypt DM without DR 3 months Steroid eye drop CST changes

>30 mm

No 50 54 (8) 216 (25)

0¢1 Nepafenac 50 55 (7) 220 (22)

Pollack

2017

USA, Europe, Middle

East, and Asia

DM with NPDR 3 months 0¢1% dexamethasone CST changes

>30% increase

No 80 69 (8) 277 (23)

0¢1 Nepafenac 80 68 (9) 269 (29)

Sarfraz

2017

Pakistan DM with NPDR 3 months 1% prednisolone CST changes

>10% increase

No 30 61 (5) 224 (12)

0¢1 Nepafenac 30 61 (5) 226 (11)

Singh

2012

U.S.A DM with NPDR 3 months 1% prednisolone CST changes

>30% increase

No 126 66 (10) 204 (25)

0¢1 Nepafenac 125 67 (10) 198 (27)

Singh

2017

U.S.A, Latin

America, and the

Caribbean

DM with NPDR 3 months 1% prednisolone CST changes

>30% increase

No 593 67 (8) 248 (24)

0¢3 Nepafenac 587 67 (9) 246 (25)

Table 1 (Continued)
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Only one study provides evidence regarding the indirect
comparison between None/Topical Steroids and other 2
interventions (anti-VEGF and NSAIDs). Thus, there
was no evidence of statistically significant inconsistency
for all PME outcomes. Comparison-adjusted funnel plot
was used to assess publication bias for PME outcome at
1 month and 3 months after surgery and suggested no
evidence of publication bias or small-study effects (Sup-
plementary Figure 3−4).

One included study described PME outcome at 3
months after surgery was classified as high risk of bias.
Sensitive analysis revealed that excluding this study did
not influence the results (Supplementary Figure 5).
BCVA outcomes
BCVA was recorded and transformed into LogMAR
units. At 1 week after surgery, neither additional topical
NSAIDs (MD=�0¢065, 95%CI: �0¢17 to 0¢035,
I2=8¢5%, 2 studies) nor intravitreal anti-VEGF agents
(MD=�0¢014, 95%CI: �0¢092 to 0¢059, I2=12¢7%, 3
studies) showed superior BCVA outcome, compared to
None/Topical Steroids. Surprisingly, only additional
anti-VEGF exhibited better BCVA outcome at 1 month
and 3 months after cataract surgery in diabetes patients.
Compared to None/Topical Steroids, patients periopera-
tively treated with additional anti-VEGF have �0¢083
MD (95%CI: �0¢17 to �0¢014, I2=62¢0%, 5 studies) of
LogMAR at 1 month after surgery, which is equivalent
to about 4¢2 ETDRS letter. At 3 months, patients treated
with additional anti-VEGF have a less magnitude but
significant better BCVA than None/Topical Steroids
(LogMAR MD=�0¢061, 95%CI: �0¢11 to �0¢011,
I2=0¢0%, 5 studies), which is equivalent to about 3¢1
ETDRS letter. In contrast, additional NSAIDs did not
show superior BCVA outcome than None/Topical Ste-
roids at 1 month (MD=�0¢017, 95%CI: �0¢094 to
0¢057, I2=0¢0%, 5 studies) and 3 months (MD=�0¢027,
95%CI: �0¢076 to 0¢020, I2=0¢0%, 5 studies) after cata-
ract surgery, so did the intravitreal steroids and sub-
tenon steroids injection (Figure 4 and Supplementary
Figure 6). At 6 months after surgery, no study described
the BCVA outcome of diabetes patients who received
additional NSAIDs eye drop. All other perioperative
interventions did not exhibit additional benefits to
BCVA outcome than reference intervention.

Similar to PME outcome, there was no evidence of
statistically significant inconsistency for BCVA outcome
because of lacking indirect comparison. Comparison-
adjusted funnel plot indicated no evidence of publica-
tion bias or small-study effects (Supplementary Figure 7
−8).
Discussion
We analyzed 2566 participants from 17 randomized
controlled trials in the present Bayesian network meta-
www.thelancet.com Vol 49 Month July, 2022



Figure 2. Network plots for diabetic macular edema and best corrected visual acuity.
anti-VEGF, anti-vascular endothelial growth factor therapy; NSAIDs, Nonsteroidal anti-inflammatory drugs. Each circle represents

one intervention, and the thickness of connected lines indicate number of trials for each comparison.

Figure 3. Forest plot of postoperative macular edema outcome in diabetes patients after cataract surgery.
The forest plots exhibited the effect of different prophylactic interventions for preventing postoperative macular edema (PME) at

1 month (a), 3 months (b), and 6 months (c) after cataract surgery. Each horizontal line on forest plots represents the pooled odds
ratio of individual intervention (compared with None/Topical Steroids alone), with the odds ratio plotted as a circle and the 95%
confidence interval plotted as the line. Clip confidence intervals to arrows when they exceed specified limits. When the odds ratio is
less than 1, the specified intervention is associated with lower risk of PME than None/Topical Steroids alone. anti-VEGF, intravitreal
anti-vascular endothelial growth factor injection; NSAIDs, Nonsteroidal anti-inflammatory drugs; I2, heterogeneity; 95% Crl, 95% con-
fidence interval. NA, not applicable because of insufficient direct comparisons for calculation.
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Figure 4. Forest plot of best-corrected visual acuity outcome in diabetes patients after cataract surgery.
The forest plots exhibited the effect of different prophylactic interventions for improving postoperative BCVA at 1 week (a), 1

month (b), 3 months (c), and 6 months (d) after cataract surgery. Best-corrected visual acuity (BCVA) is expressed as Logarithm of
the Minimum Angle of Resolution (LogMAR). Each horizontal line on forest plots represents the pooled mean difference of individual
intervention (compared with None/Topical Steroids alone), with the mean difference plotted as a circle and the 95% confidence
interval plotted as the line. When the effect size is less than 0, the specified treatment is associated with better BCVA outcome than
None/Topical Steroids alone. anti-VEGF, intravitreal anti-vascular endothelial growth factor injection; NSAIDs, Nonsteroidal anti-
inflammatory drugs; I2, heterogeneity; 95% Crl, 95% confidence interval. NA, not applicable because of insufficient direct compari-
sons for calculation.
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analysis. We found that compared to None/Topical Ste-
roids eye drops alone, diabetes patients who received
additional anti-VEGF and NSAIDs were less likely to
develop PME at 1 and 3 months after cataract surgery.
Furthermore, patients who received additional anti-
VEGF showed better BCVA outcomes at 1 and 3 months
after cataract surgery. At 6 months after surgery, none
of these interventions brought additional benefits to
anatomic and visual acuity outcomes.

It is essential that the data extracted for a network
meta-analysis meet the consistency assumption.40

Although we did not find any statistical findings (nodes-
plit method) of inconsistency for PME and BCVA out-
come because of lacking indirect comparison, the
presence of inconsistency cannot be fully excluded. The
consistency hypothesis is valid when all included
studies are “jointly randomizable”, which means that
each enrolled subject in a given study would be eligible
for enrollment in the other studies.41 In the present net-
work meta-analysis, however, DR severity of enrolled
patients across 17 studies were not identical (Table 1).
Most studies included patients without DR or with
mild/moderated NPDR, whereas some studies also
included severe NPDR and PDR patients after pan-reti-
nal photocoagulation treatment.13,30,37,38 Such different
severity of DR fundamentally increases the susceptibil-
ity of PME development.4 Furthermore, in contrast to
prescribing steroid eye drop, about 1/3 included studies
did not prescribe or describe any routine perioperative
interventions. Statistically, we used both placebo and
steroid eye drop as reference intervention, which might
inevitably induce inconsistency.
www.thelancet.com Vol 49 Month July, 2022
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Similar to pair-wise meta-analysis, the reliability of
the result also lies on the homogeneity assumption. In
current studies, we did not detect significant heteroge-
neity in PME outcomes. Compared to None/Topical Ste-
roids alone, the effect of additional anti-VEGF on BCVA
outcome at 1 month after surgery exhibited high hetero-
geneity (I2=62¢0%). This heterogeneity mainly origi-
nated from an individual study.31 In this study, the
researchers included moderate and severe NPDR
patients and did not prescribe any perioperative inter-
ventions in the control group. Mean central macular
thickness of the placebo group significantly increased
from 170 µm to 260 µm at 1 month after cataract sur-
gery. After excluding this study, we found some evi-
dence that anti-VEGF was superior (MD=�0¢057,
95%CI: �0¢12 to 0¢003, P = 0¢07, I2=0¢0%, 5 studies,
Supplementary Figure 9−10) to None/Topical Steroids
on BCVA outcome at 1 month after surgery. Differences
between groups did not meet conventional levels of sta-
tistical significance. We also explored publication bias
through comparison-adjusted funnel plots, and find no
evidence for publication bias and small-study effects
across all outcomes.

In the present study, we found that additional
NSAIDs were superior to None/Topical Steroids alone
in short-term PME outcomes. During cataract surgery,
intraocular lens implantation induces proinflammatory
cytokines production in the lens epithelial cells, includ-
ing prostaglandins.42 Prostaglandins disrupts blood-eye
barrier integrity.43 Thus, the effects of NSAIDs, prosta-
glandins synthesize inhibitors, on PME prevention has
been well-documented in nondiabetic and diabetic pop-
ulations.17 As PME often occurs in a few weeks to
months after cataract surgery,8 we did not observe any
additional effect of NSAIDs over None/Topical Steroids
alone at 1 week after cataract surgery. We also did not
observe any long-term protective effect of additional
NSAIDs (at 6 months), probably because PME resolves
spontaneously in its natural course.44 However, the pro-
tective effect of additional NSAIDs on anatomic out-
come seemed to bring additional improvement in visual
acuity outcome. Previously, extensive studies investi-
gated the effect of NSAIDs in cataract surgery but did
not find solid evidence of prophylactic NSAIDs on
vision acuity outcome among general cataract
patients.45,46 In the present study, we also failed to find
evidence that additional NSAIDs is superior to None/
Topical Steroids alone on BCVA outcome at 1 month
(MD=�0¢017, 95%CI: �0¢094 to 0¢057, I2=0¢0%, 5
studies) and 3 months (MD=�0¢027, 95%CI: �0¢076
to 0¢020, I2=0¢0%, 5 studies). Such evidence did not
support the combination of topical NSAIDs and steroids
as the prophylactic intervention for cataract surgery
among diabetes patients.

In all included studies, single dose of anti-VEGF was
given at the end of cataract surgery. We found that addi-
tional anti-VEGF intervention surpassed None/Topical
www.thelancet.com Vol 49 Month July, 2022
Steroids alone in preventing PME and improving post-
operative BCVA. Traditionally, anti-VEGF is used as the
primary therapy for DME.12 Recently, anti-VEGF is
used to prevent the exacerbation of active DME after cat-
aract surgery.47-49 The combined anti-VEGF and cata-
ract surgery has significantly improved BCVA of
diabetes patients with active DME (LogMAR at 6
months: 0¢24 § 0¢27).47 In the present study, we found
that compared to None/Topical Steroids alone, patients
perioperatively treated with additional anti-VEGF have
4¢2 and 3¢1 ETDRS letters more improvement at 1
month and 3 months after surgery. Such evidence sup-
ports the additional anti-VEGF injection as the prophy-
lactic intervention for cataract surgery among diabetes
patients. Further investigations are needed to explore
the effect of additional anti-VEGF on diabetes patients
with different DR severity who underwent cataract sur-
gery. Given that about 10% of these patients develop
PME under traditional perioperative interventions,4

findings from OCTA and the occurrence of intraopera-
tive complications may further guide the precision
application of anti-VEGF.

Using prophylactic intravitreal steroids in diabetic
patients undergoing cataract surgery is inconclusive
because of a limited data source. There is currently
emerging evidence of using intravitreal steroids in cata-
ract surgery among patients with pre-existing DME.50

Intravitreal dexamethasone implant (IDI) provides a
longer-lasting anti-inflammation effect. A nest case-con-
trol study revealed that using IDI at the end of cataract
surgery successfully decreased central subfield thick-
ness and improved BCVA outcome.51 The timing of per-
forming IDI seems irrelevant to BCVA and anatomic
outcome. Delivering IDI 1 month prior or after cataract
surgery showed comparable outcomes than concomi-
tant with cataract surgery.52,53

Our studies have several strengths. Through extensive
literature searching and the Bayesian network meta-anal-
ysis method, we were able to compare treatments that
have not been compared in previous head-to-head stud-
ies. Furthermore, we reported our findings according to
recommendations of PRISMA-NMA statement and did
not find evidence of publication bias or inconsistency.
Moreover, we first found that additional anti-VEGF inter-
vention was the only kind of intervention that surpassed
None/Topical Steroids alone in preventing PME and
improving postoperative BCVA among diabetes patients
who underwent cataract surgery.

However, some limitations should also be men-
tioned. First, prophylactic intervention agents vary for
each individual studies. For example, different kinds of
VEGF agents (Bevacizumab, Ranibizumab and Afliber-
cept) and NSAIDs agents (Nepafenac, Ketorolac, Brom-
fenac, and Diclofenac) were used among included
studies. Currently, The number of included studies cur-
rently limited further subgroup analysis regarding dif-
ferent agents. Second, both placebo and topical steroids
9
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are used as controls. Such difference may be the major
cause that induced heterogeneity in this study. Third,
participants and outcome assessors in most studies
could not be masked because of the physical nature of
treatments. However, as PME and BCVA were assessed
by objective methods, the unmasked intervention proba-
bly did not affect outcome evaluation. Last, insufficient
data results in low certainty of some treatments, such as
intravitreal and sub-tenon steroids.

In conclusion, compared to topical steroid eye drop
alone, both additional NSAIDs and anti-VEGF effec-
tively prevent PME among diabetes patients who under-
went cataract surgery. For visual acuity outcome, the
additional anti-VEGF intervention was associated with
better postoperative BCVA. Future studies should be
warranted to corroborate our findings.
Contributors
Conception and design of the research: RHZ, LD and
WBW; Acquisition and interpretation of the data: RHZ,
DL, WBW and QY, YML, HYL, YTL, CYY; Statistical
analysis and writing of the manuscript: RHZ, LD,
WDZ, HTW, YFL, and WBW; Critical revision of the
manuscript: RHZ and WBW.
Funding
Capital Health Research and Development of Special
(2020-1-2052) and Science & Technology Project of Bei-
jing Municipal Science & Technology Commission
(Z201100005520045, Z181100001818003).
Data sharing statement
Data used this study was collected from previously pub-
lished literature. Extracted data are available within the
paper and its supplementary material.
Declaration of interests
None.
Supplementary materials
Supplementary material associated with this article can
be found in the online version at doi:10.1016/j.
eclinm.2022.101463.
References
1 Collaboration N.C.D.R.F. Worldwide trends in diabetes since 1980:

a pooled analysis of 751 population-based studies with 4.4 million
participants. Lancet. 2016;387(10027):1513–1530.

2 Liu Y-C, Wilkins M, Kim T, Malyugin B, Mehta JS. Cataracts. Lan-
cet . 2017;390(10094):600–612.

3 Klein BE, Klein R, Moss SE. Incidence of cataract surgery in the
Wisconsin epidemiologic study of diabetic retinopathy. Am J Oph-
thalmol. 1995;119(3):295–300.

4 Chu CJ, Johnston RL, Buscombe C, Mohamed Q, Sallam AB, Yang
YC. Risk factors and incidence of macular edema after cataract
surgery a database study of 81984 eyes. Ophthalmology . 2016;123
(2):316–323.

5 Kim SJ, Equi R, Bressler NM. Analysis of macular edema after cata-
ract surgery in patients with diabetes using optical coherence
tomography. Ophthalmology . 2007;114(5):881–889.

6 Holl�o G, Aung T, Cantor LB, Aihara M. Cystoid macular edema
related to cataract surgery and topical prostaglandin analogs: mech-
anism, diagnosis, and management. Surv Ophthalmol. 2020;65
(5):496–512.

7 Boscia F, Giancipoli E, D'Amico Ricci G, Pinna A. Management of
macular oedema in diabetic patients undergoing cataract surgery.
Curr Opin Ophthalmol. 2017;28(1):23–28.

8 Kessel L, Tendal B, Jørgensen KJ, et al. Post-cataract prevention of
inflammation and macular edema by steroid and nonsteroidal anti-
inflammatory eye drops: a systematic review. Ophthalmology .
2014;121(10):1915–1924.

9 Singh RP, Lehmann R, Martel J, et al. Nepafenac 0.3% after cata-
ract surgery in patients with diabetic retinopathy: results of 2 ran-
domized phase 3 studies. Ophthalmology . 2017;124(6):776–785.

10 Pollack A, Staurenghi G, Sager D, Mukesh B, Reiser H, Singh RP.
Prospective randomised clinical trial to evaluate the safety and effi-
cacy of nepafenac 0.1% treatment for the prevention of macular
oedema associated with cataract surgery in patients with diabetic
retinopathy. Br J Ophthalmol. 2017;101(4):423–427.

11 Daruich A, Matet A, Moulin A, et al. Mechanisms of macular
edema: beyond the surface. Prog Retin Eye Res. 2018;63:20–68.

12 Nguyen QD, Brown DM, Marcus DM, et al. Ranibizumab for dia-
betic macular edema: results from 2 phase III randomized trials:
RISE and RIDE. Ophthalmology . 2012;119(4):789–801.

13 Chae JB, Joe SG, Lee JY, et al. Effect of combined cataract surgery
and ranibizumab injection in postoperative macular edema in non-
proliferative diabetic retinopathy. Retina . 2014;34(1):149–156.

14 Endo N, Kato S, Haruyama K, Shoji M, Kitano S. Efficacy of brom-
fenac sodium ophthalmic solution in preventing cystoid macular
oedema after cataract surgery in patients with diabetes. Acta Oph-
thalmol. 2010;88(8):896–900.

15 Ross EL, Hutton DW, Stein JD, Bressler NM, Jampol LM, Glass-
man AR. Cost-effectiveness of Aflibercept, Bevacizumab, and Rani-
bizumab for diabetic macular edema treatment: analysis from the
diabetic retinopathy clinical research network comparative effec-
tiveness trial. JAMA Ophthalmol. 2016;134(8):888–896.

16 Laursen SB, Erichsen JH, Holm LM, Kessel L. Prevention of macu-
lar edema in patients with diabetes after cataract surgery. J Cataract
Refract Surg. 2019;45(6):854–869.

17 Wielders LHP, Lambermont VA, Schouten JSAG, et al. Prevention
of cystoid macular edema after cataract surgery in nondiabetic and
diabetic patients: a systematic review and meta-analysis. Am J Oph-
thalmol. 2015;160(5).

18 Hutton B, Salanti G, Caldwell DM, et al. The PRISMA extension
statement for reporting of systematic reviews incorporating net-
work meta-analyses of health care interventions: checklist and
explanations. Ann Intern Med. 2015;162(11):777–784.

19 Sterne JAC, Savovi�c J, Page MJ, et al. RoB 2: a revised tool for
assessing risk of bias in randomised trials. BMJ . 2019;366:l4898.

20 Munk MR, Jampol LM, Simader C, et al. Differentiation of diabetic
macular edema from pseudophakic cystoid macular edema by
spectral-domain optical coherence tomography. Invest Ophthalmol
Vis Sci. 2015;56(11):6724–6733.

21 Beck RW, Moke PS, Turpin AH, et al. A computerized method of
visual acuity testing: adaptation of the early treatment of diabetic
retinopathy study testing protocol. Am J Ophthalmol. 2003;135
(2):194–205.

22 Gelman A, Rubin DB. Inference from iterative simulation using
multiple sequences. Stat Sci . 1992;7(4):457–472.

23 Dias S, Welton NJ, Caldwell DM, Ades AE. Checking consistency
in mixed treatment comparison meta-analysis. Stat Med. 2010;29
(7−8):932–944.

24 Salanti G, Ades AE, Ioannidis JPA. Graphical methods and numerical
summaries for presenting results from multiple-treatment meta-anal-
ysis: an overview and tutorial. J Clin Epidemiol. 2011;64(2):163–171.

25 Mekov EV, Slavova YG, Genova MP, et al. Diabetes Mellitus Type 2
in hospitalized COPD patients: impact on quality of life and lung
function. Folia Med (Plovdiv). 2016;58(1):36–41.

26 Chaimani A, Higgins JPT, Mavridis D, Spyridonos P, Salanti G.
Graphical tools for network meta-analysis in STATA. PLoS One.
2013;8(10):e76654-e.

27 Ahmadabadi HF, Mohammadi M, Beheshtnejad H, Mirshahi A.
Effect of intravitreal triamcinolone acetonide injection on central
www.thelancet.com Vol 49 Month July, 2022

https://doi.org/10.1016/j.eclinm.2022.101463
https://doi.org/10.1016/j.eclinm.2022.101463
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0001
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0001
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0001
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0002
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0002
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0003
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0003
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0003
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0004
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0004
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0004
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0004
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0005
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0005
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0005
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0006
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0006
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0006
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0006
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0006
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0007
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0008
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0008
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0008
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0008
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0009
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0009
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0009
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0009
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0010
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0011
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0011
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0012
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0012
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0012
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0013
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0013
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0013
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0014
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0015
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0016
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0016
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0016
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0017
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0017
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0017
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0017
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0018
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0019
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0020
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0020
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0020
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0020
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0021
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0021
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0021
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0021
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0022
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0022
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0023
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0024
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0024
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0024
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0025
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0025
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0025
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0026
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0026
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0026
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0026
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0027
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0027


Articles
macular thickness in diabetic patients having phacoemulsification.
J Cataract Refract Surg. 2010;36(6):917–922.

28 Alnagdy AA, Abouelkheir HY, El-Khouly SE, Tarshouby SM.
Impact of topical nonsteroidal anti-inflammatory drugs in preven-
tion of macular edema following cataract surgery in diabetic
patients. Int J Ophthalmol. 2018;11(4):616–622.

29 Elsawy MF, Badawi N, Khairy HA. Prophylactic postoperative
ketorolac improves outcomes in diabetic patients assigned for cata-
ract surgery. Clin Ophthalmol (Auckland, NZ). 2013;7:1245–1249.

30 Entezari M, Ramezani A, Nikkhah H, Yaseri M. The effect of topi-
cal sodium diclofenac on macular thickness in diabetic eyes after
phacoemulsification: a randomized controlled trial. Int Ophthalmol.
2017;37(1):13–18.

31 Fard MA, Abyane AY, Malihi M. Prophylactic intravitreal Bevacizu-
mab for diabetic macular edema (thickening) after cataract surgery:
prospective randomized study. Eur J Ophthalmol. 2011;21(3):276–
281.

32 Howaidy A, Eldaly ZH, Anis M, Othman TM. Prophylaxis of macu-
lar edema after cataract surgery in diabetic patients, topical Nepafe-
nac versus intravitreal Ranibizumab. Eur J Ophthalmol. 2021.
11206721211001275-.

33 Khodabandeh A, Fadaifard S, Abdollahi A, et al. Role of combined
phacoemulsification and intravitreal injection of Bevacizumab in
prevention of postoperative macular edema in non-proliferative dia-
betic retinopathy. J Curr Ophthalmol . 2018;30(3):245–249.

34 Kim S-Y, Yang J, Lee Y-C, Park Y-H. Effect of a single intraopera-
tive sub-Tenon injection of triamcinolone acetonide on the progres-
sion of diabetic retinopathy and visual outcomes after cataract
surgery. J Cataract Refract Surg. 2008;34(5):823–826.

35 Mokbel T, Saleh S, Abdelkader M, El-khouly SE, Abou Samra W,
Mamdouh M. Functional and anatomical evaluation of the effect of
nepafenac in prevention of macular edema after phacoemulsifica-
tion in diabetic patients. Int J Ophthalmol. 2019;12(3):387–392.

36 Sarfraz MH, Intisar Ul Haq R, Mehboob MA. Effect of topical
nepafenac in prevention of macular edema after cataract surgery in
patients with nonproliferative diabetic retinopathy. Pak J Med Sci.
2017;33(1):210–214.

37 Singh R, Alpern L, Jaffe GJ, et al. Evaluation of nepafenac in pre-
vention of macular edema following cataract surgery in patients
with diabetic retinopathy. Clin Ophthalmol (Auckland, NZ).
2012;6:1259–1269.

38 Song W, Conti TF, Gans R, et al. Prevention of macular edema in
patients with diabetic retinopathy undergoing cataract surgery: the
promise trial. Ophthalmic Surg Lasers Imaging Retina. 2020;51
(3):170–178.

39 Udaondo P, Garcia-Pous M, Garcia-Delpech S, Salom D, Diaz-Llo-
pis M. Prophylaxis of macular edema with intravitreal Ranibizu-
mab in patients with diabetic retinopathy after cataract surgery: a
pilot study. J Ophthalmol. 2011. 2011.

40 Rouse B, Chaimani A, Li T. Network meta-analysis: an introduction
for clinicians. Intern Emerg Med. 2017;12(1):103–111.
www.thelancet.com Vol 49 Month July, 2022
41 Chaimani A, Caldwell DM, Li T, Higgins JPT, Salanti G. Undertak-
ing network meta-analyses. Cochrane Handb Syst Rev Intervent.
2019:285–320.

42 Jiang J, Shihan MH, Wang Y, Duncan MK. Lens epithelial cells ini-
tiate an inflammatory response following cataract surgery. Invest
Ophthalmol Vis Sci. 2018;59(12):4986–4997.

43 Vinores SA, Sen H, Campochiaro PA. An adenosine agonist and
prostaglandin E1 cause breakdown of the blood-retinal barrier by
opening tight junctions between vascular endothelial cells. Invest
Ophthalmol Vis Sci. 1992;33(6):1870–1878.

44 Dowler JG, Sehmi KS, Hykin PG, Hamilton AM. The natural his-
tory of macular edema after cataract surgery in diabetes. Ophthal-
mology . 1999;106(4):663–668.

45 Lim BX, Lim CH, Lim DK, Evans JR, Bunce C, Wormald R. Pro-
phylactic non-steroidal anti-inflammatory drugs for the prevention
of macular oedema after cataract surgery. Cochrane Database Syst
Rev. 2016;11: CD006683.

46 Kim SJ, Schoenberger SD, Thorne JE, Ehlers JP, Yeh S, Bakri SJ.
Topical nonsteroidal anti-inflammatory drugs and cataract surgery:
a report by the American academy of ophthalmology. Ophthalmol-
ogy . 2015;122(11):2159–2168.

47 Starr MR, Mahr MA, Smith WM, Iezzi R, Barkmeier AJ, Bakri SJ.
Outcomes of patients with active diabetic macular edema at the time
of cataract surgery managed with intravitreal anti-vascular endothe-
lial growth factor injections. Am J Ophthalmol. 2021;229:194–199.

48 Kandasamy R, Constantinou M, Rogers SL, et al. Prospective rando-
mised clinical trial of intravitreal Bevacizumab versus triamcinolone
in eyes with diabetic macular oedema undergoing cataract surgery:
6-month results. Br J Ophthalmol. 2019;103(12):1753–1758.

49 Lanzagorta-Aresti A, Palacios-Pozo E, Menezo Rozalen JL, Navea-
Tejerina A. Prevention of vision loss after cataract surgery in dia-
betic macular edema with intravitreal Bevacizumab. Retina-J Reti-
nal Vitreous Dis. 2009;29(4):530–535.

50 Takata C, Messias A, Folgosa MS, et al. Intravitreal injection versus
subtenon infusion of triamcinolone acetonide during cataract sur-
gery in patients with refractory diabetic macular edema. Retina .
2010;30(4):562–569.

51 Furino C, Boscia F, Niro A, et al. Diabetic macular edema and cata-
ract surgery phacoemulsification combined with dexamethasone
intravitreal implant compared with standard phacoemulsification.
Retina-J Retinal Vitreous Dis. 2021;41(5):1102–1109.

52 Corbelli E, Fasce F, Iuliano L, et al. Cataract surgery with combined
versus deferred intravitreal dexamethasone implant for diabetic
macular edema: long-term outcomes from a real-world setting.
Acta Diabetol. 2020;57(10):1193–1201.

53 Fallico M, Avitabile T, Castellino N, et al. Intravitreal dexametha-
sone implant one month before versus concomitant with cataract
surgery in patients with diabetic macular oedema: the dexcat study.
Acta Ophthalmol. 2021;99(1):e74–e80.
11

http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0027
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0027
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0028
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0028
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0028
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0028
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0029
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0029
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0029
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0030
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0031
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0031
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0031
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0031
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0032
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0032
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0032
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0032
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0033
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0033
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0033
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0033
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0034
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0034
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0034
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0034
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0035
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0035
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0035
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0035
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0036
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0037
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0037
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0037
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0037
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0038
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0038
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0038
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0038
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0039
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0039
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0039
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0039
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0040
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0040
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0041
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0041
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0041
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0042
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0043
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0044
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0044
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0044
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0045
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0046
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0047
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0048
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0049
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0050
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0050
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0050
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0050
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0051
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0051
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0051
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0051
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0052
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0052
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0052
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0052
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0053
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0053
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0053
http://refhub.elsevier.com/S2589-5370(22)00193-6/sbref0053

	Prophylactic interventions for preventing macular edema after cataract surgery in patients with diabetes: A Bayesian network meta-analysis of randomized controlled trials
	Introduction
	Method
	Search strategy
	Inclusion and exclusion criteria
	Risk of bias assessment
	Data extraction
	Statistical analysis
	Role of the funders

	Results
	Literature search
	PME outcomes
	BCVA outcomes

	Discussion
	Contributors
	Funding
	Data sharing statement

	Declaration of interests
	Supplementary materials
	References



