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Abstract N\
Purpose: Neovascular glaucoma (NVG) is a severe secondary glaucoma with uncontrolled intraocular pressure that leads to |

serious eye pain and vision loss. Presently, the therapeutic strategies for NVG are diverse, but the therapeutic effects are still not ideal.
We performed a network analysis to assess the effect of multiple therapeutic strategies on the treatment of NVG patients.

”

Methods: \We searched public electronic databases through April 2017 using the following keywords “neovascular glaucoma,” “iris
neovascularization,” “hemorrhagic glaucoma,” and “random” without language restrictions. The outcome considered in the present
analysis was treatment success rate. A network meta-analysis and multilevel mixed-effects logistic regression were used to compare
regimens.

Results: We included 27 articles assessing a total of 1884 NVG patients in our analysis. According to the network analysis,
interferon and mitomycin plus trabeculectomy (94.9%), glaucoma valve implantation (86.9%), and iris photocoagulation plus
trabeculectomy (81.9%) were the most likely to improve treatment success rate in NVG patients. The multilevel logistic regression
analysis showed that glaucoma valve, bevacizumab, interferon, cyclophotocoagulation, trabeculectomy, iris photocoagulation,
ranibizumab, and mitomycin had advantages in terms of improving treatment success rate in NVG patients. However, the application
of retinal photocoagulation and vitrectomy reduced patient treatment success rate.

Conclusion: The regimen including mitomycin, interferon, and trabeculectomy was the most likely to improve the treatment
success rate in NVG patients. The application of glaucoma valve and bevacizumab were more beneficial for improving patient
treatment success rate as a surgery and as an agent, respectively.

Abbreviations: AGV = Ahmed glaucoma valve, Cl = confidence interval, IF = inconsistency factor, IOP = intraocular pressure,
NVG = neovascular glaucoma, OR = odds ratio, PEDF = pigment epithelium-derived growth factor, PRISMA = Preferred Reporting
ltems for Systematic Reviews, RCTs = randomized controlled trials, SUCRA = surface under the cumulative ranking curve, VEGF =
vascular endothelial growth factor.
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1. Introduction

Glaucoma is a common and difficult ophthalmic disease that is
characterized by intermittent or persistently increased intraocular
pressure (IOP). Neovascular glaucoma (NVG) is a severe form of
secondary glaucoma, which usually occurs secondary to central
retinal vein (artery) occlusion, diabetic retinopathy, and retinal
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periphlebitis. Among these pathologies, central retinal vein
occlusion and diabetic retinopathy account for nearly 70% of
cases. NVG is a substantial threat to the eye, causing uncontrolled
IOP, which leads to severe eye pain and vision loss.

NVG involves the proliferation of fibrovascular tissue in the
anterior chamber angle, which is commonly caused by retinal
hypoxia leading to insufficient oxygen supply to retinal cells and
the release of vascular endothelial growth factor (VEGF).['! The
imbalance between VEGF and antiangiogenic factors, such as
pigment epithelium-derived growth factor (PEDF), occurs when
VEGEF increases. High levels of VEGF promote the activation,
migration, and proliferation of endothelial cells, leading to
neovascularization of the anterior segment, fibrous membrane
formation, peripheral anterior synechia, and progressive angle
closure.*! Therefore, as a type of refractory glaucoma, NVG
has several characteristics. Neovascularization can cause exten-
sive anterior synechia and can destroy the normal anatomical
structure, thereby increasing surgical difficulty. Due to neo-
vascularization, bleeding and fibrin exudation can occur during
NVG operations. The neovascular membrane will grow,
ultimately blocking the drainage channel and causing recurrent
adhesion atresia.

Presently, NVG therapeutic strategies are diverse, but the
therapeutic effects are still not ideal, and the application of a
general antiglaucoma drug is inappropriate for this disease.*! In a
previous meta-analysis, the effect of anti-VEGF drugs, especially
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bevacizumab, has been analyzed for use in NVG treatment. A
comprehensive analysis of case reports and series reports showed
that the effective rate of bevacizumab-related treatment is 68.7 %,
and the recurrence rate is 18.6% at 4.2 months of follow-up."*! A
later review could not evaluate the efficacy of anti-VEGF drugs
because of the lack of randomized controlled trials (RCTs).[°!
Two meta-analyses reported the effect of intravitreal bevacizu-
mab injection before Ahmed glaucoma valve (AGV) implanta-
tion. The results indicated no significant difference in IOP
reduction with bevacizumab application, but the surgical success
rate was found to be higher after bevacizumab application and
fewer side effects, such as hyphema, occurred./”®!

Previous systematic reviews only analyzed the effect of anti-
VEGF drugs. However, the types of surgery as well as the
combined effects of surgery and drugs also play a very important
role in NVG treatment. Currently, there are many types of
surgery in clinical application, and the combination of different
operations and drugs further increases the diversity of treatment
strategies. Therefore, traditional meta-analyses cannot fully
reflect the effect of different therapeutic strategies for NVG
treatment. In this study, we comprehensively analyzed different
therapeutic strategies for NVG by network meta-analysis and
aimed to determine the best strategy through direct and indirect
comparisons.

2. Methods

2.1. Search strategy and selection criteria

This meta-analysis was performed in accordance with the
Preferred Reporting Items for Systematic Reviews (PRISMA).
Our study was performed on the basis of previous studies;
therefore, ethical approval and informed consent were not
required. For this network analysis, we searched PubMed,
Embase, the Cochrane Central Register of Controlled Trials, and
Chinese databases, including the China National Knowledge
Infrastructure, the China Science Periodical Database (the
Wanfang Database), the VIP journal integration platform, and
China Biology Medicine database RCTs published from the date
of database inception to April 2017 using the following
keywords: neovascular glaucoma, iris neovascularization, hem-
orrhagic glaucoma, and random’. We put no restrictions on
language. The bibliographies of the obtained publications and
relevant reviews were also assessed to ensure that no relevant
studies were inadvertently omitted.

Publications were included in the present study when they met
the following criteria: prospective RCT design; patients with a
clinical diagnosis of NVG; controlled study of different
therapeutic strategies related to different surgeries and (or)
drugs; outcome assessments that included treatment success rate
based on the number of patients who achieve normal IOP during
the follow-up period. The exclusion criteria included the
following: nonprospective RCTs; unknown or other types of
glaucoma patients; several surgery types in a group without
randomization; comparative studies of similar surgical proce-
dures, such as trabeculectomy versus modified trabeculectomy;
drug dose-related study; studies where the results were unclear or
inconsistent with the evaluation criteria; traditional Chinese
medicine-related studies, which were excluded due to the unclear
compositions of the treatments. In addition, since most included
studies did not limit the use of antibiotics, steroids after surgery,
and IOP-lowering agents during follow-up, controlled studies of
these 3 types of drug were also excluded. Due to issues of
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unreliability, conference reports and dissertations including
nonpeer-reviewed studies were also excluded.

2.2. Data extraction and quality assessment

Two investigators independently extracted the following infor-
mation from each eligible study: name of the first author,
publication year, sample size, number of eyes, stages of NVG,
intervention treatment, control treatment, and follow-up. We
evaluated the rate of treatment success during the follow-up
period. The success rate criterion differed slightly due to the use of
different reference standards. The main evaluation criterion was
the return of IOP to the normal level, and the measurement range
included 6 to 21 mm Hg, 7 to 22 mm Hg, and 10 to 21 mm Hg.
The IOPs of glaucoma patients were generally higher than
normal; thus, criteria that included measurement outcomes less
than 21 or 22 mm Hg or IOP reductions of more than 30% were
also accepted in our analysis. Additionally, IOP lowering agents
were not restricted during the follow-up period. We assessed the
methodological quality of the included trials using the Cochrane
Collaboration tool. Studies were graded as having a “low risk,”
“unclear risk,” or “high risk” of bias across the 7 specified
domains.”!

2.3. Statistical analysis

We conducted a random-effects network meta-analysis, which
used a frequentist framework, with STATA (Version 14.0).1!
Inconsistency between direct and indirect sources of evidence was
statistically assessed both globally (by comparing the fit and the
parsimony of consistency and inconsistency models) and locally
(by calculating the difference between direct and indirect
estimates in all closed loops in the network). We estimated the
ranking probabilities for all treatment regimens of being at each
possible rank for each intervention. The treatment hierarchy was
summarized, and the results are reported as surface under the
cumulative ranking curve (SUCRA). We also plotted a compari-
son-adjusted funnel plot for the network meta-analysis to detect
the presence of any dominant publication bias in our network
meta-analysis. For multiple therapeutic regimens, we attempted
to use a multilevel mixed-effects logistic regression model for each
type of surgery and drug, which is an expansion of the logistic
regression.''! The ingredients of different therapeutic strategies
were considered as fixed effects, and those of different studies
were considered random effects. All tests were 2-tailed, and P
values of less than .05 were considered statistically significant.

3. Results

Overall, 393 citations were identified from English databases,
and 682 citations were identified from Chinese databases after
duplicates were removed. A total of 1009 articles were excluded
after the titles and abstracts were screened. The full texts of the
remaining 66 articles were assessed, and studies were removed
due to the following issues: no desired outcomes (22); included
other types of patients (5); not prospective RCTs (4); unclear
types of surgery in the group (3); undesired agents related to
controlled studies (2); comparison of similar operations (1); dose-
related research (1); and duplicate publications (1). Finally, 27
RCTs assessing a total of 1884 NVG patients were included in
our analysis!'>7*8! (Table 1).

The included studies were published between 1998 and 2017.
The type of NVG patients was not a special definition in most
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Characteristics of subjects in eligible studies.

Sample  No. of Control General .
Author Year Region size eyes Stage Intervention treatment Abbr. treatment Abbr. therapy Follow-up
Zhang et all'? 2011 China 68 78 Normal Cyclocryotherapy; 5-fluorouracil; C1FT Cyclocryotherapy C1 Antibiotic, steroid TM=2Y
trabeculectomy
Wang and Wang™® 2016  China 60 60 Uncontrolled  Ranibizumab; trabeculectomy RT Cyclocryotherapy C1 Antibiotic, steroid 12M
Wan and Zhao'"¥! 2015 China 57 57 Normal Interferon; mitomycin; IMT Trabeculectomy T Antibiotic, steroid 12M
trabeculectomy
Li and Shugiong™™® 2014 China 44 44 Normal Trabeculectomy T Cyclocryotherapy C1 Antibiotic, steroid NA
Arcieri et all'® 2015 Multicenter 40 40 Uncontrolled  Glaucoma valve; retinal GP1R Glaucoma valve; retinal GP1 Antibiotic, steroid 24M
photocoagulation; ranibizumab photocoagulation
Mahdy et all'”! 2013 Egypt 40 40 Uncontrolled  Bevacizumab; glaucoma valve; BGP1 Glaucoma valve; retinal GP1 Antibiotic, steroid 18M
retinal photocoagulation photocoagulation
Zhu et all'® 2015  China 34 34 Normal Glaucoma valve; mitomycin GM Mitomycin; trabeculectomy MT Antibiotic, steroid 1Y
Mol 2017 China 50 50 Normal Interferon; mitomycin; IMT Trabeculectomy T NA 1Y
trabeculectomy
Liu et al®"! 2010 China 30 30 Normal Bevacizumab; mitomycin; retinal BMPIT  Glaucoma valve; mitomycin; GMP1 NA >6M
photocoagulation; retinal photocoagulation
trabeculectomy
Sun et al®" 1998  China 38 46 Normal Interferon; trabeculectomy T Trabeculectomy T Antibiotic, steroid 5-18M
Chen®® 2015  China 100 100 Normal Mitomycin; trabeculectomy MT Trabeculectomy T NA NA
Cyclophotocoagulation C2 Cyclocryotherapy C1
Xie et al®® 2016 China 160 160 Normal Glaucoma valve; mitomycin; GMR Mitomycin; ranibizumab; MRT Antibiotic, steroid NA
ranibizumab trabeculectomy
Chen et al®¥ 2005  China 92 113 Normal Iris photocoagulation; ST Trabeculectomy T Steroid M
trabeculectomy
Shen and Liu®®! 2012 China 34 34 Normal Glaucoma valve; mitomycin GM Glaucoma valve G NA NA
Dut?e! 2016 China 65 65 Normal Interferon; mitomycin; IMT Trabeculectomy T NA NA
trabeculectomy
Guan et al®” 2008  China 46 46 Normal Mitomycin; iris photocoagulation; MST Cyclocryotherapy C1 Antibiotic, steroid 6-12M
trabeculectomy
Liu and Yang®?®! 2010  China 30 30 Normal Cyclocryotherapy; mitomycin; CIMT Cyclocryotherapy C1 Antibiotic, steroid TM-5Y
trabeculectomy
Bai et al® 2015  China 208 208 Normal Bevacizumab; glaucoma valve; BGV Cyclophotocoagulation c2 NA NA
vitrectomy
Sun et al®” 2014 China 58 66 Normal Glaucoma valve; retinal GP1R  Retinal photocoagulation; P1RT NA 6M
photocoagulation; ranibizumab ranibizumab;
trabeculectomy
Li and Meng®"! 2016 China 58 58 Normal Cyclophotocoagulation c2 Cyclocryotherapy c1 NA 6M
Huang et al®? 2013 China 82 82 Normal Cyclocryotherapy; trabeculectomy c1T Trabeculectomy T Antibiotic, steroid NA
Zhang and Yuan®® 2015 China 56 56 Normal Cyclophotocoagulation c2 Cyclocryotherapy c1 Antibiotic, steroid 6M
Guot¥ 2015  China 108 108 Normal Glaucoma valve G Trabeculectomy T Antibiotic, steroid NA
Chen et al® 2016 China 130 130 Normal Glaucoma valve; mitomycin GM Glaucoma valve G Antibiotic, steroid M
Kong and Zhang®® 2017  China 96 96 Advanced Mitomycin; retinal cryotherapy; MP2RT  Mitomycin; retinal cryotherapy; MP2T  Antibiotic, steroid 6M
stage ranibizumab; trabeculectomy trabeculectomy
Zou et al®” 2011 China 33 33 Normal Mitomycin; retinal photocoagulation; ~ MP1T  Mitomycin; trabeculectomy MT NA 6M
trabeculectomy
Shifsel 2016 China 67 67 Normal Glaucoma valve; mitomycin GM Trabeculectomy T NA NA

NA=not available.

*D=days, M=months, W=weeks, Y=years.

included studies. Three studies indicated uncontrolled NVG
patients, and 1 study indicated advanced stage NVG
patients.'>1%171 In our study, the types of surgical treatments
included cyclocryotherapy (C1), cyclophotocoagulation (C2),
glaucoma valve implantation (G), retinal photocoagulation (P1),
retinal cryotherapy (P2), iris photocoagulation (S), trabeculec-
tomy (T), and vitrectomy (V). The types of agents used included
bevacizumab (B), S-fluorouracil (F), interferon (I), mitomycin
(M), and ranibizumab (R). Antibiotics and steroids, such as
tobramycin and dexamethasone, were generally used after
surgery. The follow-up period was 1 month to 5 years; however,
several studies did not specify the length of follow-up (Table 1).
All included studies had a prospective RCT design, and most
randomizations were not rigorous. However, the assessed
outcomes were relatively objective; thus, the overall quality of
the included studies was not ideal but was acceptable
(Supplementary Fig. 1, http:/links.lww.com/MD/C170).

For the network meta-analysis of success rate outcomes, we
analyzed 16 therapeutic regimens. Nine strategies were directly
compared with trabeculectomy (T), and 7 strategies were directly
compared with cyclocryotherapy (C1). In this analysis, the nodes
were weighted according to the number of studies evaluated for

each treatment, and the edges were weighted according to the
precision of the direct estimate for each pairwise comparison.
Therefore, trabeculectomy (T) was the most frequently investi-
gated intervention, and the result of comparison between
bevacizumab plus glaucoma valve and vitrectomy (BGV) versus
cyclophotocoagulation (C2) was mostly precise in this network
analysis (Fig. 1). An inconsistency plot was produced to assume
the loop-specific heterogeneity estimate, and the exp(IF) of the
glaucoma valve plus mitomycin (GM)—trabeculectomy plus
mitomycin (MT)—trabeculectomy (T) loop was significant larger
than zero (IF=3.76; 95% CI, 0.88-6.65) (Supplementary Fig. 2,
http://links.lww.com/MD/C170). In addition, a global inconsis-
tency analysis showed significant inconsistency among the studies
(P=.0064). These inconsistencies may have resulted from
differences in the criteria defining therapeutic success. We
therefore used an inconsistency model to research pairwise
comparisons. The results of the network meta-analysis are
presented as a league table of all possible pairwise comparisons
estimated in the network meta-analysis (Table 2). Furthermore,
we ranked the comparative effects of all regimens; mitomycin and
interferon plus trabeculectomy (IMT) (94.9%) were the most
likely to improve success rate, followed by glaucoma valve (G)
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Figure 1. Network of comparisons for treatment success rate in the analysis.

(86.9%) and iris photocoagulation plus trabeculectomy (ST)
(81.9%) (Fig. 2). Other SUCRA of the regimens are shown in
Table 2. Additionally, the comparison-adjusted funnel plot used
to assess publication bias and determine the presence of small-
study effects did not suggest the presence of any publication bias
(Fig. 3).

In addition, 10 regimens were not included in the network
meta-analysis, reflecting a disconnection, and a traditional meta-
analysis showed that bevacizumab plus glaucoma valve and
retinal photocoagulation (BGP1) are superior to glaucoma valve
plus retinal photocoagulation (GP1) (OR, 19.00; 95% CI, 2.12—
170.39; P=.009); ranibizumab plus glaucoma valve and retinal
photocoagulation (GP1R) are superior to ranibizumab plus
retinal photocoagulation and trabeculectomy (P1RT) (OR, 4.13;
95% CI, 1.27-13.37; P=.018); and mitomycin and ranibizumab
plus retinal cryotherapy and trabeculectomy (MP2RT) are
superior to mitomycin plus retinal cryotherapy and trabeculec-
tomy (MP2T) (OR, 4.91; 95% CI, 1.29-18.80; P=.02) (Fig. 4).
However, the results of the above traditional meta-analysis had a
large standard error with low robustness.

For the multilevel mixed-effect logistic regression analysis, the
results showed that glaucoma valve (OR, 9.90; 95% CI, 3.66—
26.79; P<.001), bevacizumab (OR, 7.93; 95% CI, 2.31-27.30;
P=.001), interferon (OR, 4.01; 95% CI, 1.64-9.80; P=.002),
cyclophotocoagulation (OR, 3.64; 95% CI, 1.39-9.87; P=.011),
trabeculectomy (OR, 3.41; 95% CI, 1.43-8.16; P=.006), iris
photocoagulation (OR, 3.12; 95% CI, 1.26-7.67; P=.013),
ranibizumab (OR, 2.61; 95% CI, 1.46-4.67; P=.001), and
mitomycin (OR, 1.75; 95% CI, 1.09-2.81; P=.02) yielded a
higher treatment success rate for NVG patients. Retinal

photocoagulation (OR, 0.30; 95% CI, 0.15-0.61; P=.001)
and vitrectomy (OR, 0.08; 95% CI, 0.02-0.37; P=.001) reduced
the patient treatment success rate (Fig. 5).

4. Discussion

In the present study, we comprehensively analyzed several
therapeutic strategies for NVG patients. We considered all
regimens applied in the treatment process except antibiotics,
steroids, and IOP-lowering agents. A network meta-analysis and
a multilevel mixed-effect logistic regression were used to analyze
the regimens and the ingredients of the regimens, respectively.
Using the network analysis, interferon and mitomycin plus
trabeculectomy (94.9%), glaucoma valve implantation (86.9%),
and iris photocoagulation plus trabeculectomy (81.9%) were
found to be the most likely to improve treatment success rate in
NVG patients based on an inconsistency model. Ten regimens
were not included in the network analysis, and the results from a
traditional meta-analysis exhibited a large standard error and a
lack of robustness. Multilevel logistic regression analysis showed
that glaucoma valve, bevacizumab, interferon, cyclophotocoa-
gulation, trabeculectomy, iris photocoagulation, ranibizumab,
and mitomycin had advantages in improving patient treatment
success rate. However, the application of retinal photocoagula-
tion and vitrectomy reduced patient treatment success rate.
This study is the first to comprehensively analyze different
NVG therapeutic strategies using network analysis. Compared
with traditional meta-analysis, our analysis had more complete
and abundant results. During the analysis, we found both global
and local inconsistency; therefore, our main results were based on



Dong et al. Medicine (2018) 97:14 www.md-journal.com

-
g an inconsistency model. Local inconsistency analysis revealed
- that the main source was the glaucoma valve implantation plus
_ 2 . . . .
g mitomycin—trabeculectomy plus mitomycin—trabeculectomy
= loop. In addition, the difference between direct and indirect
= comparisons indicated glaucoma valve implantation plus
[~ . . . .
@ g s mitomycin versus trabeculectomy plus mitomycin (Coef, 4.33;
- F o Y y b} b}
] c&s8 95% CI, 2.00-6.65; P<.001) and trabeculectomy plus mitomy-
3“:’ $ 79 > ’
® Ego cin versus trabeculectomy (Coef, 3.28; 95% CI, 0.80-5.77;
32 y ) 5 ) 5
2 L P=.01). The inconsistency might be caused by the small sample
L —_ ~ = . . .
s g5 g size and the large standard error. Furthermore, slight differences
2 T2 . . . . .
= 5§S 59 between outcome criteria and nonblindness study design might
= €939 . .
7} e have biased the results. We also used a consistency model and a
< =38 g4 . . . .
o TS Bayesian hierarchical model to analyze the results, which
L= . . . . .
~ses indicated that interferon and mitomycin plus trabeculectom
? gie8 ’
5 Scssg glaucoma valve implantation plus mitomycin, and iris photoco-
P R N . . .
o 1111 agulation plus trabeculectomy were the most likely to improve
Q gliss g p
3y 5 . .
8 239 treatment success rate in NVG patients. The above results
© [
3 c5s8<= showed that the effects of interferon and mitomycin plus
4 SoSgra trabeculectomy and iris photocoagulation plus trabeculectomy
® cTTITY are robust, and glaucoma valve implantation plus mitomycin and
= Ergs52%= ’ &
a S¥s+38 glaucoma valve implantation remain controversial. Thus, further
= g8z28c| studies are still needed, particularly well-designed RCTs.
2 Zioovgl| 8 M detailed descriptions of NVG d standardized
g Sreagda|l oreover, detailed descriptions o stage and standardize
£ E717181139|5 surgical process are necessary to further reduce differences
2 SFog8g8s|? d
N oo g~ > 1
< 52-°2<55| 2 among studies.
}f_; Sgsg8cg| B The combination of interferon and mitomycin plus trabecu-
£ 2 EE g S g g ‘§ lectomy in the treatment of NVG patients yielded a higher success
5 gl llgIiol rate. Three studies have described the clinical application of that
[} T - I s 0R G| @ : :
o RSN % strategy compared with trabeculectomy.*1%2¢! The operation
L4 B = = — = & = . .
© 8855858 & rocess was conventional trabeculectomy with the removal of
> gTSs~2—-T<|©° . . .. .
§ fg88%58g8| 8 trabecular tissue and the surrounding iris. Sterile cotton
28 Jo g " . .
o sl L714] g containing 0.4 mg/mL mitomycin was used to cover the scleral
o e -mdwre=|® & 5 y
2 STTTSTS s flap bed and surface, which were then washed with saline.
] sfsssagsal2 Interferon was injected into the conjunctiva near the filtering bleb
5 §-8%8g83g|3 . ) ) .
= Eligseciecy|e from immediately during the operation to 14 days after the
= g8 Y2323 -8 = . . . . .
g £el1IT=T0el 4 operation. In these 3 included studies, the regimen achieved an
5 o © © © ~ k) .
= SSBEEEIEE 2| Z approximately 96% treatment success rate, and the mean IOP
[ o .
£ §-Sgcs-58¢| 2 measured during follow-up ranged from 16.32 to 17.1 mm Hg.
T2 T s~ Qs 9 s | = . . . . .
5 FLlY ldsaCga 2 Therefore, this strategy is worth testing in the future with well-
v 282333358838 € . . .
2 85777335275 Ile designed RCTs. The results of glaucoma valve implantation and
o L 93 = - (5} . . . . .
> §282228552| & laucoma valve implantation plus mitomycin varied between the
S8 T33! o g
© | i ) I~ . . . .
= - @ inconsistency and consistency models. These 2 regimens were
¢ 9258 sgoacc| 8 . Y .y . & . .
8 sso25-28d8553| 2 carried out to reduce IOP with a glaucoma drainage device with
2 58599809858 8 or without mitomycin-containing cotton. In a direct comparison
£ SRR SO S R - Y & : paison,
¥ Es8zm2z532r3| 2 the procedure with the mitomycin-containing cotton was better
-9 - =933 " T3 | X .
2 oot ‘ S than the procedure without (OR, 6.66; 95% CI, 1.67-26.61;
2 oL . |2 :
@ . 2858g88g38223| o P=.007). Iris photocoagulation plus trabeculectomy also had an
c SV -s-n Vs wsssVNs| S p g
5 e-58g88g5Sg8yg |~ ideal treatment success rate. Laser photocoagulation was
P S B S SN I S B} .. . oo . .
B e = = erformed on the iris to inhibit neovascularization and to create
e E2528%%3288835| < P
S S28g g5 . . :
E T -1 Tee-sTS| g microvessel occlusion and coagulation before trabeculectomy.
—_ - = =~ F - - = — =] . . . .
% B ; gz'}r 8585828 5 Photocoagulation prevented hyphema during the perioperative
ES o o = . .. .
2 S YgugSsI g8 B period and created favorable conditions for the operation.
7] @mmé"."%wm’(\immvd
@ g 1133211711008 However, this result depended on a single RCT, reducing the
3 CTTS¥ZETs5E552| 8 robustness of this result
(3] I | | ‘\“ e? | | | | | | 1= .
f= = .. . . .
= SEsS8-88-8.588| 2 In the logistic regression analysis, several surgeries and drugs
T228=z88s8g88¢ g g >
Q 2323323333323 o .. .
< - = =
S| T TTTIT DT TS TS T8 had a significant impact on the treatment success rate. Glaucoma
w| T9E€igE3ggeigdyg| g . . .
: s{3idx ERRRREEE AR valve implantation and bevacizumab were the best surgery and
= RgRIR-835828588| = drug with the highest ORs, respectively. VEGF played a key role
- - | [ o . . . . .
I S in the process of angiogenesis in NVG and was expressed in
0| < 5= 28 8..- |5 o .
3| 5 _g88 857588825 retinal inner nuclear layer cells and spread to the vitreous and
2 A NG s NG s o N . . . .
WO s xd gdgids83 | 2 anterior chamber angle.®®! Bevacizumab is a humanized
(A 2E7eE79:787879718| 8 . o S
oS TSz 2alassnsl|e antibody that blocks neovascularization by inhibiting VEGF.
o8 88588 3888, . . . - -
Wl Cl2s8558-378555528|F Bevacizumab combined with surgical treatment improved the


http://www.md-journal.com

Dong et al. Medicine (2018) 97:14 Medicine
BGV C1 C1F C1MT
o % o o
© © © ©
< < < <
N N N N
P __—— 5 o - — N & B
T T T T T T T T T T T T T T T
0 5 10 15 5 10 15 0 5 10 15 0 5 10 15
C1T c2 G GM1
< o o <
© © © ©
< < < <
$ o o o o
L o T~ s N S 7N S o
- — T T T T T T T T T T T T T T T
B 0 5 10 15 5 10 15 0 5 10 15 0 5 10 15
©
O IMT IT MP1T MST
- 5 5 5
o3 s o o
~ < < <
N N N N
T T T T T T T T T T T T T T T
0 5 10 15 5 10 15 0 5 10 15 0 5 10 15
MT RT ST T
< % o ©
© © © ©
- ~ ~ ~
N -~ o N4~
o o —_— o o _/_\
T T T T T T T T T T T T T T T T
0 5 10 15 0 5 10 15 0 5 10 15 0 5 10 15
Rank

Graphs by Treatment

Figure 2. Cumulative ranking plots based on the estimated SUCRA probabilities for treatment success rate. The abbreviations for each therapeutic strategy are

described in Table 1.

treatment success rate in terms of short-term and long-term
effects and in preventing postoperative recurrence. In our
analysis, there were 2 types of glaucoma valve implantation.
The classic AGV is a one-way pressure sensitive valve that is
widely used in the clinic. Restriction of the AGV could prevent
excessive drainage of the aqueous humor and significantly reduce
postoperative complications. Another type of valve is the Ex-
PRESS glaucoma valve, which channels aqueous humor through
a fluid dynamic structure lumen to a half-thickness scleral flap to

create a subconjunctival drainage device.'*”! Due to their similar
principles, these valves and other unspecified valves were
classified as glaucoma valves in our analysis. In the network
analysis, only regimens involving glaucoma valve, glaucoma
valve plus mitomycin, and glaucoma valve plus bevacizumab and
vitrectomy were included, resulting in the neglect of other
glaucoma valve-related studies. In a traditional meta-analysis,
glaucoma valve was better than trabeculectomy when combined
with ranibizumab and retinal photocoagulation, according to a
single study.

In conclusion, a regimen including mitomycin, interferon, and
trabeculectomy was the most likely to improve the treatment

] success rate in NVG patients. The application of a glaucoma
o] ,/ \ valve and bevacizumab were most beneficial for improving
B \ . .
. A BN patient treatment success rate in terms of surgery and agent,
o .
N / AN respectively.
B ! t \
(9] / \
% P \
5 / o \ 4.1. Limitations
s / \
5 ’ * R .
2 J oo N Our study had several limitations. First, the results of the network
= \ . . . . .
3 J \ meta-analysis contained global and local inconsistencies that
3 / 13 3 AN might have affected accuracy. The inconsistencies might be
/ .
/ \\ caused by the small sample size, the large standard error, and
/ N differences in the criteria defining therapeutic success. Second, in
/ . N the results of the traditional meta-analysis, large standard errors
) B : T i rendered the results imprecise and poorly robust. Third, we did

Effect size centred at comparison—specific pooled effect (Vocr—t xv)

Figure 3. Comparison-adjusted funnel plot for assessing the results.

not perform the Grading of Recommendations Assessment and
Development and Evaluation analysis because the included
studies did not include design blindness.
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Author  Year Intervention Control OR (95% ClI)
Enyr S.Arciér 2015 GP1R GP1 —_—— 1.24 (0.34, 4.46)
Reda A.Mahdy 2013 BGP1 GP1 < 19.00 (2.12, 170.38)
Liu Shu 2010 BMPIT GMP1 * 2.50 (0.45, 14.04)
Xie Jiubing 2016 GMR MRT * 7.58 (0.91, 63.07)
Sun Mingwe 2014 GP1R P1RT —— 4.13(1.27,13.37)
Kong Dandan 2017 MP2RT MP2T —— 4.91 (1.28, 18.80)
NOTE: Weights are from random effects analysis

T

1
.00587 1 . 170
Favors Control treatment  Favors Intervention treatment

Figure 4. Traditional meta-analysis of treatment success rate among regimens that were not entered into the network meta-analysis. The abbreviations for each
therapeutic strategy are described in Table 1.

Ingredients of strategies  p Value OR (95% Cl)
Glaucoma value <0.001 —— 9.90 (3.66, 26.79)
Bevacizumé .001 —— 7.93 (2.31, 27.30)
Interferon .o —— 4.01 (1.64, 9.80)
Cyclophotocoagulation .on —— 3.64 (1.34,9.87)
Trabeculectomy .006 —— 3.41(1.43,8.16)
Iris photocoagulation .013 ——— 3.12 (1.26, 7.67)
Ranibizumab .00t —— 2.61(1.46, 4.67)
mitomycin .02 —— 1.75 (1.09, 2.81)
Cyclocryotherapy 286 < 1.52(0.71, 3.27)
5—fluorouracil 97 ——— 0.98 (0.29, 3.25)
Retina condensation .87 — 0.90 (0.26, 3.13)
con .3% ———— 0.66 (0.27, 1.6D
Retinal photocoagulation .001 —— 0.30 (0.15, 0.61)
Vitrectomy .001 h‘_ 0.08 (0.02, 0.37)
1 1
.016 1 62.5

Disadvantage Advantage

Figure 5. Forest plot of contributions of the different therapeutic strategies to treatment success rate based on the multilevel mixed-effects logistic regression.
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