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Refractive outcomes after intravitreal
injection of antivascular endothelial
growth factor versus laser
photocoagulation for retinopathy of
prematurity: a meta-analysis

Qihang Kong," Wai-kit Ming,?® Xue-Song Mi © '

ABSTRACT

Objective To determine the effects of the intraocular
injection of antivascular endothelial growth factor (anti-
VEGF) drugs on the refractive status of infants with
retinopathy of prematurity (ROP).

Design Systematic review and meta-analysis of the
refractive status of infants with ROP who receive anti-VEGF
drugs.

Data sources The PubMed, Web of Science and Embase
databases and the ClinicalTrials.gov website were
searched up to June 2020.

Eligibility criteria when selecting studies We included
randomised controlled trials (RCTs) and observational
studies that compared refractive errors between anti-VEGF
drug and laser therapies.

Data extraction and synthesis Data extraction and risk-
of-bias assessments were conducted by two independent
reviewers. We used a random-effect model to pool
outcomes. The outcome measures were the spherical
equivalents, axial length (AL), anterior chamber depth
(ACD) and lens thickness (LT).

Results Thirteen studies involving 1850 eyes were
assessed: 914 in the anti-VEGF drug group, and 936 in
the control (laser) group. Children who received anti-VEGF
drug treatment had less myopia than those who received
laser therapy (mean difference=1.80 D, 95% Cl 0.97 to
2.63,p <0.0001, [>=78%). The AL, ACD and LT did not
reach statistical significance difference between the two
groups. The current evidence indicates that the refractive
safety in children with ROP is better for anti-VEGF drug
treatment than for laser therapy.

Conclusions This meta-analysis indicates that anti-
VEGF drug therapy results in less myopia compared with
laser therapy. However, there are relatively few published
articles on refractive errors in ROP, and so high-quality and
powerful RCTs are needed in the future.

PROSPERO registration number CRD42020160673.

INTRODUCTION

Retinopathy of prematurity (ROP) is a
common blinding disease among children in
developed countries and is becoming increas-
ingly popular in developing countries.'
Characterised by retinal ischaemia, aberrant

Strengths and limitations of this study

» Our meta-analysis adhered to the methodology rec-
ommendations of the Cochrane Handbook. We con-
ducted a thorough literature search.

» The article describes a review protocol that is for-
mally registered on PROSPERO, and the study was
conducted and reported on using rigorous meth-
ods following the Preferred Reporting Items for
Systematic Reviews andMeta-Analyses statement.

» We included other parameters that may affect the
refractive errors in children with retinopathy of
prematurity in our meta-analysis, such as anterior
chamber depth, lens thickness and axial length.

» The refractive error measures were from different
follow-up time points across studies; this may con-
found the evaluation of refractive error differences
between antivascular endothelial growth factor and
laser.

» Most of the included studies had an observational
design, with only two randomised controlled trials
(RCTs) being included, The inclusion of more RCTs
would have allowed more-reliable conclusions to be
drawn.

angiogenesis, fibrovascular  proliferation
and progressive vitreoretinal traction, ROP
accounts for 14% and 20% of cases of child-
hood blindness in the USA and developing
countries, respectively.®

ROP is a unique retinal vascular prolifera-
tive disease occurring in premature and low
birthweight infants.” Retinal vascularisation
normally occurs at around 12 weeks of gesta-
tion and is completed by 36-40 weeks. This
prolonged development period means that the
retinal system is immature when infants leave
the uterus prematurely. The loss of the maternal
interaction environment and exposure to high
oxygen levels in premature infants can lead to
the cessation of retinal vascularisation, damage
to the capillary endothelium, hypoxia of the
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retinal blood vessels, and stimulation of fibrovascular tissue
proliferation, and might even finally lead to traction retinal
detachment.*

Laser photocoagulation has previously been the main-
stay treatment for ROP. While this intervention is effective
and safe, a few defects can remain, such as high myopia,
visual field loss and retinal destruction. An intensive study
of ROP found that the levels of vascular endothelial growth
factor (VEGF) were markedly elevated in the vitreous of
eyes at stage-4 ROP” In a normally developing retina, VEGF
promotes the development of blood vessels from the optic
nerve to the periphery, whereas the overexpression of VEGF
in preterm infants leads to abnormal vascular proliferation.’
This situation has prompted researchers to use anti-VEGF
drugs to treat ROP. Many studies have shown that the intravit-
real injection of anti-VEGF drugs may be an effective clinical
intervention for ROP,” However, the effects of this interven-
tion are relatively short term, while its long-term complica-
tions remain unclear, such as postoperative refractive errors.
Kang et al'’ showed that anti-VEGF drugs do not cause refrac-
tive errors after ROP treatment, while Kabatas ¢ al'' found
that effects of the intravitreal injection of anti-VEGF drugs
did not differ significantly from those of laser photocoagula-
tion, with both potentially causing refractive errors.

The increasing clinical application of anti-VEGF drugs
makes it important to know whether these drugs can also
cause refractive errors in children with ROP. Hence, the
purpose of the present meta-analysis was to determine the
effects of anti-VEGF drugs on the refractive status of ROP
compared with laser treatment, and to verify their clinical
safety. The outcome measures considered in this study were
the spherical equivalents (SE), axial length (AL), anterior
chamber depth (ACD) and lens thickness (LT).

METHODS
Our study is reported on here in accordance with the
PRISMA guidelines for meta-analyses.12

Data sources and search strategy

From their inceptions to January 2020, we searched the
PubMed, Web of Science, Embase databases and the Clini-
calTrials.gov website using keywords and medical subject
headings. Only studies reported on in English were consid-
ered for inclusion. We also searched the reference lists of the
selected articles to identify any other relevant articles. The
search terms included “retinopathy of prematurity,” “prema-
turity retinopathy,” “retrolental fibroplasia,” “fibroplasia,
retrolental,” “ROP,” “anti-VEGE,” “bevacizumab,” “Avastin,”
“Lucentis,” “ranibizumab,” “aflibercept,” “anti-vascular endo-
thelial growth factor,” “Mvasi,” and “refractive errors,” “disor-
ders, refractive,” and “ametropias.” The search strategy is
detailed in the S1 strategy (online supplemental material).

”

Study selection and eligibility criteria

Each study was independently screened by two of the authors
(QK and X-SM), with discrepancies between them resolved
through discussion with the third author (W-kM). The

following inclusion criteria were applied : (1) children who
had been clearly diagnosed with ROP, (2) subjects in the
intervention group had received an intraocular injection of
an anti-VEGF drug that can be used in children with ROP, (3)
subjects in the control group had received treatment of the
eye using a retinal argon or diode laser, (4) the outcome of
interest was the refractive status of the treated children with
ROP, including SE and ocular biometric structural features
such as AL, ACD and LT, and (5) the study design was a
randomised controlled trial (RCT) or an observational study.
We excluded children with stage-4 ROP, stage-5 ROP or other
eye diseases such as congenital cataract or glaucoma prior to
treatment.

Data extraction and quality assessment

The following information was extracted for the included
studies: name of the first author, publication year, sample size,
number of eyes, gestational age, birth weight, follow-up time,
type of anti-VEGF drug, dose of anti-VEGF drug, and results
data (SE, AL, ACD and LT). When two anti-VEGF drugs had
been applied in a study, we extracted the data separately and
compared the data with the control group.

We entered the extracted data into an Excel file. Two of the
authors (QK and X-SM) assessed the quality of studies using
the Newcastle-Ottawa Scales (NOS).!* The NOS consists of
four items for subject selection (maximum four points),
one item for comparability between groups (maximum
two points), and three items for outcome measurement
(maximum three points). The maximum score is there-
fore nine points, with studies considered to be of moderate
quality having scores of 4-6, and those of high quality having
scores of 7-9."*

Statistical analysis

The weighted mean differences with 95% CIs were calcu-
lated for continuous variables. Heterogeneity between the
included studies was assessed using the I? statistic. I? values
of 256%-50%, 50%—75% and 75%—-100% were considered to
indicate low, moderate and high heterogeneity, respectively.'”
Due to the possibility of heterogeneity being present between
studies, we used a more conservative version of the random-
effect model.

A visual funnel plot was used to evaluate publication bias,
with an asymmetric plot indicating that publication bias was
present. Egger’s test was further used to provide accurate
assessments of publication bias, with if p<0.05, considered to
indicate some degree of publication bias.

All statistical analyses were performed using RevMan
software (V.5.3, Nordic Cochrane Centre) and Stata soft-
ware (V.12.0, Stata Corporation).

RESULTS

Literature search

The initial literature search identified 121 records. After
screening the titles and abstracts, 31 potentially eligible
studies were assessed for inclusion. After reading the
full texts, 13 studies were finally included in the present
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Figure 1 Selection of studies for the meta-analysis.

meta-analysis. The study selection process is illustrated in
figure 1.

The 13 selected studies comprised 2 RCTs,'® 7 and 11
observational studies.'' '™ According to the scoring
criteria of the NOS, 11 studies were evaluated as being of
high quality, while 2 were evaluated as being of moderate
quality. The NOS score of the included studies ranged
from 6 to 8, with a median of 8. All of the articles had
been published between 2013 and 2019. The sample
sizes in the studies ranged from 12 to 397, with a total of
1850 eyes: 914 in the anti-VEGF drug group and 936 in
the control group. The included anti-VEGF drugs were
bevacizumab and ranibizumab, with one of these drugs
administered in 12 studies and 2 drugs administered in
1 study. The dose of anti-VEGF drugs also varied among
the included studies, from a minimum of 0.2 mg to a

maximum of was 1.25 mg, with most of the studies using
0.625 mg.

After injecting anti-VEGF drugs, children with ROP
were followed regularly for more than 6 months, ranging
from 9 months to 5 years. SE values were reported for all
of the 13 included studies, while ALs, ACDs and LTs were
reported for 4, 3 and 2 studies, respectively. We presented
the main information within the included studies in our
meta-analysis (table 1).

Main outcomes

Spherical equivalent

The SE values were reported for 914 eyes in the anti-
VEGF drug group and 936 eyes in the control group
(figure 2). The SE values were higher in the anti-VEGF
drug group than in the control group (MD=1.80 D, 95%
CI0.97 to 2.63), with a high heterogeneity (I°=78%). The
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Laser

Anti-VEGF
Study or Subgroup Mean SD Total Mean SD Total Weight

Mean Difference
IV. Random, 95% Cl

Mean Difference
IV, Random, 95% Cl

chen2019 -0.16 2 25 -3.49 4.39 22  59%
Geloneck2014 zone1 -1.51 342 52 -8.44 7.57 35 4.6%
Geloneck2014 zone2  -0.58 2.53 58 -5.83 5.87 66  6.8%
Gunay2016 IVB -0.57 324 107 -0.81 535 113 7.6%
Gunay2016 IVR 0.78 1.93 44 -081 535 113 7.6%
Harder2013 -1.04 4.24 23 -441 55 26 4.5%
Hwang2015 24 35 22 53 54 32 52%
Issac2015 -3.57 6.19 23 -6.39 4.41 22 3.9%
kabatas2017 IVB -1.49 3.04 24 127 28 72 71%
kabatas2017 IVR -1.79 287 12 127 28 72 6.4%
kang2019 zone1 -1.22 2.63 4 -269 3.27 2 2.0%
kang2019 zone2 -0.32 551 18 -1 3.52 28 4.3%
keeffe2016 -09 2.66 15 -2.73 3.83 15 52%
kuo2015 -1.563 22 15 -1.71 1.27 14 73%
Lee2018 -0.1 3.3 33 -25 42 24  58%
Roohipoor2018 -1.26 319 397 -2.84 277 190 8.6%
vujanovic2017 -0.5 2.908 42 -0.2 519 90 71%
Total (95% Cl) 914 936 100.0%

Heterogeneity: Tau? = 2.02; Chi? = 72.45, df = 16 (P < 0.00001); I> = 78%
Test for overall effect: Z = 4.24 (P < 0.0001)

3.33[1.34,5.32)
6.93 [4.26, 9.60]
5.25[3.69, 6.81]
0.24 [-0.92, 1.40]
1.59 [0.45, 2.73]
3.37[0.64, 6.10]
2.90 [0.53, 5.27]
2.821[-0.31, 5.95]
022 [-1.60, 1.16]
052 [-2.27, 1.23]
1.47 [-3.74, 6.68]
0.68 [-2.18, 3.54]
1.83[-0.53, 4.19] B
0.18 [-1.12, 1.48]
2.40[0.38, 4.42)
1.58 [1.08, 2.08]
-0.30 [-1.69, 1.09]

1.80 [0.97, 2.63]

LAY

-10 -5

o

5 10

Laser Anti-VEGF

Figure 2 Forest plot of spherical equivalent. VEGF, vascular endothelial growth factor.

findings of the subgroup analysis of the SE according to
type of article are summarised in figure 3. At the same
time, according to different types of anti-VEGF drugs(on-
line supplemental material S2 forest plot) and different
follow-up time (online supplemental material S3 forest
plot), we conducted a subgroup analysis.

Axial length

Three articles reported the AL, with 251 eyes in the
anti-VEGF drug group and 362 eyes in the control group
(figure 4). There was no significant difference in the AL
between the groups (MD=-0.04 mm, 95% CI -0.30 to
0.21), and the heterogeneity was low (I’=30%).

23 25 26

LASER ANTI-VEGF

Study or Subgroup Mean SD Total Mean SD Total Weight IV, Random, 95% CI

1.1.1 Randomized controlled study

Geloneck2014 zone1 -1.51 342 52 -8.44 757 35 4.6%
Geloneck2014 zone2  -0.58 2.53 58 -5.83 5.87 66  6.8%
keeffe2016 -09 2.66 15 -2.73 3.83 15 52%
Subtotal (95% Cl) 125 116  16.6%
Heterogeneity: Tau? = 4.15; Chi? = 8.83, df =2 (P = 0.01); P =77%

Test for overall effect: Z = 3.46 (P = 0.0005)

1.1.2 observational study

chen2019 -0.16 2 25 -3.49 4.39 22 59%
Gunay2016 IVB -0.57 324 107 -0.81 535 113 7.6%
Gunay2016 IVR 078 1.93 44 -081 535 113 7.6%
Harder2013 -1.04 4.24 23 441 55 26 4.5%
Hwang2015 24 35 22 53 54 32 52%
Issac2015 -3.57 6.19 23 -6.39 4.41 22 3.9%
kabatas2017 IVB -1.49 3.04 24 127 28 72 71%
kabatas2017 IVR -1.79 287 12 127 238 72 64%
kang2019 zone1 -1.22 263 4 -269 3.27 2 2.0%
kang2019 zone2 -0.32 5.51 18 -1 3.52 28 43%
kuo2015 -1.53 22 15 -1.71 1.27 14 73%
Lee2018 -0.1 33 33 25 42 24  58%
Roohipoor2018 -1.26 3.19 397 -2.84 277 190 8.6%
vujanovic2017 -0.5 2.908 42  -0.2 519 90 71%
Subtotal (95% Cl) 789 820 83.4%

Heterogeneity: Tau? = 0.74; Chi? = 31.22, df = 13 (P = 0.003); I> = 58%
Test for overall effect: Z = 3.38 (P = 0.0007)

Total (95% Cl)

914

936 100.0%
Heterogeneity: Tau? = 2.02; Chi = 72.45, df = 16 (P < 0.00001); I> = 78%

Test for overall effect: Z = 4.24 (P < 0.0001)
Test for subaroup differences: Chi? = 6.46. df = 1 (P = 0.01). I> = 84.5%

Anterior chamber depth

Three articles® * 2 reported the ACD in children with
ROP who were or were not taking anti-VEGF drugs. We
found no difference in the ACD between the anti-VEGF
drug and control groups (MD=0.19 mm; 95% CI -0.14
to 0.52, 1°=85%; figure 5). There was high heteroge-
neity (I’=85%), but excluding Vujanovi¢’s study in the
sensitivity analysis resulted in moderate heterogeneity
(MD=0.39 mm; 95% CI —0.06 to 0.84, 1°=64%).

Lens thickness
Two articles® % reported the LT, which did not differ
significantly between the anti-VEGF drug and laser groups

Mean Difference
IV. Random. 95% CI

Mean Difference

6.93 [4.26, 9.60]
5.25[3.69, 6.81]
1.83[-0.53, 4.19] B
4.65 [2.02, 7.29]

—l—

3.33[1.34,5.32)
0.24 -0.92, 1.40] -
1.59 [0.45, 2.73]
3.37[0.64, 6.10]
2.90 [0.53, 5.27]
2.82[-0.31, 5.95] T
-0.22 [-1.60, 1.16]
-0.52 [2.27, 1.23]
1.47 [-3.74, 6.68]
0.68 [-2.18, 3.54]
0.18 [-1.12, 1.48]
2.40[0.38, 4.42]

1.58 [1.08, 2.08] -
-0.30 [-1.69, 1.09] —

1.13 [0.48, 1.79] <

1.80 [0.97, 2.63] <&

4 2 0 2 4
ANTI-VEGF LASER

Figure 3 Forest plot of the effect antivascular endothelial growth factor (VEGF) therapy on spherical equivalent, according to

the types of article included.
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Anti-VEGF laser

dy or rou Mean D Total Mean D Total Weight
chen2019 2266 1.1 25 2291 1.36 22 10.8%
Gunay2016 IVB 19.55 1.96 107 19.94 1.07 113 24.0%
Gunay2016 IVR 19.88 1.23 44 1994 1.07 113 24.5%
Lee2018 22 141 33 217 0.7 24 20.8%
vujanovic2017 19.93 1.24 42 19.77 1.47 90 19.9%
Total (95% ClI) 251 362 100.0%

Heterogeneity: Tau? = 0.03; Chi2 = 5.69, df = 4 (P = 0.22); I? = 30%
Test for overall effect: Z = 0.32 (P = 0.75)

Mean Difference Mean Difference

IV, Random, 95% CI IV, Random, 95% CI
-0.25 [-0.96, 0.46] .
-0.39[-0.81, 0.03] —
-0.06 [-0.47, 0.35] ——
0.30 [-0.17, 0.77] —1—
0.16 [-0.32, 0.64] —
-0.04 [-0.30, 0.21] *
-1 -0.5 0 05 1
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Figure 4 Forest plot of axial length (AL). VEGF, vascular endothelial growth factor.

(MD=0.06 mm; 95% CI -0.56 to 0.67, p=0.85), and 2 was
97% (online supplemental material: S4 forest plot).

Publication bias

Visual examinations of funnel plots constructed using
Stata software and also statistical calculations using in
Egger’s test did not reveal any publication bias (p=0.401).
(online supplemental material S5 funnel plot)

DISCUSSION

The present meta-analysis identified that 13 previous
studies have investigated the association between treat-
ments and refractive errors among children with ROP,
and analysed SE, AL, ACD and LT. A significant differ-
ence in SE was found between the two study groups.
This means that anti-VEGF drug treatment reduces the
degree of myopia in children with ROP compared with
laser treatment, as consistently found in both the compre-
hensive and subgroup analyses. However, no significant
differences were found in the other variables analysed in
this study.

Meta-analyses of similar subjects have also been
reported.”® The meta-analysis of Tan et al included 7 arti-
cles covering 519 eyes, but this was limited to the anti-
VEGF drug bevacizumab. Although the main finding
of our meta-analysis was consistent with previous meta-
analyses, there are some differences between them.
First, our study analysed the largest amount of data (13
articles covering 1850 eyes) and included some recently
published literature, which increased the statistical
power of the analyses. Second, in addition to the anti-
VEGF drug bevacizumab, another anti-VEGF drug that
is commonly used in clinical practice was also included
(ranibizumab), which makes the present conclusions
closer to clinical reality. Third, we added other ocular

ANTI-VEGF LASER
Study or Subgroup Mean SD Total Mean

chen2019 3.48 0.29 25 3.26 0.29 22 39.4%
Lee2018 35 15 33 28 04 24 20.0%
vujanovic2017 2.81 0.37 42 29 04 90 40.6%
Total (95% CI) 100 136 100.0%

Heterogeneity: Tau? = 0.06; Chi? = 13.50, df =2 (P = 0.001); 1> = 85%
Test for overall effect: Z = 1.15 (P = 0.25)

SD Total Weight

parameters to investigate how anti-VEGF drug and laser
therapies affect refractive errors: ACD, LT and AL. A
previous study showed that these ocular refractive param-
eters may be related to myopic adults with ROP,* but no
evidence was provided for laser treatment and anti-VEGF
drug treatment exerting different effects on the refractive
status in children with ROP. We, therefore, analysed these
ocular parameters in laser and anti-VEGF drug groups,
with the obtained results providing further evidence that
anti-VEGF drug treatment is safe for children with ROP.

This meta-analysis of 13 articles synthesised the litera-
ture to evaluate the refractive safety of anti-VEGF drugs
for children with ROP and has shown that anti-VEGF
drug treatment provides better refractive results than
does laser treatment. As seen in previous studies, the
degree of myopia was reduced more by anti-VEGF drug
therapy than by laser treatment in the current study. Most
previous studies have quantified refractive errors using
SE values, since this parameter is considered the primary
measure of such errors, and so we also used this param-
eter to explore group differences .

Kuo et al”® and TIssec et al’® reported that refractive
errors did not differ significantly between anti-VEGF drug
and laser groups. However, our meta-analysis found that
anti-VEGF drug therapy reduces refractive errors more
than does laser treatment. Two factors may explain this
difference: (1) both of the previous studies included
small samples, and (2) a higher proportion of the chil-
dren included in the present study had severe ROP. The
present findings indicate that anti-VEGF drug therapy
may be an alternative to laser therapy for reducing refrac-
tive errors in children with ROP. Our subgroup analysis
found that anti-VEGF drug therapy exerted better effects
on refractive errors than did laser therapy, based on find-
ings in both RCTs and observational studies.

Mean Difference
IV, Random, 95% CI
_._

-

Mean Difference
IV, Random, 95% CI
0.22 [0.05, 0.39]
0.70 [0.16, 1.24]
-0.09 [-0.23, 0.05] —=r

. -

-1 -0.5 0 0.5 1
ANTI-VEGF LASER

0.19 [-0.14, 0.52]

Figure 5 Forest plot of anterior chamber depth (ACD). VEGF, vascular endothelial growth factor.
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Laser therapy has been considered the first choice of
treatment for ROP and has well-established safety and
efficacy. However, this approach results in the retina
being permanently cauterised, leading to inadequate
vascularisation and the risk of visual field loss, high
myopia and cataracts. Regarding refraction, it has also
been reported that laser treatment may be a risk factor
for refractive errors in children with ROP.* Therefore,
the impact of future damage to the refractive status that
may result from laser treatment needs to be considered
when treating children with ROP, indicating the need to
find a treatment method with increased effectiveness and
safety. A previous in-depth study of the ROP mechanism
found that the intraocular injection of an anti-VEGF drug
may be a good alternative to laser treatment.*”” The intra-
ocular injection of anti-VEGF drugs has the advantages
of less trauma and pain and involving an easy procedure,
which has resulted in it being increasingly used by a large
number of clinicians. This situation makes it essential to
clarify the safety regarding refractive errors as soon as
possible, and the present meta-analysis has provided good
evidence for the refractive safety of anti-VEGF drugs.

Changes in the biometric structure of the eye—such
as in ACD, LT, AL, corneal curvature and corneal diam-
eter—may be related to increased refractive errors.” ™
We, therefore, regard it as essential to consider the above
indicators of ocular biometric structure when verifying
the refractive status of children with ROP. Although there
have been previous meta-analyses of refractive outcomes
after treatment of ROP with anti-VEGF drug therapy,
none of these meta-analyses explored the relationship
between refractive outcomes and the biometric structure
of the eye when comparing anti-VEGF drug and laser
therapies. Our study found no significant intergroup
differences in these parameters. There is also consider-
able debate about whether anti-VEGF drug treatment
of ROP will induce changes in ocular parameters. Lee
et al found that AL did not differ among different treat-
ment groups. Gunay et al’* reported that in children who
receive anti-VEGF drug therapy, the AL might be related
to the development of myopia and is not related to the
ACD or LT. The Bevacizumab Eliminates the Angiogenic
Threat for ROP (BEAT-ROP) believes that anti-VEGF
drug treatment may facilitate the continuation of the
local growth factor expression and signalling pathways,
allowing the anterior segment to develop normally.'® The
small number of articles that have reported on the ocular
biometric structure makes it difficult to draw definitive
conclusions, and so more high-quality RCTs are needed
to verify the impact of anti-VEGF drugs on the ocular
biometric structure.

We consider that future research should focus on two
main aspects. First, there is no unified standard for the
optimal dose of anti-VEGF drugs to use in the treat-
ment of ROP. Most clinical applications used doses are
half of the adults, but if other doses of anti-VEGF treat-
ment of ROP affect the result, we do not know, so in the
future, a clear plan for the dose of anti-VEGF needs to

be proposed. Second, there is no clear standard for the
follow-up time of children with ROP. The conclusions
that may be drawn lack credibility if the follow-up time is
too short, and so the most-appropriate follow-up time of
children after treatment with anti-VEGF drugs also needs
to be determined.

The first strength of our meta-analysis is that it adhered
to the methodology recommendations of the Cochrane
Handbook, and included conducting a thorough liter-
ature search. Second, this meta-analysis has a formally
registered review protocol on PROSPERO, and our inves-
tigations were conducted and reported with rigorous
methods following the PRISMA statement. Third, our
meta-analysis included other parameters that may affect
the refractive errors in children with ROP, such as ACD,
LT and AL. The results further strengthen the evidence
for the safety of anti-VEGF drugs in children with ROP.
However, our study also had certain limitations. First, the
refractive error measures were from different follow-up
time points across studies; this may confound the evalu-
ation of refractive error differences between anti-VEGF
and laser. Second, most of the included studies had an
observational design, with only two RCT5s being included,
The inclusion of more RCTs would have allowed more
reliable conclusions to be drawn.

CONCLUSIONS

In conclusion, the present meta-analysis has shown that
anti-VEGF drug therapy reduces the degree of myopia
more effectively than does laser treatment. The current
evidence indicates that anti-VEGF drug treatment has
better refractive safety than laser therapy for children
with ROP. Since intraocular injections of angiogenesis
factor inhibitors are increasingly being applied, more
high-quality RCTs are required.
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