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ABSTRACT

Objective Retinopathy of prematurity (ROP) is a leading
cause of preventable childhood blindness in preterm
infants with low birth weight. The efficacy and safety

of prophylactic agents, including vitamin A, propranolol
and lipids, in reducing ROP incidence remain unclear.
This systematic review and meta-analysis evaluated the
effectiveness and safety of these agents in preventing ROP.
Methods and Analysis A systematic search was
conducted in Embase, MEDLINE and CENTRAL databases.
Eight randomised controlled trials involving 1101 preterm
infants were included. We assessed the incidence of ROP
at any stage, severe ROP, adverse events and mortality.
Subgroup analyses were performed for each prophylactic
agent. Data were pooled using the inverse variance
weighting method and reported as risk ratios (RRs) with
95% Cl.

Results No significant reduction in ROP incidence at
any stage was found in the intervention groups compared
with placebo (RR=0.83; 95% Cl= (0.69 to 1.00); p=0.05;
12=0%). Lipids significantly reduced severe ROP incidence
(RR=0.48; 95% Cl= (0.28 to 0.80); p=0.005), while
vitamin A (RR=1.14; 95% Cl= (0.51 to 2.54); p=0.75) and
propranolol (RR=0.69; 95% Cl= (0.29 to 1.65); p=0.41)
did not. There were no significant differences in adverse
events (RR=0.83; 95% Cl= (0.59 to 1.17); p=0.28) or
mortality (RR=0.93; 95% Cl= (0.67 to 1.30); p=0.68)
across all groups.

Conclusion Lipids show promise in reducing severe ROP
in preterm infants, while vitamin A and propranolol were
not effective. Further research is needed to confirm these
findings and explore the potential role of lipids in clinical
practice.

INTRODUCTION

Retinopathy of prematurity (ROP), a vasop-
roliferative condition, is considered one of
the leading aetiologies of preventable child-
hood blindness globally,' affecting the retina
of preterm newborns with low birth weight.”
Retinal vessel immaturity makes the retinas

WHAT IS ALREADY KNOWN ON THIS TOPIC

= Retinopathy of prematurity (ROP) is a leading cause
of preventable childhood blindness, particularly in
preterm infants with low birth weight. Previous stud-
ies have investigated various prophylactic agents,
such as vitamin A, propranolol and lipids, to reduce
the incidence and severity of ROP, but their efficacy
and safety remain inconclusive.

WHAT THIS STUDY ADDS

= This systematic review and meta-analysis demon-
strated that while vitamin A, propranolol and lipids
did not significantly reduce the incidence of ROP at
any stage, lipids were effective in significantly re-
ducing the rates of severe ROP.

HOW THIS STUDY MIGHT AFFECT RESEARCH,
PRACTICE OR POLICY

= The findings support the use of lipids as a potential
prophylactic agent against severe ROP in preterm
infants, suggesting a need for further research.

of such infants more prone to developing
pathological extraretinal neovascularisation,
particularly when undergoing oxygen therapy
athigh and fluctuating rates.' ROP severity can
be classified into five stages (stages 1-5), with
the need for treatment varying according to
the severity and location of the disease.” The
estimated pooled prevalence of ROP ranges
from 21.8% to 36.5% in preterm babies with
a gestational age <32 weeks." Patients with
ROP are at high risk of developing lifelong
visual impairment or blindness." Therefore,
preventive strategies and interventions have
been investigated to reduce the incidence
and complication rates of ROP.*

Although the pathogenesis of ROP is not
completely understood, multiple factors
along with retinal vessel immaturity and
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oxygen therapy are considered to contribute to the risk of
developing ROP, including intermittent hypoxia, oxida-
tive distress, inflammation and dysregulated vascular
endothelial growth factor (VEGF). For instance, retinal
astrocytes, under intermittent hypoxic conditions, release
VEGF, which in turn contributes to neovascularisation
by promoting the migration of endothelial cells in the
retina and aids in their differentiation and proliferation.’
These factors are targeted by multiple pharmacological
agents, including vitamin A, propranolol and lipids, to
interfere with ROP pathogenesis and prevent its occur-
rence or progression.” Recent studies have highlighted
the potential ability of vitamin A and propranolol to
reduce the rates and severe stages of ROP among supple-
mented patients by downregulating VEGF expression.””
Furthermore, lipids such as arachidonic acid and docosa-
hexaenoic acid have been found to have a prophylactic
effect against ROP by inhibiting the pathological neovas-
cularisation process.

Although vitamin A, propranolol and lipids have
shown promising results as ROP prophylactic agents, no
consensus has been reached regarding their true effi-
cacy and safety in clinical practice.” ®? Additionally, no
previous systematic reviews have evaluated the safety
and efficacy of these drugs. This systematic review and
meta-analysis investigated the efficacy and safety of lipids,
vitamin A and propranolol in reducing the incidence
of ROP, adverse events and mortality rates in preterm
infants with low birth weight.

METHODS

This systematic review and meta-analysis were designed
and carried out in accordance with a predefined
protocol published in PROSPERO (CRD42022344800).
This paper has been conducted in compliance with the
Preferred Reporting Items for Systematic Reviews and
Meta-Analyses checklist'’ (see online supplemental file

2).

Eligibility criteria
This paper assessed randomised controlled trials (RCTs)
that specifically examined preterm infants born with a
gestational age below 32 weeks and a birth weight less
than 1500 grams who received lipids, vitamin A, or
propranolol and compared them with placebo or no
supplementation arms with regard to the rates of the
following prespecified outcomes: ROP at any stage, ROP
stage 1, ROP stage 2, severe ROP, adverse events and
mortality. The rationale to specifically include preterm
infants born with a gestational age below 32 weeks and
a birth weight less than 1500 g is grounded in consistent
evidence from previous literature indicating that this
population is at the highest risk of developing ROP.*
RCTs that were not placebo-controlled or did not
include ano-supplementation arm were excluded. Studies
that included patients who were previously diagnosed
with ROP or who had received previous non-surgical
or surgical management for ROP were also excluded.

Previously, ROP management included retinal laser
therapy or intravitreal anti-VEGF therapy. In this study,
severe ROP was characterised by cases falling within ROP
stages 3-5, prethreshold ROP type 1 or ROP requiring
treatment. These cases are linked to a heightened risk
of enduring permanent visual impairment or blindness,
often requiring urgent care.”'" ' Prethreshold ROP type
1 was defined as stage 3 ROP without plus disease in zone
I, any stage ROP with plus disease in zone I, or stage 2+
or 3+ inzone IL.”

Search strategy

A systematic search was performed in Embase, MEDLINE
and the Cochrane Central Register of Controlled Trials
(CENTRAL) from the inception of each database to 10
July 2022, without any limitations on language or date.
The search was carried out using the following keywords:
“infant,” “premature,” “low birth weight,” “retinop-
athy of prematurity,” “retrolental fibroplasia,” “vitamin
A,” “retinol,” “fat,” “fatty acids,” “omega 3,” “omega 6,”
“lipids,” “propranolol,” “inderal,” “anthralin,” “obsidian,”
“obsidian,” and “beta blockers”. Online supplemental
data demonstrates the full search strategy. Reference lists
of the eligible studies were also manually screened for
any potential eligible RCTs not noticed in the original
search. The search was updated in October 2024 to iden-
tify possible new studies.

” o«

Study selection and data extraction

Two authors independently conducted screening of
titles, abstracts and full-text assessments to determine the
eligibility of studies. They independently extracted data
from the eligible RCTs. Any disagreements were resolved
through discussion until a consensus was reached or, if
necessary, by consulting a third author’s opinion.

Meta-analysis

The random-effects model in RevMan (Review Manager)
V.5.3 (Cochrane Collaboration) was used for the meta-
analysis. As a threshold for statistical significance, we
used a 95% confidence level and a p<0.05. A p value of
the %* test for heterogeneity and I? were used to assess
the heterogeneity. The inverse variance weighting
method was used to pool dichotomous outcomes, such
as of ROP at any stage, ROP stage 1, ROP stage 2, severe
ROP, adverse events and mortality rates. These outcomes
were represented as risk ratios (RRs). Subgroup analysis
was done according to the following interventions: lipids,
vitamin A and propranolol. Subgroup analyses were used
to compare the interventions and provide evidence of
each intervention’s superiority over the remaining inter-
ventions in terms of efficacy and safety. The Grading of
Recommendations Assessment, Development and Evalu-
ation (GRADE) criteria were used to assess the evidence
quality for each outcome in the paper.

Risk of bias assessment
Two authors independently evaluated the risk of bias in
the included trials using the Revised Cochrane Risk of
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Figure 1 Preferred Reporting ltems for Systematic Reviews and Meta-Analyses flow chart demonstrating the process of

screening and selecting studies. RCT, randomised controlled trial.

Bias Assessment Tool."” This tool uses prespecified and
standardised criteria to assess the risk of bias in each RCT
according to five domains: the randomisation process,
deviations from the intended interventions, missing
outcome data, measurement of the outcome and selec-
tion of the reported results.

Following the paired assessment, each of the included
studies was categorised as either high risk, low risk or of
concern. Any discrepancies between the authors were
resolved through discussion, leading to a consensus or by
seeking the input of a third author when necessary. The
possibility of publication bias was not investigated using
funnel plots because this meta-analysis included fewer
than 10 studies.

RESULTS

Figure 1 illustrates the flow chart depicting the inclu-
sion process of the study and provides a rationale for
excluding specific studies. The search strategy employed
in this review initially yielded 380 articles, out of which
only 8 RCTs were deemed eligible and included in the

meta-analysis, with 4 focusing on vitamin A, 3 on propran-
olol and 1 on lipids.

Trial characteristics

A total of 1101 participants were included in this meta-
analysis. Of these, 479 (43.5%) were assigned vitamin A,
416 (37.8%) were assigned propranolol and 206 (18.7%)
lipids. The mean gestational age ranged between 26 and
30.9 weeks in the vitamin A arm, 29 and 29.54 weeks in
the propranolol arm, and approximately 25.5 weeks in
the lipid arm. The mean birth weight varied within the
range of 782-1185 g in the vitamin A-arm, 1054-1235 g
in the propranolol arm and approximately 797¢ in the
lipid arm. Detailed characteristics of the included RCTs
are presented in online supplemental table.

Risk of bias assessment

According to the Revised Cochrane Risk of Bias Assess-
ment Tool, four out of the eight included RCTs exhibited
a low risk of bias, while three RCTs raised concerns. One
RCT was deemed to have a high risk of bias, primarily
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Intervention Placebo Risk Ratio Risk Ratio
Study or Subgroup  Events Total Events Total Weight IV, Random, 95% Cl Year IV, Random, 95% CI
1.1.1 Lipids
Hellstrém 2021 49 101 57 105 50.1% 0.89[0.68, 1.17] 2021
Subtotal (95% CI) 101 105 50.1% 0.89[0.68, 1.17]
Total events 49 57
Heterogeneity: Not applicable
Test for overall effect: Z=0.83 (P = 0.41)
1.1.2 Vitamin A
Shenai 1987 5 19 12 20 51% 0.44[0.19, 1.01] 1987 |
Mactier 2012 11 39 14 43 8.2% 0.87 [0.45, 1.68] 2012 DS
Subtotal (95% CI) 58 63 13.3% 0.65 [0.33, 1.25] . o
Total events 16 26
Heterogeneity: Tau? = 0.08; Chi? = 1.58, df = 1 (P = 0.21); I> = 37%
Test for overall effect: Z = 1.29 (P = 0.20)
1.1.3 Propranolol
Sanghvi 2017 29 55 35 54 35.2% 0.81[0.59, 1.12] 2017 7
Ozturk 2019 2 19 4 29 1.4% 0.76 [0.15, 3.76] 2019 - 1
Subtotal (95% CI) 74 83 36.6% 0.81[0.59, 1.11] <
Total events 31 39
Heterogeneity: Tau? = 0.00; Chi? = 0.01, df = 1 (P = 0.94); I = 0%
Test for overall effect: Z=1.31 (P = 0.19)
Total (95% CI) 233 251 100.0% 0.83 [0.69, 1.00] ¢
Total events 96 122
Heterogeneity: Tau? = 0.00; Chi2 = 2.59, df = 4 (P = 0.63); 12 = 0% f f f i
0.01 0.1 1 10 100

Test for overall effect: Z = 1.94 (P = 0.05)
Test for subgroup differences: Chi? = 0.85, df = 2 (P = 0.65); 1> = 0%

Favours Intervention Favours Placebo

Figure 2 Meta-analysis and subgroup analysis of ROP of any stage by intervention comparing lipids, vitamin A, and

propranolol. ROP, retinopathy of prematurity; IV, inverse variance.

attributed to challenges in outcome measurement.
Detailed risk of bias assessments for these RCTs are
presented in online supplemental figures 1 and 2.

ROP at any stage

Five RCTs (n=580) reported ROP rates at any stage.
No statistically significant differences were observed
between vitamin A, propranolol and lipids in reducing
or preventing the rate of ROP at any stage in compar-
ison with the control group (RR=0.83, 95% CI 0.69 to
1.00, p=0.05, I°=0%). The subgroup analysis based on the
received intervention revealed no significant difference
in the vitamin A (RR=0.65, 95% CI 0.33 to 1.25, p=0.2,
1’=37%), propranolol (RR=0.81, 95%CI 0.59 to 1.11,
p=0.19, I’=0%) or lipid (RR=0.89, 95% CI 0.68 to 1.17,
p=0.41, I’=not applicable) subgroups (figure 2). The
overall certainty of evidence according to the GRADE
assessment was deemed moderate for ROP at any stage
(supplementary GRADE).

814-17

ROP stage 1

Four RCTs (n=540) reported the rates of ROP stage 1.%'7!”
All intervention arms, including vitamin A, propranolol
and lipids, showed no significant differences in compar-
ison to the control group in reducing the rates of ROP
stage 1 (RR=1.13, 95% CI 0.72 to 1.79, p=0.59, I’=27%).
Subgroup analyses revealed comparable results with no
significant differences in the vitamin A (RR=0.5, 95% CI
0.17 to 1.47, p=0.21, I*=not applicable), propranolol

(RR=1.04, 95% CI 0.57 to 1.90, p=0.89, I’=0%) or lipids
(RR=1.56, 95% CI 0.98 to 2.48, p=0.06, I>=not applicable)
subgroups (online supplemental figure 3). The GRADE
overall certainty of the evidence was rated low for ROP
stage 1 (supplementary GRADE).

ROP Stage 2

Four RCTs (n=540) reported data on the rates of ROP
stage 2.° 117 Similar to ROP stage 1, the incidence rates
of ROP stage 2 were comparable between the interven-
tion and control groups, with no significant differences
noted (RR=1.04, 95% CI 0.54 to 2.02, p=0.9, I’=26%).
The subgroup analysis also revealed no significant differ-
ences within the vitamin A (RR=0.33, 95% CI 0.01 to 7.85,
p=0.5, *=not applicable), propranolol (RR=0.62, 95% CI
0.25 to 1.54, p=0.3, I’=0%) or lipids (RR=1.56, 95% CI
0.98 to 2.48, p=0.06, I>=not applicable) subgroups (online
supplemental figure 4). The overall certainty of evidence
according to the GRADE assessment was deemed low for
ROP stage 2 (supplementary GRADE).

Severe ROP

Seven RCTs (n=1061) reported rates of severe ROP,7 81519
Participants in the intervention arm exhibited a signifi-
cant reduction in the rates of severe ROP compared with
the control arm (RR=0.63, 95% CI 0.46 to 0.86, p=0.004,
°=6%). The lipids subgroup demonstrated a significant
reduction in severe ROP among its participants (RR=0.48,
95% CI0.28 to 0.80, p=0.005, I*=not applicable), while the
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Intervention Placebo

Study or Subgroup Events Total Events Total Weight

Risk Ratio
IV, Random, 95% CI Year

Risk Ratio
IV, Random, 95% CI

1.6.1 Lipids

Hellstréom 2021 26 101 26 105 53.7% 1.04 [0.65, 1.66] 2021

Subtotal (95% ClI) 101 105 53.7% 1.04 [0.65, 1.66]

Total events 26 26

Heterogeneity: Not applicable

Test for overall effect: Z=0.16 (P = 0.87)

1.6.2 Vitamin A

Shenai 1987 0 20 0 20 Not estimable 1987

Wardle 2001 16 77 25 77 40.3% 0.64 [0.37, 1.10] 2001 —&T
Mactier 2012 0 42 0 47 Not estimable 2012

Basu 2019 3 98 5 98  6.0% 0.60 [0.15, 2.44] 2019 - 1
Subtotal (95% Cl) 237 242 46.3%  0.63[0.38, 1.05] o
Total events 19 30

Heterogeneity: Tau® = 0.00; Chi® = 0.01, df = 1 (P = 0.93); = 0%

Test for overall effect: Z=1.76 (P = 0.08)

1.6.3 Propranolol

Korkmaz 2016 0 26 0 30 Not estimable 2016

Sanghvi 2017 0 55 0 54 Not estimable 2017

Subtotal (95% Cl) 81 84 Not estimable

Total events 0 0

Heterogeneity: Not applicable

Test for overall effect: Not applicable

Total (95% Cl) 419 431 100.0% 0.83[0.59, 1.17] <&
Total events 45 56

Heterogeneity: Tau? = 0.00; Chi? = 1.97, df =2 (P = 0.37); = 0% 001 o ] 5 100

Test for overall effect: Z = 1.08 (P = 0.28)
Test for subgroup differences: Chi® = 1.96, df = 1 (P = 0.16); I? = 49.0%

Favours Intervention Favours Placebo

Figure 3 Meta-analysis and subgroup analysis of adverse events by intervention comparing lipids, vitamin A, and propranolol.

IV, inverse variance.

remaining groups, including vitamin A (RR=1.14, 95% CI
0.51 to 2.54, p=0.75, I12=0%) and propranolol (RR=0.69,
95% CI 0.29 to 1.65, p=0.41, 12=12%) subgroups did not
show a significant rate reduction (online supplemental
figure 5). The overall certainty of evidence according to
the GRADE assessment was deemed low for severe ROP
(supplementary GRADE).

Adverse events

Seven RCTs (n=965) reported rates of adverse
events.”* " 1217719 The rate of adverse events was compa-
rable between the intervention and control arms, with
no significant difference found (RR=0.83, 95% CI 0.59
to 1.17, p=0.28, 1°=0%). The subgroup analysis for lipids
(RR=1.04, 95% CI 0.65 to 1.66, p=0.87, I*=not applicable)
and vitamin A (RR=0.63, 95% CI 0.38 to 1.05, p=0.08,
I’=0%) did not reveal significant differences (figure 3).
The overall certainty of evidence according to the
GRADE assessment was deemed moderate for adverse
events (supplementary GRADE).

Mortality rate

Seven RCTs (n=930) reported the mortality rate.
Comparable rates were observed between the interven-
tion and control groups, with no significant differences
(RR=0.93, 95%CI 0.67 to 1.30, p=0.68, I’=6%). The
subgroup analysis based on the intervention also revealed

8 14-19

no significant differences in the vitamin A (RR=0.83,
95%CI 051 to 1.87, p=0.47, 1’=21%), propranolol
(RR=1.31,95% CI 0.31 to 5.58, p=0.72, I*=not applicable)
or lipids (RR=1.28, 95% CI 0.65 to 2.52, p=0.48, I’=not
applicable) subgroups (online supplemental figure 6).
The overall certainty of evidence according to the GRADE
assessment was deemed moderate for the mortality rate
(supplementary GRADE).

DISCUSSION
This systematic review and meta-analysis comprised 8
RCTs with a total of 1101 premature infants with low
birth weight and assessed the efficacy and safety of lipids,
vitamin A and propranolol in preventing the incidence
of ROP and severe ROP. The pooled effect estimate
revealed a statistically significant decrease in the rates
of severe ROP among patients in the intervention arm
compared with those in the control arm. The subgroup
analysis revealed a significant reduction in severe ROP
only in the lipid subgroup. Nevertheless, there were no
notable differences observed between the intervention
and control arms concerning ROP at any stage, ROP
stages 1, ROP stage 2, adverse events or mortality rates.
Nutritional and pharmaceutical agents have been the
focus of recent RCTs to identify effective and safe agents
for ROP prevention.” * 'Y Vitamin A, propranolol and
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lipids are the main agents that have a consistent ability
to reduce ROP or severe ROP, as demonstrated in recent
RCTs.”* ' Therefore, our study focused solely on these
three agents and compared them to reach a consensus
on the prophylactic agent of choice for treating ROP.
As our study was the first to concurrently include these
agents, no comparative data are available to assess them
against the pooled effect we estimated.

Our subgroup analysis revealed the ability of lipids
to reduce the incidence of severe ROP. This finding
contradicts the conclusions reached by Fang et al”’ and
Raghuveer and Zackula®' in their meta-analyses, which
suggested that lipids have no impact on ROP at any
stage or severe ROP. This disparity can be attributed to
differences in the inclusion criteria between our study
and those of Fang et al"’ and Raghuveer and Zackula.”'
Specifically, our study included only placebo-controlled
RCTs, whereas Fang et al”’ and Raghuveer and Zackula®
included RCTs comparing different lipid emulsions in
both study arms. In addition, Hellstrém et al” the only
lipid-related RCT in our study, used triglyceride oil
containing DHA from algae and AA from fungi, whereas
Fang et al’ and Raghuveer and Zackula® investigated oils
sourced from soybeans, fish and olives. Further investi-
gations into the impact of different types of oil sources,
including fungi and algae, on ROP prevention may be
beneficial.

Our results also indicated that lipids did not affect the
risk of ROP development at any stage. This is in line with
a recent systematic review that investigated the effects
of long-chain polyunsaturated fatty acids AA and DHA
on ROP, which also showed no influence on ROP inci-
dence.” A possible explanation for the ability of lipids
to reduce severe ROP, but not ROP at any stage, is that
severe ROP has a wider definition and includes multiple
categories. For example, our study included ROP stages
3-5, threshold ROP type 1, or severe ROP requiring treat-
ment, resulting in a larger sample of patients in the severe
ROP category; the remaining categories, such as ROP at
any stage, stage 1 and stage 2, were limited by one specific
definition per category. Regarding the safety profile of
lipids, similar rates of adverse events and mortality have
been observed between the lipid and placebo arms.” This
indicates that lipid supplementation did not contribute
to a higher risk of death or adverse events. Both study
arms included 26 patients who developed serious
adverse events including bronchopulmonary dysplasia,
necrotising enterocolitis, patent ductus arteriosus and
intraventricular haemorrhage. However, these adverse
events are well-known complications of prematurity.”’
Therefore, given the similar rates of adverse events in
both arms (intervention and control), it is more plausible
to associate these events with participant prematurity.

Our vitamin A subgroup analysis demonstrated vitamin
A failed to reduce the rate of ROP at any stage.'”'® Wardle
et al'® proposed that insufficient serum retinol concen-
trations may explain the failure of vitamin A. This is
possible because the optimal serum retinol levels remain

unknown in premature babies. Therefore, not knowing
the optimal measurements can result in inadequate
vitamin A supplementation. This is supported by the fact
that Mactier et al’” and Wardle et al'® who both reported
the failure of vitamin A, had a retinol serum concen-
tration <0.7pmol/L in most of their intervention arms
for participants on the 28th day of life. Serum retinol
levels ranging from 0.35 to 0.7pmol/L are considered
a reflection of vitamin A deficiency.”* In contrast to our
findings, the RCT conducted by Shenai et al'* reported a
reduction in severe ROP rates in preterm infants supple-
mented with vitamin A. This RCT reported that in all
subsequent serum retinol measurements, the interven-
tion arm had a higher serum retinol concentration than
the control arm. In Shenai et als'* RCT, participants
consistently maintained serum retinol levels >20pg/dL
(3.58 pmol/L) in all measurements, while participants
in the studies by and Mactier et al” and Wardle et al'®
exhibited lower values. This finding further supports
the argument that adequate serum retinol levels have a
crucial effect on the efficacy of vitamin A in preventing
ROP. Consistent with our results, a previous meta-analysis
reported that the rates of mortality and adverse events
of vitamin A were similar between infants supplemented
with vitamin A and those in the control group, indicating
the safety of vitamin A supplementation in premature
infants.” It is important to know that the adverse events
reported by the included RCTs in our study were seizures
and vomiting.'® "

Our results showed that propranolol did not reduce the
rates of ROP at any stage or severe ROP.”'°'” A Cochrane
review published in 2018 concluded that there is limited
evidence suggesting the ability of propranolol to reduce
progression towards stage 3 ROP and ROP requiring treat-
ment, with insufficient evidence to determine the efficacy
and safety of propranolol due to a high risk of bias and
lack of long-term outcomes in the included studies.”” Due
to the clear need for further investigation of propranolol,
our study included an RCT by Ozturk and Korkmaz,'®
which was published in 2019 and reported the failure of
propranolol to prevent ROP’s occurrence. In addition, to
investigate the true efficacy of propranolol as a prophy-
lactic agent for ROP, our inclusion criteria included only
outcomes that reported ROP rates in infants who were at
risk of developing ROP but were not diagnosed, whereas
Kaempfen et al’® included infants with confirmed stage
1 or stage 2 ROP in their analysis. Additional RCTs and
more focused inclusion criteria may provide additional
evidence that a Cochrane review should be performed to
better evaluate the prophylactic abilities of propranolol.
In line with the results of Kaempfen e al® and Stritzke
et al,’’ our study showed no differences in the rates of
adverse events or mortality between the intervention and
control groups, indicating the safety of propranolol in
these patients.

Our results agreed with the previous study by Shafique
et al who found propranolol to be associated with a
lower overall risk of ROP.* However, we built on them
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by exploring other prophylactic agents than propran-
olol. Mohammadi et al found that the use of propranolol
in infants with stage 1 and 2 ROP was beneficial in
preventing severe stages of ROP which further supports
our results.”’ Recent studies have provided evidence on
the safety of arachidonic and docosahexaenoic acid in
preterm infants. Wackernagel et alfound that arachidonic
and docosahexaenoic acid supplementation was safe with
no effect on pulmonary morbidity, a concern usually
raised in the use of this combination.” These polyunsatu-
rated fatty acids were also correlated with several proteins
that are involved in the inflammation process which may
explain some of their protective effects.”

This systematic review and meta-analysis was the first
and most comprehensive study to concurrently investi-
gate vitamin A, propranolol and lipids as prophylactic
agents for ROP through RCTs. This study investigated
the effect of interventions on all possible stages of ROP
to provide more thorough evidence for the efficacy of
these agents. The subgroup analysis conducted based on
the intervention, not only furnishes evidence regarding
the superiority of one intervention over another but
also augments the clinical relevance of our findings by
offering additional guidance for physicians in selecting
the optimal prophylactic agent for ROP. This study also
provided the GRADE criteria for each outcome. The
GRADE criteria ensured a transparent and comprehen-
sive evaluation of each outcome’s certainty of evidence,
thereby allowing us to provide reliable and practical
recommendations for clinical practice.

We acknowledge the limitations of our study. First, vari-
ability in the doses, routes and time of initiation of each
intervention may have influenced the pooled results that
reflected the efficacy of each agent. Second, some of the
included RCTs did not adequately define severe ROP
in their trial. Missing definitions or variable definitions
may have affected the results of these RCTs, hindering
their generalisability. Third, one study had an overall
high risk of bias due to issues in the measurement of
outcomes and selection of the reported results. Finally,
the small number of included studies and the lack of data
on long-term outcomes are also limitations of our review,
potentially impacting the generalisability of the results.

CONCLUSION

Although our results indicated that none of the prophy-
lactic agents affected the risk of ROP in general, lipids
showed promise in reducing severe ROP. Further
research is needed to confirm these findings and explore
the potential role of lipids in clinical practice.
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