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The Evaluation of Efficacy of Intravitreal Aflibercept and
Bevacizumab in the Treatment of Zone I Retinopathy of
Prematurity
Dilbade Yildiz Ekinci1 , Nilufer Okur2
ABSTRACT
Purpose: To evaluate the clinical outcomes of the patients who received intravitreal aflibercept (IVA) or intravitreal bevacizumab (IVB)

due to zone I retinopathy of prematurity (ROP).
Materials and Methods: In this study, the data of patients who received IVA or IVB due to aggressive posterior ROP (APROP) or type
1 ROP in zone I were retrospectively reviewed. Patients’ birth weights (BW), gestational age (GA), postmenstrual age during treatment
(PMA), regression and recurrence rates, and additional treatments were recorded.
Results: The study included 33 patients who were treated due to APROP or type 1 ROP in zone I. The IVA group with 22 eyes of
11 patients (Group 1) and the IVB group with 42 eyes 22 patients (Group 2). The mean BW of the patients were 932.7±330 grams
and 1117.0±578 grams (p=0.07) and the mean GA values were 26.6±2.3 weeks and 28±3.5 weeks (p=0.83) in Group 1 and Group 2,
respectively. The follow-up duration was 16.5±2.3 months and 8.0±2.6 months in Group 1 and Group 2, respectively (p=0.000). The
PMA at treatment was applied was 33.5 weeks in Group 1 and 34.2 weeks in Group 2 (p=0.146). Regression rate after initial treatment
was 100% in Group 1 and 88.0% in Group 2 (p=0.046). The rate of additional treatment due to recurrence was 27.2% and 23.8%,
respectively (p=0.537).
Conclusion: ROP in zone I can be successfully treated with IVA and IVB. However, requiring additional treatment due to recurrence
at high rates is a disadvantage of these therapies.
Keywords: Intravitreal aflibercept; Intravitreal bevacizumab; Zone I; Retinopathy of Prematurity.

INTRODUCTION
Increasing incidence of premature retinopathy (ROP)
requiring treatment is observed with the survival of very
low birth week and birth weight babies.1-4 In the literature,
it has been reported that ROP is observed particularly in
zone I and more rapidly progress, retinal detachment is
more common, and the anatomical success rate may be
low despite laser photocoagulation (LPC) therapy among
extremely premature infants.4-9 After vascular endothelial
growth factor (VEGF) has been revealed to be the main
factor in the pathogenesis of the disease, anti-VEGF agents
have started to be used in the treatment of the disease. 7, 9-12
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Rubeosis iridis, plus disease and retinal neovascularization
are more rapidly regressed compared to LPC in patients
diagnosed with zone I ROP and treated with anti-VEGF
agents.7,10,11 Furthermore, the anatomical success rate
of this therapy is higher in the long-term and it causes
less refractive errors and ensures the continuation of the
retinal revascularization.11-16 Therefore, in recent years,
intravitreal administration of anti-VEGF agents has been
widely and increasingly preferred in the treatment of zone
I ROP instead of LPC, which destroys the peripheral retina
and causes permanent visual field loss.6-9 This study aims
to compare the clinical results of patients who received
intravitreal aflibercept (IVA) or intravitreal bevacizumab
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(IVB) due to aggressive posterior ROP (APROP) or type
1 ROP in zone I and to determine superior treatment
modality.
MATERIAL AND METHODS
This retrospective comparative study was carried out in
accordance with the principles stated in the Declaration of
Helsinki and was approved by Diyarbakir Gazi Yasargil
Training and Research Hospital Ethics Committee
(28.02.2020; 431). Informed consent was obtained from
the parents of all treated newborns that they agreed to
participate in the study.
The files of patients who treated for zone I ROP were
retrospectively analysed. The study included patients who
received IVA (Group 1) or IVB (Group 2) due to APROP
or type 1 ROP in zone I and were followed for at least six
months at Diyarbakir Gazi Yasargil Training and Research
Hospital between 2018 and 2020. Patients with irregular
follow-up and those with the additional ocular disease
and patients who were treated with LPC as the first line
treatment were excluded from the study.
The disease in newborns was defined according to The
International Classification of Retinopathy of Prematurity
(ICROP). Cases in which there were no classic stages
of ROP, plus disease was prominent, and there were flat
neovascularization or vascular shunts in zone I were
diagnosed to be APROP whereas the cases with any stage
ROP accompanied by plus disease or stage 3 ROP not
accompanied by plus disease in zone I were diagnosed
to be type 1 ROP.17 Treatment was given to newborns
diagnosed with type 1 ROP or APROP according to the
Early Treatment for Retinopathy of Prematurity (ETROP)
criteria.18
The parents of the infants to be treated with the diagnosis
of zone I APROP or type 1 ROP were given information
about the prognosis of the disease and the treatment
modalities that could be applied. They were explained
that there might be severe loss in peripheral vision area, a
high degree of myopia and low anatomic success rate with
the LPC therapy compared to anti-VEGF agents. It was
further emphasized that the success rate with anti-VEGF
agents was high, but LPC might be required due to late
recurrences and delay of vascularization and that more
frequent follow-up intervals were required. 6,7,11-13 Parents
who did not accept LPC was informed that aflibercept and
ranibizumab were drugs produced for ophthalmic use and
intravitreal ranibizumab (IVR) has a higher recurrence rate
compared to IVA.12 It was also explained that, bevacizumab
was a drug used in cancer treatment and used as an off-label

drug in ROP. IVR could not be applied to patients because
none of the parents accepted ranibizumab injection. For
patients who underwent IVA, off-label use permission was
obtained from the Ministry of Health.
Informed consent was obtained according to the parents’
decision, and treatment was given a maximum of 72
hours after diagnosis. All injections were performed by
same ophthalmologist (DYE) under local anesthesia. After
asepsis was achieved, intravitreal 0.625 mg/0.025 mL IVB
or 1 mg/0.025 mL IVA was injected. Topical antibiotic drop
was initiated four times a day in the postoperative period.
The patients were examined on the first postoperative day,
first postoperative week, and monthly periods after the
disease was completely regressed.
The following data of the patients were recorded: birth
weight (BW), gestational age (GA), postmenstrual
age (PMA) at treatment, type of anti VEGF agent,
regression rates, complications, presence of recurrence,
additional treatment due to recurrence, anatomical and
functional success rate, and retinal vascular zone in the
last examination. The obtained results were compared
according to the anti-VEGF agent administered.
Statistical Methods
Statistical analyses were performed using the statistical
package SPSS for Windows v. 21.0 (SPSS Inc., Chicago,
Illinois). Normally distributed data were given as mean and
SD; others presented as median and range. Demographic
percentage and mean outcome measures of patients were
compared between the two groups with Fisher’s exact
test, a chisquared test, and a t-test. A p value of < 0.05 was
considered statistically significant.
RESULTS
In this study, the data of 33 patients who received antiVEGF due to the diagnosis of APROP or Type 1 ROP in
zone I were analyzed retrospectively. Twenty-two eyes
of 11 patients receiving IVA (Group 1) and 42 eyes of
22 patients receiving IVB (Group 2) were included in
the study. The mean BW of the patients were 932.7±330
grams and 1117.0±578 grams (p=0.70) and the mean GA
values were 26.6±2.3 weeks and 28±3.5 weeks (p=0.83)
in Group 1 and Group 2, respectively. Four (36.3%) of
the patients were male and seven (63.6%) were female in
Group 1 whereas 12 (54.5%) of the patients were male and
10 (45.5%) were female in Group 2 (p=0.21) (Table 1).
The follow-up duration was 16.5±2.3 months and 8.0±2.6
months in Group 1 and Group 2, respectively (p=0.00).
The clinical characteristics of the patients were given in
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Table 1: Demographic characteristics of the patients.
Intravitreal Aflibercept Group
(n=number of patients)
(n=11)
Gender (Male/Female)
4(36.3%) /7(63.6%)
Birth weight (gram)
932.7±330
Gestational Age (week)
26.6±2.3
X²

Intravitreal Bevacizumab Group
(n=22)
12 (54.5%)/10 (45.5%)

0.21X²

1117.0±578

0.70 m

28±3.5

0.83 m

349

p

Chi-square test (Fischer test), m Mann-whitney u test

Table 2: The type of disease, presence of plus disease, and the regression rate following the first treatment according to
groups.
Intravitreal Aflibercept Group Intravitreal Bevacizumab Group
(n=number of eyes)
p
(n=22 eyes)
(n=42 eyes)
APROP/Type 1 ROP
10 (45.4%)/12 (54.5%)
28 (66.6%)/14 (33.4%)
0.193 X²
Treatment week

33.5 (31-40)

34.2(31-40)

0. 146 m

Plus Disease

22 (100%)

42 (100%)

1.00 X²

Regression rate, n (%)

22 (100%)

37 (88.0%)

0.046 X²

10 (100%)/12 (100%)

25 (89.2%)/12 (85.7%)

APROP/Type 1 ROP regression rate

Chi-square test (Fischer test) , Mann-whitney u test
APROP: aggressive posterior retinopathy of prematurity, ROP: retinopathy of prematurity

X²

m

Table 2.
Regression rate after initial treatment was 100% in
Group 1 and 88.0% in Group 2 (p=0.046). In group 2, 5
unresponsive eyes were undergone LPC treatment and the
disease was completely resolved.

Table 3: Recurrence rates and types of recurrence.
Intravitreal Aflibercet Group
Type of Recurrene
(n=22 eyes)
APROP
0 (0%)
Type 1 ROP
6 (27.2%)
Type 2 ROP
2 (9%)
8 (36.36)%

After complete regression was achieved, additional
treatment was applied to six eyes (27.2%) in Group 1
and ten eyes (23.8%) in Group 2 due to recurrence as
AP-ROP or type 1 ROP (p=0.537). Forms of recurrences
are presented in Table 3 and treatment modalities after

Intravitreal Bevacizumb Group
(n=42 eyes)
2 (0.04%)
8 (19.0%)
2 (0.04%)
12 (28.5%)

p

0.537X²

Chi-square test (Fischer test)
APROP: aggressive posterior retinopathy of prematurity, ROP: retinopathy of prematurity, LPC: laser photocoagulation, Anti
VEGF: Anti vascular endothelial growth factor

X²

Table 4: Treatment modalities applied after recurrence.
Intravitreal Aflibercet Group
(n=number of eyes)
(n=22 eyes)
No treatment
2 (9%)
LPC
6 (27.2%)
Anti VEGF injection
0 (0%)
8 (36.36)%
Total

Intravitreal Bevacizumb Group
(n=42 eyes)
2 (0.04%)
8 (19.0%)
2 (0.04%)
12 (28.5%)

Chi-square test (Fischer test)
LPC: laser photocoagulation, Anti VEGF: Anti vascular endothelial growth factor

X²

p

0.537X²
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recurrence are presented in Table 4. In Group 2, recurrence
and vitreous hemorrhage developed in zone I in two eyes
of one patient. The second dose of IVB was applied to both
eyes, but despite the regression, an increase in vitreous
hemorrhage was observed to prevent retinal examination.
Pars plana vitrectomy and LPC were performed to two
eyes of this patient. In Group 1, there was no vitreous
hemorrhage requiring treatment in any eye. There was no
difference between the groups in terms of development of
vitreous hemorrhage (p=0.234).
In Group 1, six eyes (27.2%) of three patients who were
1 year old were treated with LPC due to vascular arrest in
zone II after a joint decision with the parents. Prophylactic
LPC was not applied in Group 2 due to short term followup period. Retinal vascularization status in the last
examination is given in Table 5.
During the follow-ups, no retinal pathology at the level
that could cause complete loss of vision was observed in
either group. Light perception and following of objects
was poor in one patient from each group due to severe
cerebral ischemia (p=0.965). Other patients had normal
visual development.
DISCUSSION
The prognosis of the disease is poor in cases with ROP in
zone I and if it is not treated urgently, it can progress to
advanced stages in a very short time.5-7 The disease has
been found to progress in less than a week following the
identification of disease in zone I in 50% of the cases.19
Furthermore, stage 1 disease in zone I has been shown to
progress to stage 3 in an average of 1.3 weeks and treatment
has been reported to be applied 10 days after stage 1 ROP
is detected in the majority of cases.5 The success rate of
treatment performed with cryotherapy and LPC is known
to be low in eyes developing ROP in zone I.18,20 With the
introduction of anti-VEGF agents in the treatment of ROP,
anatomical success rates increased in this group compared
to cryotherapy and LPC.7,10-16,21
In the present study, the mean GA and BW values were
found to be less than 28 weeks and 1250 grams in both

Table 5: Retinal vascular zone detected at the last visit.
Intravitreal Aflibercept Group
(n=number of eyes)
(n=22)
Zone I
0 (0%)
Zone II
16 (72.7%)
Zone III
6 (27.3%)
X²

Chi-square test (Fischer test)

groups, respectively. All infants in the IVA group were
born under 32nd gestational week and under 1,250 grams
whereas 5 infants in the IVB group were born after 32nd
gestational week and 6 infants’s birth weights were over
1250 grams. In a study conducted in Turkey in which
zone I cases were evaluated, the mean GA and BW were
reported to be above 28 weeks and 1,200 grams.22 In a
study, involving patients with zone I ROP in Romania, the
mean BW and GA values were found to be similar to that
of the present study.23 However, in two studies conducted
in the USA, the mean GA and BW of infants with a disease
of similar severity were found to be 26 weeks and below
1,000 grams.7,24 This finding has shown that infants with
larger BW and higher GA are being affected by a severe
disease in developing countries. In addition, based on the
ROP screening criteria applied in the USA, it suggests that
in some babies in our country, the disease will be skipped
in line with these criteria and it may be more appropriate to
screen any premature baby with an intensive care history.
Moreover, different results obtained in the present study
compared with other study conducted in the same country
have revealed that neonatal intensive care conditions are
not standardized in Turkey and existing conditions should
be improved.
Studies in zone I ROP reported a success rate of 82.5%
-100% with a single dose of IVB injection.22,23,25-27 In a
study, the success rates achieved were reported to be 100%
in type 1 ROP and 78% in APROP.23 In the present study,
the success rate achieved with a single dose injection was
100% in the IVA-treated group and 88.0% in the IVBtreated group. In the IVB group, the regression rates of
the APROP and type 1 ROP subgroups have been found
to be 89.2%. and 85.7%, respectively. Although these
data showed a higher rate of regression in zone I ROP
with IVA compared to IVB, both agents provided high
anatomical success rate unlike low success rates reported
with cryotherapy and LPC.18,20
In patients treated with anti-VEGF, PMA at treatment and
the presence of membrane formation are known to affect
prognosis. In particular, the contraction of membranes

Intravitreal Bevacizumab Group
(n=42)
5 (11.9%)
27 (64.2%)
10 (23.8%)

p
0.137X²
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and retinal detachment due to the late administration of
anti-VEGF agents make disease management difficult
and may require vitrectomy.28 It is a known fact that ROP
developing in zone I is more severe compared to ROP in
zone II and that treatment should be initiated in an earlier
PMA.29,30 In the Bevacizumab Eliminates the Angiogenic
Threat for Retinopathy of Prematurity (BEAT-ROP) study,
the patients with zone I ROP in the IVB-treated group were
treated at PMA of 34.5 weeks.24 In the present study, IVA
and IVB were administered at an earlier PMA, similar
to the literature.24,29,30 In Diyarbakir, in which the present
study was conducted, there is no pediatric vitreoretinal
surgeon who is able to treat retinal detachment due to
late administration of treatment. In addition, the fact that
babies who develop diseases in very small PMA and are
hospitalized in intensive care unit during their treatment
period, are difficult to refer to the surgical centers, which
may adversely affect the prognosis. Therefore, we think
that it is a better approach to treat the patients who are
predicted to progress rapidly, not to wait too long, and to
treat them in the early weeks.
One of the most serious problems that can be encountered
after applying anti VEGF agents in ROP treatment
is recurrence and ocular morbidity that may develop
accordingly.7,10,12,22,24,31,32 In a study comparing the efficacy
of IVR and IVB, the recurrence rate was found to be higher
in eyes that had ROP in zone I, required treatment in early
PMA and treatment with IVR.32 In a study conducted in
India, the recurrence of the disease was reported in 31 of 46
eyes treated with aflibercept. In the same study, recurrence
was observed in about 80% of the eyes treated for ROP
in zone I.33 In a study, recurrence was observed in 7.7%
of the eyes treated with IVA and the authors emphasized
that these two eyes were treated due to stage 2 ROP in
zone I.34 In the study of Mintz-Hittner, the recurrence rate
was reported to be 18% in cases with a disease in zone
I who were treated with IVB.31 Additional treatment was
applied to 27.2% of the eyes in the IVA group and to 23.8%
of the IVB group due to recurrence. High recurrence rates
which seen with IVA and IVB have demonstrated that eyes
developing ROP in zone I should be followed closely and
for a long time following the anti-VEGF treatment.
It is known that retinal vascular development delays
in the eyes which treated with anti VEGF agents, and
avascular retina remains in the periphery in the majority
of the eyes.10,12-14 Although the reason for the presence of
retinal avascular areas is not known exactly, but genetic
predisposition, the presence of disease in zone I, and
APROP-type disease have been reported to be possible
risk factors.12,34,35,36 A study evaluating the effect of IVA
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and IVB on vascular growth showed that vascular growth
rate was higher in the IVA-treated group whereas the
final vascularization was at a more advanced level in the
IVB-treated group.37 During follow-ups, vascularization
reached zone III in only 6 (27.2%) eyes in the IVA group
and 10 eyes (23.8%) in the IVB group. In both groups,
retinal vascularization was not completed in any eyes and
no difference was observed between the groups in terms of
the final state of vascularization. However, the high rate of
vascularization reaching zone III in the IVA group may be
due to the longer follow-up time in this patient group.
The limitations of our study were the small number and
heterogeneity of patients in both groups and the different
follow-up times between the groups. After changing the
rules for using anti-VEGF agents in retinal diseases in
2019, we started using bevasizumab instead of aflibersept.
We have also started to treat patients who have been
referred from different cities in the last 2 years. Therefore,
follow-up times and patients charactheristics between the
two groups differed. However, high treatment success rates
can be achieved with both anti-VEGF agents in both type
1 ROP and APROP in contrast to the low success rates
reported with LPC. Although the success rates are high,
retinal avascular areas remaining and recurrences during
the follow-ups suggest that patients should be followed
more closely and carefully. There is a requirement for
multicenter trials with a larger population, in which the
efficacy of IVA and IVB in zone I ROP are evaluated, to
reveal which agent is superior.
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