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Case Series on Intravitreal Anti Vascular Endothelial Growth Factor 

Therapy Response in Retinopathy of Prematurity 

 

Abstract 

Introduction: Retinopathy of prematurity (ROP) is a vasoproliferative disease of 

the premature infants characterized by abnormal vascularization at the junction of 

the vascular and avascular retina. It is caused by failure of vascular growth to reach 

peripheral retina. Intravitreal anti-Vascular Endothelial Growth Factor (anti-VEGF) 

injection is one of promising management of ROP.  

Purpose: To present the therapy outcome of anti-VEGF intravitreal injection as a 

management of Retinopathy of prematurity  

Methods.  This is a retrospective descriptive study using medical record review 

from ROP patients who were treated with anti-VEGF intravitreal injection in 

Cicendo National Eye Hospital during 2015-2020. 

Case Series: Nine eyes (5 patients) with a history of ROP were treated with anti-

VEGF therapy – bevacizumab. There was regression of ROP in seven eyes in 

average of time four weeks post-injection, and two eyes (1 patient) progressed 

become ROP stage V. There was no recurrence of ROP in those short term end 

point. No adverse reactions were observed until the last follow up recorded. 

Conclusion: Intravitreal anti-VEGF treatment could be promising for management 

of ROP if it was given on the right time and early stage. It needs a commitment for 

a long term follow up after regression. 

 
Key words: Anti-VEGF, Retinopathy of Prematurity, premature infant 

I. Introduction 

Retinopathy of prematurity (ROP) is a potentially blinding disease caused by 

abnormal development of retinal blood vessel in premature infants. It was also 

known as retrolenthal fibroplasia (RLF). It is initiated by a lack of complete or 

normal retinal vascularization in premature infants. The absence of retinal vessels 

in immature retina can result in ischemia of peripheral retina, and growth factors 

will be released to promote vascular growth.1 

Because of improvement in the survival rate of premature patients, the incidence 

of ROP has increased. The disorder is a major cause of childhood blindness in 

developing countries, manifesting in larger premature infants (birth weight ≤2000 

gr; mean, 1400 gr). Siswanto et.al reported the ROP data in Indonesia, it showed 

the incidence of ROP at Neonatal Intensive Care Unit (NICU) Harapan Kita 
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Hospital Jakarta from 2005 to 2015. Within 11-year period of study, 311 premature 

infants <32 weeks with birth weight <1500 grams were screened for ROP. There 

were 30% of these premature infants experienced ROP stage 1-2 and 6.1% 

experience ROP stage 3-5. Small gestational age or prematurity and low infant birth 

weight is a major risk factor for ROP events.2-4 

Retinopathy of prematurity is a transient disease in the majority of infants, and 

spontaneous regression occurs in 85%-90% of eyes. Approximately 10% of infants 

examined for ROP require treatment. Retinopathy of prematurity treatment 

modalities have expanded over the years, from cryotherapy to laser therapy and 

now, anti-vascular endothelial factor (VEGF) therapy by intravitreal injection. Use 

of anti-VEGF treatment varies regionally and depends on multiple factors including 

severity and progression of ROP, availability of alternative treatments, experience 

of the local ophthalmologists, medical status of the infant, and expectations for 

long-term follow-up.1,5 

The first large randomized trial of anti-VEGF treatment for ROP, “Bevacizumab 

Eliminates the Angiogenic Threat of Retinopathy of Prematurity” (BEAT-ROP) 

study was published in 2011. The study stated that 150 infants with bilateral stage 

3 ROP in zone I or posterior zone II were randomized to receive either intravitreal 

bevacizumab (0.625 mg in 0.025 mL) or laser photocoagulation to both eyes. The 

primary outcome was rate of recurrence requiring retreatment by 54 weeks of post-

menstrual age (PMA). There was a significant difference in the rate of recurrence 

for zone I eyes (6% in the bevacizumab group versus 42% in the laser group) but 

not for zone II eyes. Intravitreal anti-VEGF treatment for ROP is becoming more 

common nowadays. 1,4 The purpose of this study is to present the therapy outcome 

of anti-VEGF intravitreal injection as a management of ROP from a series of cases. 

 

II. Methods 

There were nine eyes from five infants with ROP reported treated with anti-

VEGF intravitreal injection in Cicendo National Eye Hospital during 2015-2020 

period.  This is a retrospective descriptive study using medical record data review. 

The data of history of oxygen therapy in perinatal treatment, gestational age, birth 
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weight, postnatal age and postmenstrual age (PMA) at initial examination in 

Cicendo eye hospital, timing of anti-VEGF therapy was given, disease outcome 

during follow up, and timing of regressed ROP was diagnosed were served in this 

study.  

III. Case Series 

Case I 

A 32 weeks of gestational age male infant was delivered by Caesarian Section 

surgery weighing 1600 grams. He was intensively receiving oxygen therapy using 

Continuous Positive Airway Pressure (CPAP) treatment for 2 weeks and 

hospitalized for 40 days. The infant came for initial examination at 60 days of age 

or 40 weeks of postmenstrual age. He was diagnosed with ROP stage IV b zone II 

with plus disease in right eye and ROP stage III zone II-III with plus disease in left 

eye. The left eye was injected anti-VEGF intravitreally at 42 weeks PMA and get 

pars plana vitrectomy (PPV) surgery for the right eye without anti-VEGF injection. 

The infant got ROP regressed for the left eye at 47 weeks PMA and total retinal 

detachment in right eye since 43 weeks PMA. 

Case 2 

A male infant was born in 28 weeks of gestational age by spontaneous 

delivery and also get oxygen therapy from ventilator in Neonatal Intensive Care 

Unit (NICU) for 14 days. He was 1900 grams of birth weight. He was brought to 

Cicendo eye hospital for examination in 23 days of age (31 weeks of PMA). He 

was diagnosed with ROP stage II zone I in right eye and ROP stage III zone I in left 

eye. He was received anti-VEGF injection at 32 weeks PMA and showed regression 

in the following 5 weeks (37-38 weeks of postmenstrual age) and fully reached 

ROP regressed zone III in both eyes at 40 weeks of postmenstrual age. 

Case 3 

A male infant weighing 1260 grams was born in 29 weeks of gestational age 

from spontaneous delivery. He was treated in NICU for 1 month and receive oxygen 

therapy from CPAP machine. He was referred from Karyadi Hospital for further 
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eye examination and management. The infant had ROP stage IV b zone I with plus 

disease in both eyes and received anti-VEGF injection in both eyes at 37-38 weeks 

PMA. Three days later, the PPV surgery was conducted in right eye and 10 weeks 

later for the left eye. Even though the right eye kept progressing to ROP stage V 

and also the left eye later. This infant had no regression in both eyes and get visual 

rehabilitation in 1 year of age. 

Case 4 

A first infant of triplet came to clinic for eye examination in 25 days of age 

(39-40 weeks of PMA). This male infant was born at 36 weeks of gestational age, 

1355 grams of birth weight, by C-section delivery and receiving oxygen therapy by 

CPAP for 7 days. The examination under anesthesia showed that he had iris 

neovascularization in both eyes and also retinal camera result in diagnose of 

Aggressive Posterior ROP (AP ROP) in both eyes. He got intravitreal anti-VEGF 

injection at 40 weeks PMA. Both of eyes were getting regressed of ROP in the 

following 4 weeks after injection. 

Case 5 

A 1400 grams birth weight infant was born at 31 weeks of gestational age by 

spontaneous delivery. He was treated in NICU using ventilator machine for 25 days. 

He was examined in 30 days of age (35 weeks PMA). Patient was diagnosed with 

AP ROP in both eyes. He was injected anti-VEGF intravitreal in both eyes by 36 

weeks of PMA. In follow up visit, he revealed initial regression of AP ROP in 40 

weeks of PMA and reached zone III vascularization of regressed ROP in 47 weeks 

of age. The other details are shown in table 1 and 2. 
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Table 1.  Summary of cases characteristics of the ROP infants treated with anti-VEGF injection 

Case Birth 

Weight 

(grams) 

GA 

(weeks) 

Oxygen 

therapy 

PNA at 

examination 

(weeks) 

PMA at 

Examination 

(weeks) 

PMA at anti-

VEGF Treatment 

(weeks) 

PMA at initial 

Regression 

(weeks) 

PMA at Last 

Follow Up 

(weeks) 

1 1600 32 CPAP 8 40 42 47 80 

2 1900 28 CPAP 3 31 32 38 78 

3 1260 29 CPAP 8 37 37 - 78 

4 1355 36 CPAP 3 39 40 44 44 

5 1400 31 Ventilator 4 35 36 40 47 

* GA : Gestational Age; PNA : Post Natal Age; PMA : Post Menstrual Age 

Table 2.  Summary of clinical findings and outcome of the ROP infants treated with anti-VEGF injection 

No 

 

 Laterality Anterior Segment 

Abnormalities 

Diagnosis Plus 

Disease 

ETROP 

classification 

Regressed 

ROP 

LPC PPV 

1  Left eye None ROP Zone II-III Stage III Yes Type 1 Yes Yes No 

2  Right eye None ROP Zone I Stage II Yes Type 1 Yes No No 

3  Left eye None ROP Zone I Stage III Yes Type 1 Yes No No 

4  Right eye NVI ROP stage IV B Yes Advanced ROP No No Yes 

5  Left eye NVI ROP stage IV B Yes Advanced ROP regressed plus No Yes  

6  Right eye pupil cannot dilate, NVI AP ROP Yes AP ROP Yes No No 

7  Left eye pupil cannot dilate, NVI AP ROP Yes AP ROP Yes No No 

8  Right eye None AP ROP Yes AP ROP Yes No No 

9  Left eye None AP ROP Yes AP ROP Yes No No 

*NVI: Neovascularization of Iris; LPC: Lase Photocoagulation; PPV: Pars Plana Vitrectomy 
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IV. Discussion 

Retinopathy of prematurity (ROP) is a vision-threatening disease occurring 

in preterm infants related to an abnormal retinal vascular development. 

Pathophysiology of ROP divides into 2 discrete phases: a vasoobliterative phase 

and a vasoproliferative phase. Phase 1 occurs from roughly from the PMA of 22 to 

30 weeks and involves relative hyperoxia and decreased VEGF levels. Normal 

retinal vascular growth is retarded in phase 1. This occurs as a consequence of 

exposure to a hyperoxic environment due to extrauterine hyperoxia along with 

therapeutic oxygen delivery. Phase 2 occurs from roughly the PMA of 31 to 44 

weeks. It is characterized by hypoxia-induced vascular proliferation, and those new 

vessels are leaky. This period has a high risk of ROP development because 

increasing metabolic demands of the developing neural retina can cause retinal 

hypoxia, inducing a rapid increase in VEGF-promoting neovascularization, 

followed by tractional retinal detachment.3,6,7 

Lower birth weight, lower gestational age, presence of respiratory distress, 

sepsis, history of blood transfusion, and supplemental oxygen are well-

acknowledged risk factors for ROP. Duration of ventilation as well as oxygen 

saturation has been demonstrated to influence the severity of ROP. According to 

many reports, low gestational age and low birth weight are the primary risk factors 

for ROP. Leng et al study results indicate that infants with a low birth weight or 

small gestational age or who require extended oxygen inhalation treatment have an 

increased incidence of ROP. This result is consistent with many other reports.8-10.  

All infants with a birth weight of less than 1500 grams or a gestational age of 

30 weeks or less should be screened. In addition, infants with a birth weight between 

1500 grams and 2000 grams or a gestational age greater than 30 weeks, with an 

unstable clinical course, and who are believed to be at high risk by their attending 

pediatricians or neonatologists should be screened. The first examination should 

generally be performed between 4 and 6 weeks of postnatal age or, alternatively, 

between 31 and 33 weeks postconceptional or postmenstrual age.3,11 

This case series presents the mean birth weight was 1503 grams (1260-1900 

grams), mean gestational age was 31,2 weeks (28-36 weeks), and also all the 
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patients received high oxygen concentration in their perinatal history. These 

conditions put all the patients into a high risk of ROP development. The mean 

treatment time was 37,4 weeks of PMA overall. There are four patients who came 

for initial examination in Cicendo eye hospital were in the range of 3-4 weeks 

postnatal age and 2 patients came within 8 weeks of postnatal age. These 2 infants 

showed later stage of ROP than other infants and let them get the therapy relatively 

delayed than the others. 

 The diagnosis of ROP can be classified using the International Classification 

of Retinopathy of Prematurity (ICROP). Four classification concepts have 

prognostic and pathophysiologic importance: the location, or zone, of involvement; 

the disease severity, or stage; the extent of disease in clock-hours of involvement; 

and presence of plus disease. Plus disease is characterized by vascular dilatation 

(venous) and tortuosity (arteriolar) of posterior retinal vessel in at least 2 quadrants 

of the eye, iris vascular dilatation and vitreous haze may be presents. Eyes with 

ROP in zone III typically have a good visual prognosis. The more posterior the zone 

at the time of recognition of the disease, the more nonperfused retina there is and 

thus the more worrisome the prognosis. 7,12 

Figure 1. Illustrations of threshold disease, Right, 8 cumulative, noncontiguous clock-

hours of stage 3 disease. Left, 5 contiguous clock-hours of proliferation 
    Source : Cantor, LB12 

 

Aggressive posterior ROP, also referred to as rush disease, is characterized 

by the presence of vascularization that ends in zone I or very posterior zone II and 
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is accompanied by plus disease. Threshold disease is characterized by more than 5 

contiguous clock-hours of extraretinal neovascularization or 8 cumulative clock-

hours of extraretinal neovascularization in association with plus disease and 

location of the retinal vessels within zone I or II, as illustrated in figure 1. Pre-

threshold disease is a term created by the Early Treatment for Retinopathy of 

Prematurity (ETROP) study. It encompasses all zone I and zone II ROP changes 

that do not meet threshold treatment criteria, except for zone II stage 1 and zone II 

stage 2 without plus disease. Pre-threshold disease can be further divided into high 

risk pre-threshold ROP, or type 1 ROP, and lower-risk pre-threshold ROP, or type 

2 ROP. The latest review by the ETROP Cooperative Study Group recommends 

early treatment of type I eyes, and type II eyes should be followed closely and 

without treatment. 7,12 

Current treatment for Type 1 retinopathy of prematurity is guided by 

landmark multicenter prospective studies (CRYO-ROP, STOP-ROP, ET-ROP, and 

BEAT-ROP) as well as clinical experience and practical considerations using the 

available treatment modalities, these include ablation with laser or cryotherapy, and 

intravitreal anti-VEGF agents (Bevacizumab or Ranibizumab) and systemic 

modulation of hemoglobin and oxygen saturation. Ablation treatment of threshold 

or prethreshold type 1 ROP should be performed with laser surgery rather than 

cryoablation surgery whenever possible, because laser surgery is associated with 

less treatment-related morbidity. 7,13 

The BEAT-ROP Cooperative Group conducted a prospective, randomized, 

multicenter trial to assess intravitreal bevacizumab monotherapy for zone I or zone 

II posterior stage 3 ROP with plus disease. Compared with conventional laser 

therapy, a statistically significant treatment benefit for bevacizumab was 

demonstrated for zone I ROP, whereas zone II disease had similar outcomes with 

either treatment. Clinical evidence supports experimental observations that 

regulating actions of VEGF not only inhibits preretinal neovascularization, but also 

extends intraretinal vascularization of the previously avascular retina toward the ora 

serrata.3,4,12,13 
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Bevacizumab is a monoclonal antibody that binds and inhibits all isoforms of 

VEGF with a lower affinity Compared to any other anti-VEGF available now, 

bevacizumab has larger molecule (149 kD) and it is a full antibody that cannot 

penetrate the intact retina or escape the eye in a very small amount unless laser 

therapy has destroyed the natural barrier of retina. Relative long half-life of 

intravitreal bevacizumab (4,32 days), the highly viscous preterm vitreous gel, and 

a definitive end point suggest that single injection of bevacizumab (half the dose 

for adult if ocular neovascular disease, 0.625 mg on 0.025 cc) would be adequate 

to treat retinopathy of prematurity. In other study by Patel et al said that no 

ranibizumab was detected in the serum or the fellow uninjected eye, but 

bevacizumab was detected in the serum and fellow uninjected eye. Systemic 

pharmacokinetics that reported that bevacizumab has a longer half-life of 17–21 

days compared to 3 days for ranibizumab. 5,12 

Case 1 and 2 (3 eyes) were pretreshold type 1 ROP, and the others were ROP 

Stage IV B and AP ROP. The bevacizumab (Avastin) intravitreal injection was 

given to all the patients immediately as the diagnosis was made. Case 1 were treated 

with anti-VEGF injection and followed by laser photocoagulation on the left eye. 

This kind of dual treatment can be considered if the disease is posterior, vascularly 

active, and there is a good chance the infants will be lost to follow up. In dual 

treatment, we can give laser anterior to the equator and anticipate that the intrinsic 

vasculature will reach the edge of the laser area. When feasible it is preferable to 

administer Avastin 48 h prior to ablation.13 

The right eye of case 3 with ROP stage IV B was surgically treated in 3 days 

after anti-VEGF injection. Pars plana vitrectomy on the left eye was conducted at 

48 weeks PMA. The outcome response was not as expected, that the ROP 

progressed become stage V on both eyes. Patient in case 3 came for follow up in 1 

year of age and referred to Low Vision unit for visual rehabilitation. The other cases 

were given anti-VEGF injection alone and close observation. 

The use of anti-VEGF drugs prior to the vitreoretinal surgery is to induce 

regression of the neovascular activity. It can further improve these results and 

allow earlier and safer interventions. Surgical management of stages 4 and 5 ROP 
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were evaluated for anatomical and visual success, and it showed that surgical was 

the best for stage 4A ROP. Surgery for stage 4A can halt progression to stages 4B 

or 5 ROP. Aggressive peeling of posterior membranes should be avoided for stage 

4B. Anatomical and visual outcome is very poor for stage 5.14 

Since avastin therapy may delay vascularization of the peripheral retina, with 

recurrence can occur more frequently than laser therapy. Patients were followed-up 

at 1 day, 3 days, and 7 days and then weekly or biweekly or monthly after anti-

VEGF treatment. The endpoint of follow-up was complete involution of acute-

phase ROP (neovascularisation and plus disease) with vascularisation of zone III, 

but not necessarily with vessels reaching temporal ora serrata. Thus, one of 

requirements for anti-VEGF monotherapy is commitment by parents to close, long 

term, follow up. Ideally, this would occur on a biweekly basis until the retinal 

vessels extend within 2 disk diameters of the ora serrata or the peripheral retina 

receives late ablation. Given the broad range of potential complications from ROP, 

consistency in follow-up appointments is crucial because complications also can 

present at any time. 7 

BEAT-ROP showed an advantage of bevacizumab over ablation in lowering 

as recurrence 55 weeks. Recurrence of neovascularization in one or both eyes by 

54 weeks PMA with ascertainment performed between 50 and 70 weeks. Yang et 

al said that their previous study found that Zone I ROP had higher recurrence rate 

compared to Zone II ROP and Stage 3 ROP needed more treatments than Stage 1 

or 2 ROP.13,15  

The patients who fulfilled the minimum endpoint of follow up in 55 weeks 

were 3 patients. They came for routine follow up until 78-80 weeks PMA. We can 

see there is no reports about recurrence event of ROP or any other complications 

from those patients. Patient in case 4 and 5 came up to the hospital just until 44 and 

47 weeks PMA in state of regressed ROP. There is no any information in the 

medical records whether the patients would continue follow up visit in their local 

ophthalmologist or not.  

Yetik et al stated in their study that the APROP cases in the early stages of 

the disease, regression may be easier than threshold but initial regression cannot 
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guarantee full maturation without additional treatment. APROP treatment resulted 

in more cases of recurrence that occurred somewhat earlier, in five eyes after only 

1.2 weeks (8.1 %,) and two eyes required a third injection within 2.5 weeks(3.2%)16 

The initial clinical sign of regression is the development of a clear zone of 

retina beyond the shunt, followed by the development of straight vessels crossing 

the shunt and an arteriovenous feeder extending into the avascular retina. Clinical 

response can be seen within 28–48 hours in terms of reduction of plus disease in 

diminishing of the tunica vasculosa lentis, melting away of the ridge, and fading of 

extra retinal neovascularization.7,12  

Four patients had regressed ROP in the following 4 weeks after anti-VEGF 

injection. Only one patient in case 3 (2 eyes) kept progressing until reaching ROP 

stage V in 4 weeks in right eye and 8 weeks in left eye. Even though, It showed us 

the regressed plus disease in the following week after injection. This condition was 

thought to be associated with his very low birth weight and also advance ROP had 

been developed in initial examination. However, the surgery was done in the 

patient, but the ROP kept progressed. It is corresponding with the study results from 

Yetik at al that intravitreal Bevacizumab injection as monotherapy seems to be a 

very effective treatment modality for ROP and can salvage almost all ROP cases 

before stage 4.16 

Post injection, infants are closely monitored for potential complications, 

including cataract, endophthalmitis, and retinal detachment. The complication rate 

after injection was 5.9 %, with 4.7 % due to subconjunctival hemorrhage and 1.2 % 

due to pinpoint choroidal incarceration to the injection site, which we referred to as 

“black dot sign”. 7,16 There were no such early complications reported in this 5 cases 

after the injection of anti-VEGF.  

Another complication with intravitreal injection of bevacizumab in ROP is a 

longer recurrence time compared with conventional laser therapy. The BEAT-ROP 

study observed a late recurrence of disease in 2 of 62 eyes in infants with zone 1 

disease and in 4 of 78 eyes in infants with a posterior zone 2 disease after treatment 

with IVB. Considering all recurrences together, the time to recurrence was 16.0 ± 

4.6 weeks in 6 eyes that received intravitreal bevacizumab injection, compared with 
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6.2 ± 5.7 weeks in 32 eyes that received conventional laser therapy. Additional laser 

photocoagulation may be necessary in these patients.13  

There is biological plausibility that these agents reach the bloodstream and 

could potentially cause systemic side effects in the developing ROP baby. VEGF is 

important to kidney, brain, and lung development, as well as to retinal and neuronal 

health. Inhibiting VEGF thus raises concerns about developing organs in the 

premature infant. Kong et al reported reductions in levels of numerous cytokines 

after intravitreal injection of bevacizumab in babies. Those mediators may also be 

involved in the development of bronchopulmonary dysplasia. However, to date 

little data are available that assess the safety, especially the long-term safety, of 

using anti-VEGF therapy to treat ROP. 12,17  

We cannot say that there was not any recurrence or any systemic complications 

in these 5 patients due to loss of long term follow up. Even though, there are 3 

patients had fulfilled the term of minimum endpoint based on BEAT ROP study. 

 

V. Conclusion 

Intravitreal anti-VEGF treatment had revealed good outcome (regressed ROP) 

in 4 cases in this study for a short term follow up. Even there is no regression in 1 

case, the anti-VEGF injection showed the regressed plus disease in the patient. Late 

timing of initial examination could be associated with the late stage development 

of ROP and delayed treatment. The infants treated with primarily intravitreal anti-

VEGF therapy require prolonged follow-up to ensure that any disease recurrence is 

not missed after initial treatment. Further prospective study is suggested in order to 

evaluate long term efficacy and safety.  
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