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Retinopathy of prematurity (ROP) is a significant cause of 
preventable  blindness in infants.[1] This retinal vaso-proliferative 
disease arises from multifactorial aetiology, with lower gestational 
age (GA), low birthweight (LBW) and hyperoxia being the most 
frequently identified risk factors.[2] Additionally, hyperglycaemia, 
slower postnatal growth, neonatal infections (especially fungal) 
and genetic factors have been implicated in increasing the 
risk of ROP.[3] The classification of ROP is standardised by the 
International Classification of ROP (ICROP3), revised in 2021, 
which facilitates appropriate and timely treatment (Fig. 1).[4]

In recent years, advancements in neonatal care have markedly 
improved the survival rates of LBW infants, leading to a corresponding 
rise in ROP prevalence.[5] Globally, it is estimated that 50 000 infants 
are diagnosed with ROP annually.[6] South African (SA) data suggest 
that 16 000 infants annually are at risk of developing ROP.[7,8] In SA, 
ROP accounts for 10.6 - 13.8% of attendees in schools for the blind.[9,10] 
Improved management of ROP can improve the morbidity of our 
affected populations.

A review of the literature indicates that the prevalence of ROP in 
Africa varies widely. A 2018 retrospective review in Kenya found that 
41.7% of 103 premature infants screened were diagnosed with ROP.[11] 
While a 2015 study in Nigeria reported a prevalence of 15% among 
80 examined infants.[12] In 2016, Visser Kift et al.[13] determined the 

SA prevalence of ROP among infants at Tygerberg Hospital to be 
33.4% (n=1 104). Two recent SA studies also estimate the prevalence 
at 27.6% (n=135)[14] and 24.5% (n=94).[15] More prevalence data 
in the SA context will assist in the creation of more representative 
guidelines. This will facilitate better patient management, and allow 
us to better understand the variance in ROP data.

Bevacizumab, a monoclonal anti-vascular endothelial growth 
factor (VEGF), is a rapidly growing treatment modality for ROP 
in the SA context due to its lower cost and ease of use.[16] This is 
because bevacizumab does not require a general anaesthetic, and 
therefore no neonatal anaesthetists, nor resource-intensive monitoring 
after anaesthesia. Intravitreal bevacizumab (IVB) can be done with 
topical anaesthesia, has been shown to be 95% efficient in patients 
with ‘threshold disease’ and is more effective in treating posterior 
zone disease than conventional laser photocoagulation.[16,17] In many 
resource-constrained settings such as SA, off-label use of IVB is the 
only treatment modality available to ophthalmologists to manage ROP.

As with photocoagulation, anti-VEGFs do not come without 
risks. The safety profile and pharmacokinetics of this drug in 
neonates is not completely understood.[18] There are serious adverse 
reactions possible with IVB: concerns about systemic effects, ROP 
recurrence, endophthalmitis, iatrogenic cataract and accelerated 
retinal detachment.[17] The literature regarding the off-label use of 
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IVB for ROP is increasing quickly.[18] Nonetheless, many of these 
studies consist of retrospective case series or reports, with only a 
limited number offering robust evidence.[18] It is therefore important 
to better understand the outcome and complications of IVB in the 
SA setting.

Methods
This was a retrospective study conducted at the Department of 
Ophthalmology, Rob Ferreira Hospital, SA. The unit is in a tertiary 
referral centre in Mpumalanga Province, hosting ~369 beds.[19] The 
investigators reviewed all the ROP referrals made to the department 
between January 2020 and December 2023. Referrals are received 
from within the hospital as well as from nearby hospitals when an 
infant is <32 weeks GA, born with a birthweight <1 500 g, or born 
with a birthweight >1 500 g and with significant risk factors (sepsis, 
supplemental oxygen, intraventricular haemorrhage (IVH), anaemia, 
blood transfusions, organisms on blood culture.)

ROP screening was performed by the same specialist 
ophthalmologist throughout the study period. Screening was 
performed in aseptic conditions, using an indirect binocular 
ophthalmoscope with a condensing lens. Patients determined to 
have type 1 ROP, according to early treatment of retinopathy of 
prematurity treatment protocol (Table  1),[20] were treated with IVB 
within 72 hours.[21] Patients with type 2 ROP were followed up until 
fully vascularised, and patients with type 1 ROP were followed up 
until 60 weeks post menstrual age.[21]

All patients’ notes were made in duplicate and kept on record in 
the department. A central register was used to record all screened 

patients. These records were used to collect and compile the data 
in the study. All patients seen by the screening team had their 
appointments documented and recorded on the register. A clear 
follow-up plan or final outcome was recorded for every patient.

Results
A total of 267 infants were referred to the ophthalmology department 
over a 3-year period between January 2020 and December 2023. The 
screening yielded 72 patients with ROP, demonstrating a prevalence 
of 27.0% (95% confidence interval (CI) 22.0  -  32.6) of all referred 
patients (Table 2). Of the 72 patients with ROP, type 1 and type 2 ROP 
accounted for 31.9% (n=23) and 68.1% (n=49), respectively. One 
infant died in the study period. All remaining infants were discharged 
or lost to follow-up.

The mean (standard deviation (SD)) birthweight of screened 
infants was 1 350.0 (276.2) g, and the mean (SD) GA was 30.3 (2.4). 
The data show that the cohort with the lowest GA (24 - 26 weeks) and 
lowest birthweight (800 - 999 g) had the highest prevalence of ROP: 
57.1% (n=8/14) and 73.7% (n=14/19), respectively (Table 2). 

All 267 referral documents reviewed contained at least one 
identified risk factor, as shown in Fig. 2. Among the patient groups, 
those with IVH (n=8) exhibited the highest prevalence of ROP 
at 37.5% (n=3), although this group had a notably small sample 
size. ROP rates exceeded 30% in infants with GA ≤32 weeks 
(30.7%), LBW (≤1 500 g) (30.3%) and sepsis (31.5%). Additionally, 
significant prevalence rates of ROP were observed in infants 
requiring oxygen therapy (30.4%) and those who received ≥1 blood 
transfusion (30.6%). 

Stages of ROP 
1: Demarcation line 
2: Elevated ridge 
3: Ridge with extraretinal �brovascular 
 proliferation 
4: Partial retinal detachment (subdivided 
 into 4A/4B) 
5: Total retinal detachment 

Anatomical zones 
1: Circular area centred on the optic disc, 
 with a radius of twice the disc-to-macula 
 distance (most severe) 
2: Extends from zone I to ora serrata 
3: Peripheral crescent-shaped temporally, 
 beyond zone 2 (least severe)
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Fig. 1. International Classification of Retinopathy of Prematurity.[4] (ROP = retinopathy of prematurity.)

Table 1. Revised indications for the early treatment of retinopathy of prematurity 
Zone/plus* disease Stage 1 Stage 2 Stage 3
Zone 1 Type 1
Zone 1 and plus Type 1 Type 1 Type 1
Zone 2
Zone 2 and plus Type 1 Type 1
Zone 3
Zone 3 and plus

Type 1 highlighted blocks indicate infants who are to be treated within 72 hours. Blank blocks indicate infants classified as type 2 retinopathy of prematurity (ROP), who should be observed.[20]
*Plus disease is a severe form of ROP where retinal blood vessels become abnormally enlarged and twisted.
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There were 23 infants who were treated 
with IVB after being classified as type 1 
ROP (Table 3). No cases of endophthalmitis, 
vitreous haemorrhage, thromboembolic 
events or death occurred in the treatment 

group. One patient had bilateral peripheral 
tractional retinal detachment (stage 
4), but this was noted prior to treatment 
and was not influenced by the IVB. Of 
the 23 treated patients, only 56.5% (n=13) 

completed their follow-up examinations 
until 60 weeks post menstrual age. Of the 
10 who did not complete the follow-up 
course, 5 were noted to be almost fully 
vascularised before defaulting follow-up. 
Only 2 patients required >1 IVB, and both 
were fully vascularised at discharge. Among 
all 72 patients diagnosed with ROP, only 
59.7% (n=43) followed up until discharge 
was indicated. Of the 29 remaining patients, 
1 died in the neonatal intensive care unit 
(NICU), and the remaining 28 did not attend 
all their follow-up appointments. 

Discussion 
This review set out to describe/assess the 
prevalence and risk factors associated with 
ROP in an SA setting. The result in this study 
closely mimics previous studies conducted 
within SA: a 2016 cross-sectional study 
conducted at Tygerberg Hospital showed a 
ROP rate of 33.4% (n=1 104),[13] compared 
with our study’s 27.0% (n=267). This again 
is similar to two reported studies from 
Kalafong Hospital (24.5%, n=94)[15] and 
Groote Schuur Hospital (29.6%, n=135).[14]

Our data confirm that LBW and low GA 
remain the strongest predictors of ROP. 
Although a limited number of IVH infants 

Table 2. Numbers and proportions of screened infants developing ROP according to GA and birthweight (N=267)
Characteristic Total, n No ROP, n % Any ROP, n % Type 1, n % Type 2, n %
GA, weeks (mean (SD))  
24 - 26 (25.7 (0.6)) 14 6 (42.9) 8 (57.1) 4 (28.6) 4 (28.6)
27 - 29 (28.3 (0.7)) 79 48 (60.8) 31 (39.2) 9 (11.4) 22 (27.8)
30 - 32 (30.9 (0.9)) 138 106 (76.8) 32 (23.2) 10 (7.2) 22 (15.9)
33 - 35 (33.6 (0.6)) 29 28 (96.3) 1 (3.4) 0 (0) 1 (3.4)
≥36 (37.1 (1.1)) 7 7 (100) 0 (0) 0 (0) 0 (0)
Total (30.3 (2.4)) 267 195 (73.0) 72 (27.0) 23 (8.6) 49 (18.4)
Birthweight, g (mean (SD))  
800 - 999 (916.7 (57.6)) 19 5 (26.3) 14 (73.7) 8 (42.1) 6 (31.6)
1 000 - 1 199 (1102.7 (51.8)) 49 29 (59.2) 20 (40.8) 8 (16.3) 12 (24.5)
1 200 - 1 399 (1 282.2 (63.1)) 96 72 (75.0) 24 (25.0) 4 (4.2) 20 (20.8)
1 400 - 1 599 (1 482.3 (57.8)) 68 60 (88.2) 8 (11.8) 2 (2.9) 6 (8.8)
≥1 600 (1 860.5 (253.5)) 35 29 (82.9) 6 (17.1) 0 (0) 6 (17.1)
Total (1 350.0 (276.2)) 267 195 (73.0) 72 (27.0) 23 (8.6) 49 (18.4)

ROP = retinopathy of prematurity; GA = gestational age.
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Fig. 2. Risk factors in the study population who were screened for retinopathy of prematurity (N=267). 
(ROP = retinopathy of prematurity; IVH = intraventricular haemorrhage.)

Table 3. Outcomes and complications of patients with type 1 ROP treated with bevacizumab (N=23)

 Zone n Complications, n
Outcome

Fully vascularised/discharged, n (%) Lost to follow-up, n (%)
Zone 1 8 0 5 (62.5) 3 (37.5)
Zone 2 11 0 6 (54.5) 5 (45.5)
APROP 2 0 1 (50.0) 1 (50.0)
Not noted 2 0 1 (50.0) 1 (50.0)
Total 23 0 13 (56.5) 10 (43.5)

ROP = retinopathy of prematurity; APROP = aggressive posterior ROP.
Type 1 ROP infants had to be followed up until 60 weeks post menstrual age, and type 2 ROP infants had to be followed up until fully vascularised. Any patients who did not fulfil these criteria 
were deemed lost to follow-up.
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(n=8) were included, their 37.5% ROP prevalence was comparable 
with infants ≤29 weeks GA (41.9%, n=39/93) and infants with 
a birthweight ≤1  399  g (35.4%, n=58/164). A consistent indirect 
relationship between GA/birthweight and ROP was demonstrated 
across the different GA/LBW cohorts. Our study suggests that in 
resource-constrained settings, there are certain extremely high-risk 
groups that warrant prioritised and monitored screening. These are 
infants who show very high rates of ROP requiring intervention, such 
as LBW infants <1  200  g and infants with a GA <30 weeks. These 
two cohorts show treatment rates of 23.5% (n=16/68) and 14.0% 
(n=13/93), respectively. Approximately one in every five infants 
screened in these two aforementioned high-risk cohorts will require 
sight-saving intervention.

In our study of 267 infants, all of our included risk factors carried 
similar weights. From Fig. 2, we can see that each of the screening 
criteria/risk factors have a relatively equal prevalence of ROP 
(26.1 - 37.5%). There were few IVH patients, and more numbers are 
needed to delineate its slightly higher ROP prevalence. No ethnic 
associations were reported in our data, as this is not part of referral 
protocols. 

Of all screened infants, an ROP treatment rate of 8.6% (n=23/267) 
was demonstrated. This is substantially greater than those in other 
SA studies, which had a treatment rates of 2.5% (n=27/1 104),[13] 1.5% 
(n=2/135)[14] and 1.5% (6/356).[22] The latter two studies had lower 
screening cut-offs for inclusion (<1 251 g and ≤1 500 g, respectively), 
and therefore higher-risk populations, while still showing a lower 
treatment rate. These studies used the same treatment guidelines 
as our protocol (Table 1). Therefore, we can attribute the increased 
treatment rate to our specific population and not a change in 
management strategies. Visser Kift et  al.[13] and Keraan et  al.[14] 
demonstrated that no infants with type 1 ROP were observed 
above their respective weight thresholds of <1 000 g and <1 250 g. 
In contrast, our data revealed that 6  infants exceeded the 1  250  g 
screening threshold, and 15 infants exceeded the 1 000 g threshold. 
These accounted for 26.1% (n=6/23) and 65.2% (n=15/23) of our 
treatment group, respectively.
No cases of ROP recurrence, endophthalmitis, iatrogenic cataract or 
accelerated retinal detachment associated with IVB administration 
were observed in our treatment group, which demonstrated 
favourable outcomes. These findings underscore the safety and 
efficacy of IVB in our clinical setting. Our higher treatment rate 
compared with other local studies warrants careful examination. 
Two possible theories could explain this discrepancy, although 
the exact reasons remain unclear and merit further investigation. 
Firstly, a screening bias might be at play. It is possible that our 
specialist ophthalmologist adopts a more cautious approach, opting 
to overtreat borderline cases of type  1 ROP rather than risk 
undertreatment. Secondly, challenges within our NICU, such as 
poor oxygen saturation monitoring, high infection rates and other 
suboptimal neonatal care practices may contribute to a higher 
incidence of type 1 ROP. Notably, our prevalence data align closely 
with that of other SA studies, suggesting that we are not dealing 
with a higher-risk population overall. Future studies should explore 
these potential factors in greater depth to understand the observed 
differences in treatment rates. 

The attrition rate among our 72 infants with ROP was 40.3% 
(n=29/72), which is markedly higher than the 8.9% and 13.8% 
reported in two other SA studies.[14,22] This concerning statistic 
is particularly significant in our setting, where IVB is the 
only available treatment modality. Unlike conventional laser 
photocoagulation, IVB necessitates more frequent and prolonged 
follow-up, posing a  substantial challenge for populations with 

limited access to healthcare facilities, particularly in less urbanised 
regions. This underscores the potential benefits of laser therapy in 
settings where reliable follow-up is less feasible. Additionally, 
extraordinary care must be taken to ensure thorough screening 
of LBW and low GA infants, with senior clinicians establishing 
robust safety protocols to prevent these vulnerable patients from 
being missed. While IVB remains a safe and effective treatment, 
laser therapy could offer a strategic advantage in certain contexts, 
though its broader implementation is hindered by the significant 
resource demands required to sustain it in smaller, resource-
limited centres. Further research is needed to identify and address 
the specific barriers to follow-up care in rural and underserved 
populations, including logistical, socioeconomic and healthcare 
system-related factors.

A key limitation of this study is that it does not fully represent 
all infants born at Rob Ferreira Hospital and its catchment area, as 
some infants were likely missed. While most infants are referred 
to the ophthalmology department for screening, a proportion are 
discharged from the nursery before ROP screening is conducted. 
They are also not provided with a follow-up screening appointment 
at the eye clinic. However, the number of infants affected by this gap 
in care is relatively small. Efforts to ensure systematic tracking and 
scheduling of follow-up appointments for all at-risk infants could 
help to address this limitation in future studies.

Conclusion
This study highlights the burden of ROP in an SA tertiary referral 
centre, with a prevalence of 27.0%, aligning with rates from similar 
local studies. The treatment rate of 8.6% was higher than those 
reported in other SA centres, potentially reflecting differences 
in neonatal care. IVB proved to be a safe and effective treatment 
option, with no treatment-related complications observed. However, 
the attrition rate of 40.3% underscores the need for improved 
follow‑up systems, particularly in rural and underserved populations. 
Enhanced referral pathways, stronger oversight from senior clinicians 
and the exploration of alternative treatment modalities, such as laser 
photocoagulation, may help to address these challenges. Further 
research is required to investigate the underlying causes of higher 
treatment rates, and to develop strategies for improving follow-up 
adherence and access to care.

Data availability. All raw data generated during this study will be made 
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