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Abstract

Purpose: Retinopathy of prematurity (ROP) is widely regarded worldwide as a major cause of
childhood blindness, however until recently the disease has not been recognized in most of the
African continent. As a result of changing economic conditions, there is growing evidence that the
population at risk for ROP in Africa is increasing. This report aims to summarize the published
literature on ROP from Africa.

Methods: We performed a systematic literature review of the English and French online literature
databases by applying a general search strategy initially on May 1, 2017 with repeat inquiry on
May 20, 2018. Search phrases included multiple variants of terms including “ROP”, “retinopathy
of prematurity”, in conjunction with each of the individual 54 recognized sovereign African states.

Findings: 25 individual studies from 6 African nations were identified: South Africa (10), Egypt
(7), Nigeria (4), with the nations of Sudan, Rwanda, and Kenya each having one respective study.
2 countries (South Africa and Kenya) have developed national ROP policies for primary and
secondary prevention.

Summary: Review of the published literature suggests that ROP is emerging in Africa, however
there are published data from 6 / 54 (11%) African nations. Blindness from ROP is often
preventable with appropriate primary and secondary prevention. This report provides compelling
evidence that these efforts should be undertaken to implement and evaluate regionally appropriate
ROP prevention programs in a growing number of African countries.

Corresponding Author: J. Peter Campbell, MD, MPH, 3375 SW Terwilliger Blvd, Portland, OR 97239, campbelp@ohsu.edu,
5034947891 (p), 5034947233 (f).

This submission has not been previously published (or submitted) elsewhere.
None of the following authors have any proprietary interests or conflicts of interest related to this submission.



1duosnuen Joyiny 1duosnuey Joyiny 1duosnuen Joyiny

1duosnuep Joyiny

Page 2

Introduction

The World Health Organization’s Vision 2020 program identified retinopathy of prematurity
(ROP) as a leading cause of childhood blindness, particularly low- and middle-income
countries (LMIC).1 More than 184,700 infants born prematurely worldwide in 2010 were
estimated to have developed ROP of any stage, 20,000 of which later became blind or
severely visually impaired.2 Infancy-acquired blindness has large implications from a
societal and economic standpoint. Much of this burden however may largely be prevented
through early screening and prompt treatment of vision-threating disease. LMIC are
experiencing an increasing epidemic of ROP as more premature babies survive due to
improved neonatal care.2 Under the implementation of the United Nation’s Millennium
Development Goals, there was a 53% reduction in under-five child mortality from 1990 to
2015, nearly all of which is due to reduced mortality in the first year of life.# From the
neonatal mortality perspective, this is encouraging; however, since only an estimated 40% of
neonatal intensive care units (NICUs) in LMIC settings have established ROP screening
programs®, this foreshadows the emerging epidemic of childhood blindness in LMIC.

ROP is a disease that did not exist one hundred years ago. It emerged as health systems
improve and neonatal mortality reduces. In LMIC, accurate estimates of the incidence of
ROP in preterm infants are often lacking, and this is particularly true in Africa. With an
estimated population more than a billion, Africa is the world’s second most populous
continent after Asia.5 More than 60% of the world’s pre-term births occur in South Asia and
Sub-Saharan Africa (SSA).” Nigeria, the most populous country in SSA has the 3 highest
rate of prematurity in the world.” A decade ago, ROP was not a leading cause of blindness in
SSA, where diseases such as avitaminosis and measles are the primary contributors of
preventable blindness, however this is changing.8-9 As a result, ROP has been largely
neglected by several blindness prevention programs in Africa.®

Some of the earliest regional ROP studies conducted in Africa concluded there were no
reports of ROP8~2, and until recently there were limited data regarding incidence of ROP in
Africa. However, in the last decade there are an increasing number of published reports
demonstrating that in certain African nations ROP is emerging. Accurate determination of
ROP prevalence is essential for strategic public health planning and further health policy
considerations.® ROP screening guidelines exist for only 2 countries in Africa (South Africa
and Kenya), yet this report will show that there are published data on ROP from 6 African
nations. In order to advocate for the development of screening guidelines and the
implementation of screening programs, this systematic review aims to address the
knowledge gap that exists regarding the changing epidemiology of ROP in the African
continent.

Materials and Methods

Search Strategy and Study Selection Criteria

Preferred Reporting Items for Systematic Reviews and Meta- Analyses (PRISMA)
guidelines were followed throughout the search and data extraction process. Multiple
databases including Web of Sciences, PubMed/EMBASE, Medline, SCOPUS, African
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Journal Online, Index Medicus for Eastern Mediterranean Region were searched initially on
May 1, 2017 with repeat inquiry on May 20, 2018. A general search strategy was applied
using MeSH terms “retinopathy of prematurity”, “retrolental fibroplasia”, or “ROP” in
conjunction with MeSH terms “Africa” and each of the respective individual 54 recognized
sovereign states. Additionally, French literature databases were searched using terms
“Rétinopathie du premature” and “Fibroplasie rétrolentale” to encompass any additional
results. Of interest were primary studies relating to the epidemiology of ROP in the neonatal
period. Article duplications, meta-analyses, blindness school studies, and case reports were
excluded from the final analysis. Article titles and abstracts were assessed for relevancy.
Eligible studies were obtained for full-text screening. Snowball searching of reference lists
was used to identify further studies of interest. No restrictions were placed on the date of
study or date of article publication. Institutional Review Board approval was not required by
the University of Illinois, Chicago for this review article.

Data extraction and study quality

Results

Acrticles which met the selection inclusion criteria were reviewed in a full-text manner. The
following data was extracted from each study: basic demographical information of each
study and their respective participants, including the first author’s name, date of the study,
sample size, province or country of study, the study’s inclusion criteria for screening in
terms of guidelines for birthweight (BW) and gestational age (GA). Additional data that was
collected included the determined ROP incidence and/or prevalence of the study as well as
the mean birthweight and gestational age of the studied neonates.

The study flowchart is shown in Figure 1, and the findings are summarized in Table 1. 25
individual studies from 6 African nations were identified with the plurality of studies
emanating from South Africa (10), followed by Egypt (7), Nigeria (4), and the nations of
Sudan, Rwanda, and Kenya each having one respective study. All included papers were
cross-sectional studies. No additional relevant publications were found in corresponding
French literature databases. The sample size of the studies was between 18 and 981 cases.

Country Specific Data (in alphabetical order)

Egypt—Egypt is the third-most populous country in the African continent with an
estimated the number of live births around 1.88 million per year, and an estimated 136,000
preterm births.10 At the present time, no formal screening criteria for ROP has been
published for Egypt. Seven studies have been published from Egypt with ROP incidence
ranging from 19.2 — 69.4%.11-12 |n 2012 Hakeem published a study of 172 infants within a
two-year prospective report found ROP in 19.2% of studied infants (GA <32 weeks and BW
<1500g or infants BW >1500g who were exposed to oxygen therapy more than seven days).
11 Two studies in Alexandria, Egypt by Nassar (2016) and Bedda (2014) reported a ROP
prevalence of 36.5% (GA <32 weeks and BW <1500g) and 33.7% (GA <33 weeks and BW
<1500g) respectively.13-14 In 2017 Ali et al. published a retrospective cohort study reporting
an incidence of 69.4% (GA <37 weeks and BW < 2500g).12 The latter study confirmed
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cases of ROP occurring outside of UK or AAP criteria for BW and GA: 26 patients had GA
>32 weeks and 30 patients had BW >1500g.12

Kenya—Kenya has approximately 1.5 million live births each year with 188,100 infants
born prematurely each year.19 One study was identified conducted by Wanjala et al during 6-
month timeframe between November 2003-April 2004 at two of the largest public hospital
and referral centers in Nairobi.2® Inclusion screening criteria consisted of GA of 35 weeks or
less and BW 1750g or less. At the end of the follow-up period, 16.7% in a cohort of 120
babies screened were identified to have ROP, only one baby (0.8%) had threshold ROP.1® In
2018, Kenya developed national ROP screening guidelines, making it only the second
country in Africa to do so. In 2018, Kenya developed national ROP screening guidelines,
making it only the second country in Africa to do so. The guidelines closely follow the SA
screening guidelines published in 2013, recommending screening all newborns with BW
<1501g, newborns with GA <32 weeks, and high-risk neonates with BW 1501g-2000g.16

Nigeria—Nigeria is the most populous country in Africa and has the third highest number
of annual preterm births globally with roughly 773,600 out of 6.3 million live births
annually.10 The earliest ROP study in the region was published by Baiyeroju et al in 1995 in
a 18 subject prospective study, identifying only one baby with ROP.17 The authors identified
severe equipment failures and out of the 18 subjects studied, 12 died before the study was
concluded.1” Since the initial study, strides have been made in neonatal care in Nigeria. Adio
et al. found a prevalence of ROP in 47.2% of screened infants (GA <32 weeks and BW
<1500g), but none of the identified cases progressed to severe blinding disease.18 Fajolu et
al identified a prevalence of ROP in 15% of patients and 7.5% of screened infants required
treatment in a study population of GA <32 weeks and BW <1500g.1% All the infants were
referred to a private facility for treatment, but only one family could afford treatment.1®
Nigeria has no public health insurance system so except for the small (wealthy) proportion
of the population able to afford private insurance, all neonatal care services are paid out of
pocket.

Rwanda—Rwanda has an estimated 437,500 live births, with roughly 41,600 babies
preterm.10 Uwizihiwe et al reported a prevalence of ROP of 14.9% at one district hospital
between the years of 2015-2016.20 The authors speculate the lower prevalence figure may
be related to wider inclusion criteria (GA <37-weeks, BW <2500g) as the majority detected
ROP were in infants <15009.20 Additionally, the authors noted a particularly high dropout

rate from the study, only 148 babies were screened out of the 294 infants originally enrolled.
20

South Africa—South Africa has over 1.06 million live births each year, 84,800 of which
are premature.10 The public health sector treats approximately 80% of the population in
South Africa and over the last few years several policies have been implemented to reduce

neonatal and infant mortality?! 97% of deliveries are attended by skilled medical providers.
22

The first reports of ROP in Africa were documented by Straker et al in 1991 showing a
reported prevalence of 19.2% in studied cohort of GA <34 weeks and BW <1500g23. Since
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then publications have emerged from Cape Town, Johannesburg, Pretoria and Tygerberg.
South Africa has made instrumental measures to address ROP, namely the establishment of a
national screening protocol in 2013. The encouraging effects of the screening guideline
implementation in SA were documented in an 8-year follow up report conducted by Du
Bryun. The study stated after the screening protocol’s establishment, there were more timely
referrals for the screening of premature babies a net reduction in the number of children
requiring treatment secondary was appreciated. Treatable ROP decreased from 8.75% in
2011 to 3.98% in 2012 and 2.36% in 201524,

Sudan—Sudan annually has 1.4 million live births with roughly 184,000 preterm births.10
A prospective hospital-based study conducted by Omar et al in 2012-2013 demonstrated a

prevalence of 37% in the 92 infants studied (GA <34 weeks).2> Of those, 12 (35.5%) were

treated with laser therapy.2°

Discussion

There are several key findings from this study. First, there are published data from 6 African
nations. Second, reviewing the rate of ROP publications over time suggests that the disease
is emerging across the continent. Prior to the year 2000, only two countries (South Africa
and Nigeria) had published ROP incidence data, and some of those early papers suggested
ROP was not present?6, Out of the 25 publications we identified, 15 were published since
2014. Third, despite the evidence of an emerging epidemic of ROP in at least 7 African
nations, only 2 have established national screening guidelines to facilitate implementation of
effective primary and secondary prevention programs.

There is published evidence of ROP in Egypt, Kenya, Nigeria, Rwanda, South Africa and
Sudan. Prior work has identified associated economic indicators that predict emergence of
ROP.2 While the majority of the 54 African nations may indeed not yet have the developed
neonatal care services to have a large population at risk for ROP, there are a number of
populous countries with comparable health systems to those with published data where it is
likely ROP may be emerging, such as Ethiopia, Democratic Republic of Congo, and
Tanzania. These data suggest that countries with similar economic and health care
infrastructure should consider implementing pilot ROP screening programs to determine
whether the disease may be emerging in those countries. Allocation of resources to ROP
screening where there is no evidence of ROP incidence is an interesting epidemiologic
chicken vs. egg paradox. Without allocating resources to look for the disease, it may be hard
to justify that those resources are being well spent.

In this study, we used publication of ROP incidence data as a research tool to identify
regions with emerging ROP epidemics. Using this methodology, the incidence of ROP
appears to be increasing (from close to zero in 2000) across parts of the African continent.
While avoidable causes of blindness secondary to measles and vitamin A deficiency
continue to remain among the leading contributors of childhood blindness in Africa, the
relative prevalence of ROP-related blindness is clearly growing in Africa?’-28, This is
unsurprising and follows the pattern of ROP in LMIC in other regions.3 As neonatal care
and mortality continues to improve throughout the continent, there will be a predictable
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growing need for ROP care, or a predictable emergence of a population of blind children.
Further work is needed to evaluate whether there may be other cost-effective and predictive
methods of identifying regions where ROP screening should be implemented without the
resources typically required for large population based epidemiologic studies.

ROP screening guidelines must be regionally relevant, since birthweight and gestational age
cutoffs that work in the US and UK do not often work in LMIC due to differences in
primary prevention.2%-30 Moreover, in the US and the UK, ROP screening guidelines are
based primarily on birthweight and gestational age, both of which are independently
predictive of ROP. However, in many LMIC settings, the estimation of gestational age may
be unreliable. Delport et al bring to attention that because of resource constraints in
developing nations (e.g. ultrasound instrumentation) and lack of routine perinatal
appointments and poor patient follow up, gestational age of neonates is difficult to
accurately assess. In their study, an accurate gestational age was obtainable in only about
10% of cases.3! Most pregnant mothers do not know their gestation and gestational age
assessment is not accurate28. Clinical methods to determine the gestational age in a newborn
infant may not be accurate as the Ballard score, for example, has 2-week variances.32 With
the absence of an accurate gestational age, an infant’s birth weight remains the most reliable
clinical parameter indicative of prematurity. These concerns were reflected in the
recommendations for screening in SA and modified accordingly.33

South Africa and Kenya are the only 2 countries in Africa to have their own national
screening protocols. The ROP guidelines for South Africa published in 2013 detail that all
very-low-birth weight babies <1 500 g or 32 weeks GA should be screened for ROP.30
Screening is repeated until retinal vascularization has reached a stage where the risk of a
serious adverse outcome is considered minimal.33 The 2013 guidelines recommend
screening all VLBW babies at 4 — 6 weeks chronological age or 31 — 33 weeks corrected
GA, whichever comes last.33 The presence of a regular screening program is important to
fundamental recognition of ROP, namely raising awareness of risk factors such as
unmonitored oxygen therapy and the importance of screening to physicians as well as the
parents. The South African screening program is an example of what is urgently required in
other developing nations in Africa in order to limit the ocular morbidity secondary to ROP.
A report following implementation of the SA screening protocol demonstrated a decrease in
the treatable ROP numbers at one large SA hospital.2* The authors state that the
implementation of screening guidelines led to greater awareness among healthcare
providers, resulting in more timeous referrals of premature babies for ROP screening and
treatment. Rates of treatable of ROP were reported at 4.65% in 2008 to 8.76% in 2011, then
3.98% in 2012 and 2.36% in 2015.24 While financial constraints may limit equipment and
staffing, raising awareness and shared urgency through a common screening guideline and
protocol may come to bridge many of those gaps and standardize neonatal care (e.g. oxygen
administration and monitoring) in the prevention of ROP.

ROP care models may look different in the African context than they do in the US/UK.
Emerging innovative technologies may help to compensate for the many resource constraints
required for safe and effective ROP screening. Due to a limited number of trained
ophthalmologists available to screen and manage babies for ROP, there may be a stronger
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rationale to consider telemedicine for ROP screening, which has worked effectively in the
Indian context. Telemedicine systems reduce the human resource utilization but often
require high expenditure of capital resources for the acquisition of expensive fundus
cameras.3* Mobile phone fundus photography or other Health approaches may also be
useful in ROP screening, particularly in regions where more expensive cameras are not
available, but will require careful prospective validation

Conclusion

Africa is a world within a continent with widely varied health care infrastructure both within
and between countries. There are countries where allocation of resources for ROP does not
make sense in 2018. However, as the continent makes steady progress towards the
fulfillment of the millennium development goals, these data suggest the epidemiology is
likely to continue to change in the coming years. The history of ROP has taught us that
blindness from ROP can be prevented in the majority of cases with effective primary and
secondary prevention, but it has also taught that improving neonatal without effective ROP
prevention programs can lead to a rapid increase in the prevalence of childhood blindness.
These data provide compelling evidence that the time is here to implement and evaluate
regionally appropriate ROP prevention programs in a growing number of African countries.
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