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ABSTRACT

Objectives Retinopathy of prematurity (ROP) will become
a major cause of blindness in Nigerian children unless
screening and treatment services expand. This article
aims to describe the collaborative activities undertaken to
improve services for ROP between 2017 and 2020 as well
as the outcome of these activities in Nigeria.

Design Descriptive case study.

Setting Neonatal intensive care units in Nigeria.
Participants Staff providing services for ROP, and

723 preterm infants screened for ROP who fulfilled
screening criteria (gestational age <34 weeks or birth
weight <2000 g, or sickness criteria).

Methods and analysis A WhatsApp group was
initiated for Nigerian ophthalmologists and neonatologists
in 2018. Members participated in a range of capacity-
building, national and international collaborative activities
between 2017 and 2018. A national protocol for ROP
was developed for Nigeria and adopted in 2018; 1year
screening outcome data were collected and analysed. In
2019, an esurvey was used to collect service data from
WhatsApp group members for 2017-2018 and to assess
challenges in service provision.

Results In 2017 only six of the 84 public neonatal

units in Nigeria provided ROP services; this number had
increased to 20 by 2018. Of the 723 babies screened in
10 units over a year, 127 (17.6%) developed any ROP;
and 29 (22.8%) developed type 1 ROP. Only 13 (44.8%)
babies were treated, most by intravitreal bevacizumab.
The screening criteria were revised in 2020. Challenges

included lack of equipment to regulate oxygen and to
document and treat ROP, and lack of data systems.
Conclusion ROP screening coverage and quality
improved after national and international collaborative
efforts. To scale up and improve services, equipment for
neonatal care and ROP treatment is urgently needed, as
well as systems to monitor data. Ongoing advocacy is also
essential.

INTRODUCTION _
Africa and Asia are responsible for over half
§52%) of live births worldwide and. over
0% of babies born preterm. Worldwide, 9
of the 11 countries with preterm birth rates
over 15% are in sub-Saharan Africa (SSA).12
Nigeria has about 7141000 births annually,
aPPrommateI 803000 of which are born
at less than 37 weeks Ig|es,tat|onal age (GA), the
third hlghest after India and China. About
43800 of these babies have a GA of less than
28 weeks.2

Over the last decade, there have heen
notable improvements in human and tech-
nical resource capacity for health in SSA. In
particular, the number of trained ophthal-
mologists available to perform retinopathy
of prematurity (ROP) screening has recently
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Key messages

What is already known about this subject?

» Retinopathy of prematurity (ROP), a vasoproliferative disease
of the retina that occurs in preterm and low birth weight babies,
is becoming more common in Nigeria as a result of better neo-
natal survival rates. Screening and prompt treatment, although
technology-dependent, are vital for preventing blindness from ROP.
There are regional variations in screening criteria based on levels of
socioeconomic development.

What are the new findings?

» Leadership, advocacy, networking and collaborative teamwork
were important for the initiation and enhancement of ROP services.
Development of a national screening protocol facilitated the detec-
tion, treatment and reporting of sight-threatening ROP in Nigerian
babies. Major challenges encountered included inadequacy of
equipment for monitoring oxygen delivery, lack of wide field imag-
ing systems for documentation, and lack of laser equipment.

How might these results change the focus of research or

clinical practice?

» Thefindings of this study have resulted in a modification of national
screening criteria and also provide further evidence to strength-
en on-going advocacy to both governmental agencies and non-
governmental organizations for the provision of equipment and
facilities for ROP services.

increased, due partlg to the. subspecialty fellowship
progiramme rovided by the United Kingdom’s Common-
wealth Eye Health Consortium (CEHC). Over the same
period, the survival ofpreterm babies has also increased as
aresult of several government and development partner
initiatives to expand the provision of neonatal intensive
care units (NICUs). However, in Nigeria, there Eire no
national guidelines on oxyPen delivery and monitoring,
or on target saturation levels for pretefm infants in these
units,2 despite World Health Organization (WHO)45
recommendations, S

About one-third of neonatal admissions in Nigeria
are_babies bom greterm, almost one-third (31%) have
a_GA less than 32 weeks6 7 In 2018, survival rates to
_dlscharq\ei among preterm infants most at risk of ROP
in one NICU was 58% for infants with a GA of 26-27
weeks, and 81% at 28-33 weeks. Likewise, the survival of
extremel I_owblrthwelghtbables éBWQOOO'g) improved
from 28% in 2010 to 43% in 2018, and survival was 80%
for very low birth weight (1000-1499g) babies in 2018.8
However, the increasing survival withouta corr_espondmg
increase in ROP screening and treatment services has le
to reports of infants becoming blind from ROP.910 In
the last quarter of 2016, three children presented with
blinding ROP to the paediatric ophthalmology clinic in
llorin {DAP, personal communication). Thé concern
that an epidemic of ROP blindness was imminent served
as the drive to strengthen ROP care in Nigeria, as has
occurred in South Affica, which now has a national ROP
programme. 1l
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_With regards to screening criteria, ‘one size does not
fit all’ as larger, more mature infants also develop type 1
ROP in resource-limited settings than in well resourced
settings.12Variation in the population of preterm infants
atrisk'is reflected in national ROP screening Pm_dellnes In
many low and midd|e income countries, including South
Africa (2013)Band. KenYa (2018).14 In these countries
the screenln? criteria include a GA of up to 32 weeks, or
a BW of UE 0 1501 ¢; or infants with a GA greater than
32-35 weeks or BW of 1501-2000 g with comorbidities, at
the re_guest of the neonatologist.T3%1n India the criteria
are wider; that is, GA 4 weeks or BW of up to 20009.5

In ngerla, the most populous country in Africa, there
are 42 Tederal government tertiary hospitals with large
NICUs,16 and a similar number “of state government
hospitals also Prowde neonatal services, In 2016, there
was no national protocol for ROP screening. At that time,
the six ho_swtals providing ROP services used different
criteria, with GA criteria ranging from less than 32 weeks
to less than 35 weeks, and

1200g to less than 1900 9,179

This case study describes the processes and collabo-
rative activities undertaken to promote ROP services in
NICUs in Nigeria following the realisation that ROP is an
emerging public health problem. The outcomes of these
efforts are also reported.

criteria from less than

METHODS

This was a descriptive case study. After the perceived
increase in blindness from ROP observed in late
2016, a number of activities and processes were initi-
ated (figure 1). This included advocacy for screening,
enhanceément “of communication and collahoration
between professional coIIea?ues, capacity building and
skills transfer, and the development of & national ROP
screening protocol. In addition, an esurvey was under-
taken to assess the status of essential equipment for
neonafal care and ROP, and the challenges encountered
In de_Ilverm? services in Nigeria. In addition, data from
the first collaborative ROP screemn% activity in Nigeria
using the new protocol were collected and analysed.

Advocacy for ROP screening . .
Advocacy efforts were started in 2017 by local leaders in
ROP care b){engagm%members ofthe Nigerian Paediatric
Ophthalmo ogyand trabismus Society (NIPOSS). Efforts
were_directed towards critical stakeholders, including
hospital administrators, neonatologists and paediatricians,
NICU nurses, ophthalmol_oglsts, midwives and obstetri-
cians, parents of preterm infants, and the general public
through short radigjingles. In addition, presentations on
ROP and its blinding Cconsequences on the child, their
family and caregivers, including medico-legal implica-
tions, were delivered at three national society meetings of
ophthalmologists, paediatricians and neonatologists.

Communication and collaboration
A social media FgWhatsApp) chat group was formed,
the ‘Nigeria ROP Team’, to improve communication,
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Figure 1 Activities for retinopathy of prematurity (ROP) in Nigeria 2016-2020. IPOSC, International Pediatric Ophthalmology

and Strabismus Council.

collaboration, and to share exFerlences_ and resources
among ROP teams on 8 August 2018, Links to join the
%roups were shared with members of NIPOSS, the Vitreo-

etinal Some%ole_gerla (IVRSNR/I%nd the Nigeria Society

a paediatric ophthalmologist and Chair of NIPOSS at the
time, and reached a consensus on the need for a stan-
dardised, national protocol for ROP for Nigeria., Interim
screening criteria and timing of the first screening were

for Neonatal Medicine (N1SON agreed b){ consensus, and it was agreed that evidence on
o _ the po_?u,atlon atrisk of type 1 ROP was needed to refine
Capacity building and skills transfer ‘[he Criteria.

Cawacity-buildl,ng oppor_tunities were prrovided b¥ the
UK’sQueen Elizabeth DiamondJubilee Trust (The Trust;
2012-2019) through the Commonwealth Eye Health
Consortium’s fellowship programme, which™ included
a_south-south Retinopathy “of Prematurity Network
(ROP-NET).Z) Between 2014 and 2019, 18 Nigerian
ophthalmologists, underwent paediatric ophthalmology
training fellowships m,dewgnated trammg Institutions,
several of which were in India where ROP services are
expanding. The ROP-NET supf)orted capacity building,
uality improvement and scale-up of ROP" screening
through a partnership between the University of Ilorin
Teachm(i ospital, Nigeria and centres of excellence in

India between 2017 and 2019. The ophthalmology Part-

nership was with ROP experts in LV Prasad Eye Institute,
Bhubaneswar, India and with neonatal partners from the
Institute of Medical Sciences and Sum fospital in India.
Activities included joint planning meetings followed b
requJrocaI visits for workshops and hands-on training in
ROP screening and treatment.

Development of ROP screening protocol

The International Paediatric Ophthalmology and Stra-

bismus Council (IPOSC) ran a workshop on ROP_for
African countries in Cape Town in September 2018, The

Niqerl_an participants, including neona,tolqtqis_ts, ophthal-

mologists and NICU nurses from five institutions, held a

face-fo-face meeting chaired by one ofthe authors (DAP),
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The protocol, which was finalised within a month of
the meeting by email, was shared with participants from
35 Nigerian institutions on the WhatsA_pP group. The
agree criteria for screening were: (1) infants with GA
of up to 34 weeks or BW 0f less than 2000¢; (2) late
Preterm infants (>34hbut <37 weeks) if exposed t0 risk
actors (prolonged oxygen supplementation, multiple
episodes of apnoea, blood transfusion, respiratory distress
syndrome, intraventricular haemorrhafqe or sepsis); or at
the request of NICU staff because of stormy postnatal
events. The first screening should occur around 28 days
of life, or earlier ifthe infant was to be discharged before
28 days. Screening before discharge in these settings has
been shown to increase follow-up after discharge.2 This
initial protocol was presented to relevant authorities in
the Federal Ministry of Health and was adopted for use
in the developmentof the treatment ?uldelmes for child
eye health services in N|?e_r|a/2 Patient records were
paPer based, and data for this study were extracted and
entered into a Microsoft Excel sPreadsheet. The charac-
teristics of the bahies who developed type 1 ROP were
used to review the screening protocol ata virtual meeting
inJuly 2020.

E-survey . . . .
In order to assess the status of ROP services in Nigeria, an
online survey was used to collect information separately
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for the years 2017 and 2018 on the duration, frequency
and regularity of ROP screening (SJartlmpants’ confi-
dence In providing services for ROP, and challenges
they had encountered in screening and treatment, The
quéstionnaire was designed by one of the authors (DAP)
and sent to a few key members (ophthalmologists and
neonatologists) of the WhatsApp group for feedback and
comments. The final questionnaire was created in Google
forms, where _the first question was to obtain consent'to
participate. The survey, which had 10 closed questions
and one free text quéstion on challenges encountered
with ROP services, was not advertised and did not
include consgstenczf checks. All questions were compul-
sory and particpants were not able to change their initial
responses. All items provided a non-response ORtIOﬂ
such as ‘not applicable’ in_line with CHERRIES check-
list recommendations.ZA link to the form was sent to all
members of the Nigeria ROP Teams WhatsApdp group.
In the invitation, members were requested to designate
one individual (an ophthalmologist or neonatologist)
per institution to complete the form. The email address
of this individual was used to_log onto the esurvey, which
allowed participants’ institutions to be identified as well
as duplicate records. The link was sent on 1January 2019
and responses were requested by the end of the month.
Data were then exported_into Excel, and extracted and
analysed for this paper using frequency distributions..
Patients and the public were not involved in the deshgn,
conduct, reporting, or dissemination plans of this study.

RESULTS

Outcome of advocacy, communication, capacity building and
skills transfer

ByAugust 2019 the ‘ROP Team Nigeria"WhatsApp group
had 40 participants: 18 ophthalmologists, 12 neonatolo-
gists/paediatricians and 10 NICU nurses.

National and international collaboration meetings for capacity
building and skills transfer . . L

The number of tertiary level public NICUs in Nigeria
was 84: in 2017, six were providing ROP services which
increased to 20 in 2018. Screening wasweekly and regular
in 15 (75%) NICUs, but was but'irregular or, mfrec_}uent
in five. Three ROP-blind children were seen in 2017 and

25

National collaboration  Nationalfintemational ~ Centres Screening for ~ ROPblind cases  National ROPdprotocoI
meetings training ROP reported adopte
2017 w2018
Figure 2 Status of retinopathy of prematurity (ROP)
programme in Nigeria in 2017 and 2018.
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one in 2018 (figure 2). The number of ophthalmologists
confidentin ROP screening increased from 10 to 23 over
the same period.

ROP screening and treatment
Following develqpment of the protocol, 10 ROP teams
In tertiary hospitals across Nigeria participated in a
1year prospective study of ROP Using the protocol, from
September 2018 to Aug}ust 2019, A'total of 723 infants
were screened, 475 (65.7%) had GA of less than 32 weeks
and 71 (9.8%) had a GA of more than 32 weeks, while
bl7 (071. %).had a BW of up to 1500g. A total of 127
Sl?.M)rbables develoﬁeed_any ROP; 29°(4.0%) had tyge
he median GA of infants wit

ROP. h type 1ROP was 28
weeks FSI R 27-29 weeks), and the median BWwas 1034.3
35-1174 q): a ‘comparatively large number of

I
gables were examined to diagnose ROP In babies with
lf),lrth V\ée)lght over 1200g and beyond 31 weeks (table 1,

iqure 3).

gOnI one_infant developed aggoresslve posterior ROP
(APROP). Twenty-seven of the 29'babies with type 1ROP
had a GA of less than 32 weeks (27/475, 5.2%% oraBwW
of 15009 (27/517, 5.6%). The two infants with type 1
ROP with a GA of at Ieast 32 weeks and a BW of more
than 15009 had experienced a stormy neonatal period,
with Candida sepsis and multléjle apnoegic attacks, Other
risk factors for ROP included anaemia in 19, (65.5%),
agnoea/resplratory distress syndrome and sepsis, each in
18 (62.1%) babies. _ _

Only 13 (44.8%) of the 29 infants with type 1 ROP
were treated: one had primary diode 810 laser treatment,
and 12 (92.3%) had anti-vascular endothelial g_rowth
factor (VEGF; bevacizumab) injections hecause this was
the only treatment available in"90% of the institutions.
Two (16.7%) of these 12 infants subsequently had laser
treatment for persistent disease. In 12 infants, the ROP
_re?ressed' in one, it pro?ressed to stage 4b. Sixteen
infants (56.2%) were not ireated: 14 parents could not
afford the treatment, one did not consent, and one infant
died within 24 hours of the diagnosis. .

Ata meeting on 21July 2020, the Nigerian ROP Team
took a unanimous decision to adjust the BW component
of the ROP screening criteria, from up. to 20009 to up
to 15009, while maintaining the GA criterion of up to
34 weeks. Neonatologists ma)( still request screening for
more mature or heavier infants ifthey have been exposed
to risk factors. It was agreed that these criteria would be
used for another year, after which they would be reviewed
again.

Online E-survey findings | | . .

Twenty Nltqerlan institutions offering ROP  services
responded fo the online e-survey. Five were not providing
resgular_ser_wces, and the challenges encountered in the
15" institutions pr_owdm? reqular services are reported
(table 2). The main challenge in Jill the institutions was a
lack of wide-field imaging systems to document findings
even though smartphones were used for retinal imaging
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Table 1 Gestational age and birth weight of all babies screened and the 29 with type 1 ROP in Nigeria

Gestational age Number Developed
(weeks) screened % type 1 ROP %
25 5 0.7 1 35
26 35 4.8 3 10.3
27 35 4.8 5 17.2
28 115 15.9 1 37.9
29 65 9.0 2 6.9
30 75 10.4 2 6.9
3 145 20.1 3 10.3
32 177 24.5 0 0
33 40 55 1 35
34 31 4.3 1 35
>34 weeks 0 0.0 0 0.0
Total 723 100 29 100
Median (IQR*)
28 (27-29) weeks
*IQQ.

ROP, retinopathy of prematurity .

by two institutions. Lack o_fequiPmentto requlate oxygen
in NICUs was another universal challenge. Two-thirds of
institutions lacked a laser for ROP treatment.

DISCUSSION ) ) _
ROP emerged as an increasingly important cause of
blindness in children in middle-income countries over
20 years ago.4More _recentIY this ‘third epidemic of ROP
blindness” emerged in South Africad and in other low-
income African countries.227 Few studies on ROP were
published from SSAbefore the year 2000,198which prob-
?ﬁlyt_reﬂects the very high mortality of preterm infants at
e time.

2000- [¢]

1500-

32
Gestational age (weeks)

Figure 3 Birth weight and gestational ages of babies
developing type 1 retinopathy of prematurity (ROP).
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Number Developed

Birth weight (g) screened % type 1 ROP %
<;800 53 7.3 3 10.3

801-1000 80 111 n 37.9
1001-1200 119 16.4 n 37.9
1201-1400 192 26.6 1 35
1401-1500 73 10.1 1 3.5
>1500 206 285 2 6.9

723 100 29 100

Median (IQ range)
1034.3 (935-1174)g

~In 2017, only six of the 84 NICUs in ?overnment-ow,ned
Institutions in"Nigeria provided reqular ROP screenmg,
which had increased to 20 by earl%lz 19. More work needs
to be done to increase the number of centres screening
and gmna%mg ROP. In terms of human resources, the
number 0

cies for ROP screening” and management increased

Table 2 Challenges in the 15 institutions delivering routine
ROP screening in Nigeria

Challenges Frequency %

Lack of equipment and consumables

Electronic systems to document 15 100
ROP findings
Lack of equipment to regulate 15 100
oxygen in NICUs
No laser for treatment 10 66.7
Other: indirect ophthalmoscopes, 4 26.7
specula, eye drops

Other challenges
Data management 13 86.7
Financial support for treatment 10 66.7
Late referral 6 40.0
ROP coordinator/support staff/ 4 26.7
inadequate manpower
Poor motivation and transportation 4 26.7
issues for parents and team
Follow-up 4 26.7

NICU, neonatal intensive care unit; ROP, retinopathy of
prematurity.

opphthalmologists with relevant competen-
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from 10 to 23 over the same period, largely due to the
capamty-bundlng oEprortumtles provided by the Trust’s
south-south ROP-NET partnership and the CEHC fellow-
shlé)?rogramme. _ o
ollaborative efforts between professional societies of

ophthalmologists and neonatologists, in Nigeria as well
as other non-governmental organisations resulted in the
development of the first protocol for ROP. This not only
standardised the provision of services, hut as has been
shown in South American countries, the development
of (1U|delln_es Is @ mechanism for engaging ministries of
health, which is key to scaling up services. 3

The outcome of these ‘activities provides further
evidence to support the positive impact of leadership,
collaboration and advocacy in developing, implementing
and scaling up services for greater coverage and align-
ment of services, 2 This was demonstrated by the more
than_three-fold increase in the number of nstitutions
providing ROP services in Nigeria over a 3-year period.

In ourstudy, 4.0% of the babies screened in 10 NICUs
developed type 1 ROP, comparable to reports from other
SSA countries (1-8.7%).2 3 2 The proportion of
infants with any ROP was lower than reported in other
studies from Africa, which reflect narrower screening
criteria used in some of these countries. Most of the
infants with type 1 ROP had a GA of less than 32 weeks
or a BW of less than 15009, and there were two outliers
one with a GA of 34 weeks. These flndlngs supported
the Nigerian team’s decision to keep the GA screening
criteria atup to 34 weeks GA and adjust the BW to 1500%
or lower, and the inclusion of older or blg{ger Infants wit
stormy clinical course. The finding that"approximately
5% of infants with a GA less than 32 weeks or a BWup to
15009 develoged type 1 ROP despite the relatively hl%h
median GA (28 weeks) suggests that more needs to be
done to improve the quality of neonatal care in Nigeria.

In this study, less them half of the infants with Type 1
ROP were treated, either due to lack of lasers or parental
consent, or the hlgh costofanti-VEGF treatment or infant
death. This situation needs to be addressed as a matter
of urgency through advocacy, mobilisation of resources
better counselling of parents, and by ensuring that ROP
management is included in Universal Health Coverage
finan¢ing schemes. _
. The usg of anti-VEGF agents in the management of ROP
IS becoming increasingly popular globally,33% including in
this study where, in the absence offasers; it was the _rlmarz
treatment in most infants (92.3%), Advantages ofanti-VEG
treatment over laser include that'it is quicker to administer,
can give early resolution of active disease, and may be asso-
ciated with féwer cases of earI){_ons_et hlgh_myopla. owever
the disadvantages are late reactivation of disease, as occurred
In two infants In this study, which can occur many months
later in an unpredictable manner. Most importantly, there is
potential for systemic complications due to the suppression
ofendogenous VEGFwhile many organs are still developing.
Determining which is the best anti-VEGF agentfor ROP, and
the indications, timing and dose required, are active areas of

3

research. 3 For example, a recent dosing study suggests that
0.004m9 bevacizumab mag be the lowest effective dosed:
that is, [/150th ofthe 0.62 ,mgi dose used in the BEAT-ROP
trial, but evidence from clinical trials is needed before doses
can be reduced to these levels.

While most centres conducted reqgular weekly
screening, five reported infrequent screening (some
were scréening at quarterly mte_rvalsz. This is concerning
as hahies withtype 1 ROP"are Ilkelx_ 0 be missed. Efforts
to increase neonatologists’ ownership and awareness are
required. Systems to collect and monitor data on ROP
services, preferably electronic, are also required so that
data can be compared between units and tracked over
time, and to identify the uptake and completeness of
screening and the outcome of treatment.

Also highlighted is the need for peer support for
training in screening and treatment with ?rqw_smn of
equipment. A lack of skilled ophthalmologists is likely to
remain a considerable constraint to scaling_up services
in the future, particularly for screening using indirect
ophthalmoscopy. Under these circumstances, telemedi-
cine as used in’India®has much to offer; retinal images
are captured by hlghI_Y competent, vmtmq teams” of
trained technicians, with remote image analysis by an
ROP expert. R_eal-tllme_lmaqe analysis using artificial
mtelllqence to identify infants with plus disease, a key
sign of t Pe 1 ROP, is also on the harizon,Bwith great
potential for scaling up services. .

As in many low-income and middle-income coun-
tries, there were chaIIen%es with delivering high-quality
neonatal care to ensure that sick newborns survive and
thrive.Z0Exposure to hyperoxia and quctuatln%hyPoxm-
hgpe_roxla are well recognised risk factors for ROP. In the
1 ngerlan institutions included in this study, there was a
complete lack ofalr-oxygen blenders and an inadequate
number of pulse oximeters to monitor oxygen saturation.
This may explain the relatively high proportion of infants
with type 1 ROP de_sthe the relatively broad screer_nng
criteria. Advocacy with the Ministry of Health is require
to ensure that policies for sick and preterm newborns
include the safe delivery of oxygen from immediately
after birth, with target” saturations, as recommended
by WHO.4 Ensuring these policies are in place and are
implemented is critical as neonatal care services continue
to expand.

CONCLUSIONS = )
ROP services in N|?er|a have improved over the_past
3years as a result of focal leadership and several national
and international collaborative efforts. More effort will
be required to scale up services to other NICUs using
the revised screening criteria. In é)artlcu_lar, there 1s an
urgent need to provide wide-fiel |mag|n% systems_ for
screening which can be done by non-ophthalmologists,
and lasers and anti-VEGF for treatment, with flnancgng
mechanisms which ensure that no infants are denie

treatment hecause parents cannot afford it. To prevent
ROP, advocacy with the Ministry of Health is required to
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establish national protocols for safe oxygen delivery in all
NICUs. Continuous collaboration and ongom% advocacy
for support from all stakeholders, dgovernmen interna-
tional and local NGOs are required to control blindness
from ROP in Nigeria. _ _ o

Further research is required using the revised criteria;
this might help reduce the h_|gih number needed to diag-
nose ROP in babies with birth weight over 12009 and
beyond 31 weeks, thereby improving efficiency of ROP
programmes.
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