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Abstract

Background and Aims: Retinopathy of prematurity (ROP) is a severe disease in pre-
term infants. It is seen more frequently in Low-Middle Income Countries (LMIC) like
Indonesia compared to High-Income Countries (HIC). Risk factors for ROP develop-
ment are -extreme- preterm birth, use of oxygen, neonatal infections, respiratory
problems, inadequate nutrition, and blood and exchange transfusions. In this paper,
we give an overview of steps that can be taken in LMIC to prevent ROP and provide
guidelines for screening and treating ROP.

Methods: Based on the literature search and data obtained by us in Indonesia's stud-
ies, we propose guidelines for the prevention, screening, and treatment of ROP in
preterm infants in LMIC.

Results: Prevention of ROP starts before birth with preventing preterm labor, trans-
ferring a mother who might deliver <32 weeks to a perinatal center and giving corti-
costeroids to mothers that might deliver <34 weeks. Newborn resuscitation must be
done using room air or, in the case of very preterm infants (<29-32 weeks) by using
30% oxygen. Respiratory problems must be prevented by starting continuous posi-
tive airway pressure (CPAP) in all preterm infants <32 weeks and in case of respira-
tory problems in more mature infants. If needed, the surfactant should be given in a
minimally invasive manner, as ROP's lower incidence was found using this technique.
The use of oxygen must be strictly regulated with a saturation monitor of 91-95%.
Infections must be prevented as much as possible. Both oral and parenteral nutrition
should be started in all preterm infants on day one of life with preferably mothers'
milk. Blood transfusions can be prevented by reducing the amount of blood needed
for laboratory analysis.

Discussion: Preterm babies should be born in facilities able to care for them opti-
mally. The use of oxygen must be strictly regulated. ROP screening is mandatory in
infants born <34 weeks, and infants who received supplemental oxygen for a pro-
longed period. In case of progression of ROP, immediate mandatory treatment is
required.

Conclusion: Concerted action is needed to reduce the incidence of ROP in LMIC.
"STOP - R102P3" is an acronym that can help implement standard practices in all

neonatal intensive care units in LMIC to prevent development and progression.
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1 | INTRODUCTION

Retinopathy of prematurity (ROP) is a severe disease that might result
in blindness. It is seen in preterm infants with increasing incidence
alongside the shorter duration of pregnancy.? To a great extent, the
disease is preventable via strict control of oxygen delivery to the new-
born infant. ROP is seen more frequently in Indonesia as compared to
high-income countries (HIC). It is also seen in infants with gestational
age above 32 weeks, a group of infants where ROP is not seen in HIC.
In Indonesia, the reported incidence of all stages of ROP in infants
<32 weeks ranged from 18% to 30%.% We studied the incidence in
the NICU of Harapan Kita Women and Children Hospital, Jakarta, as
one of NICUs' role models in Indonesia. We found that 40% of infants
with a GA of <28 weeks had ROP all stages, and 21% showed stage
>3 ROP. Also, concerning is the incidence of ROP in our patients with
a GA of 28 to 32 weeks where any stage ROP was found in 29%, and
stage >3 ROP in 3% of the screened infants.* In comparison, the inci-
dence of any stage ROP in developed countries (NMR <5) is approxi-
mately 21.8% in infants with a gestational age of less than 32 weeks®
and the incidence of ROP llI-V in infants with a gestational age of less
than 26 weeks is 10%.° Many studies have shown that there are three
main risk factors for the development of ROP. First, the shorter the
gestational age, the higher the risk. Second, the lower the birthweight,
the higher the risk. Finally, there is a clear correlation between the
oxygen concentration in inspired air in the first weeks of life and the
development of ROP.

Preventing ROP already starts before birth by preventing preterm
labor and intrauterine growth retardation. After birth, strict control of
oxygen delivery is needed, and neonatal disease should be prevented
as much as possible. In this article, we give recommendations on
reducing the high ROP incidence in an low-middle income countries
(LMIC) like Indonesia.

2 | SEARCH MAJORRISK FACTORS
OF ROP

21 | Gestational age at birth and birth weight

21.1 | Background

Gestational age at birth (GA) and birth weight (BW) are the most sub-
stantial known risk factors for the development of ROP. The most effec-
tive way to reduce the incidence of ROP is to prevent preterm delivery.
A 100 g increase in BW decreases the odds of severe ROP with 27%,
and each week increase in GA decreases the incidence of severe ROP
with 19%.” Although preterm birth cannot always be prevented, optimal
antenatal care can reduce the incidence. Early recognition and treatment

of pregnancy complications, such as hypertension, pre-eclampsia, mater-
nal malnutrition, maternal diabetes, and the mother's infections, will
reduce prematurity incidence. The mother's smoking habits are also
another risk factor for the development of ROP as smoking will result in

intrauterine growth retardation.®

21.2 | Clinical management

Pregnant women with complications in pregnancy before 32 weeks
must be referred to a center with experienced obstetricians and an
NICU where full adequate support can be given to the pregnant
mothers and infants of less than 32 weeks.

2.2 | Supplemental oxygen

221 | Background

The immature retina of a preterm infant is susceptible to insults that
disrupt neuro-vascular growth, leading to ROP. Suppression of growth
factors due to hyperoxia results in an arrest of retinal vascularization
(phase 1). Subsequently, the increasing metabolically active, yet poorly
vascularized retina becomes hypoxic, stimulating growth factor-
induced vasoproliferation (phase 2), which eventually can cause retinal
detachment.”

Giving supplemental oxygen that results in high oxygen tension
and saturation is a significant risk factor for the development of ROP.
Studies have convincingly shown that restricting the use of oxygen in
the first weeks after birth reduces the incidence of ROP.!° Both the
concentration of oxygen is given, and the resulting oxygen saturation
must be controlled. Oxygen blenders control the percentage of oxygen
given, and transcutaneous oxygen saturation monitors are the most

widely used systems to control the oxygen saturation in the blood.

222 | Clinical management

Many studies have evaluated the most optimal setting of oxygen satu-
ration limits.*° Setting the low limits of the saturation monitor at 84%
is related to an increased death rate. Setting the upper limit of the
monitor above 95% increases the risk of developing ROP. Based on

1112 it is advisable to aim for a saturation between

several studies,
91% and 95%. To achieve this, the oxygen saturation monitor's alarm
limits should be set between 90% and 96%.1°

The supplemental oxygen should be controlled in each newborn
by close monitoring the oxygen concentration administered and the

resulting oxygen saturation in the infant. Infants should not be
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treated in a facility where these systems are not available, and they
must be transferred to a facility where these systems are available. In
all hospitals where infants are born, oxygen blenders must be avail-
able, both in the delivery room and in the neonatal ward. In case no
oxygen blender is available, oxygen must be diluted with room air
because 100% oxygen is extremely hazardous for the newborn
infant. The desired oxygen concentration can be calculated using the
following formula {(n1x21) + (n2x100)}: (n1 + n2)} (n1 is the flowrate
of air, n2 the flowrate of oxygen). A 60% oxygen concentration will
be obtained from diluting 1 L/min of oxygen with 1 L/min of air.
When 2 L/min of room air is given together with 1 L/min of oxygen,
the resulting oxygen concentration is 47%. When 3 L/min of room air
is given together with 1 L/min of oxygen, the resulting oxygen con-
centration is 37%. A scheme “rules of eight” how to dilute oxygen
and the resulting oxygen concentration is given in Table 1. The oxy-
gen concentration in the oxygen/air mixture can be calculated using

the following formula

n.100+(8-n).21

8 = percentage oxygen

Oxygen concentration should be titrated according to the values
found with the oxygen saturation monitor. In case no oxygen satura-
tion monitor is available, the concentration of supplemental oxygen
should be reduced to a level where the first signs of cyanosis are pre-
sent, whereafter, the oxygen concentration is increased with 5% to
10%.1* Fluctuations in the oxygen saturation must be prevented since
fluctuations and periods with hyper- and hypoxia have been shown to
increase the risk for ROP.> There is no need to use medical gas as
compressed air. As used for diving, compressed air can safely be used
for the newborn infant when flowmeters are available that can deliver

amounts of 1 to 10 L/min.

TABLE 1
oxygen

Oxygen concentration resulting from mixing air and

Resulting oxygen

Pure oxygen Pressurized air concentration (%)

(100%) L/min (oxygen 21%)L/min w
0 8(0.5-10) 21
0.25 7.75(7,5-7.75) 23
0.5 7.5(7-10) 26 (25-26)
1 7 (7-9) 31 (29-31)
2 6 40
3 5 51
4 4 61
5 3 70
6 2 80
7 1 90
8 (0.5-10) 0 100

Open Access

3 | OTHER FACTORS INCREASING THE
RISK TO DEVELOP ROP

3.1 | Maternal factors

3.1.1 | Background

Hypertension in pregnant mothers is suggested to increase the risk of
ROP by influencing vascular growth factors. A meta-analysis found,
however, no relation between hypertension in the mother and ROP.1¢
Smoking is a risk factor, most likely to cause growth restriction due to
smoking.!” Chorioamnionitis might increase the risk of ROP by both
preterm birth and inflammatory mediators, as shown in a recent
review on risk factors for ROP.® Giving corticosteroids to mothers
who might deliver before 32 weeks reduces the risk for BPD. This
medication is related to less severe lung problems and more general
aging effects of corticosteroids.'”?° A lower incidence of BPD will
result in less oxygen supplementation to the infant and thereby a
lower risk of developing ROP.

3.1.2 | Clinical management

Optimal antenatal care is essential to reduce the risk of preterm labor
and improve the fetus's condition. Transferring a pregnant mother to
a center is mandatory in case of complications in pregnancy below
32 weeks. Mothers with severe complications at higher gestational
ages also must be referred. A course of corticosteroids, 12 mg bet-
amethasone for 2 days, should be given to all mothers who might

deliver before 34 weeks.

3.2 | Place of delivery

3.21 | Background

The risk of developing ROP is higher in infants who have severe ill-
ness in the post-natal period. The risk of developing severe ROP is
higher for an infant born in a hospital not equipped with adequate
facilities or a hospital without well-trained personnel. This risk is also
higher when a child needs a post-natal transfer to the NICU, as found
both in the CRYO-ROP and ET-ROP studies.?*?2

3.2.2 | Clinical management

An important method to reduce the incidence of ROP, therefore, is
to transfer a mother (before delivery) to a center with a neonatal
intensive care unit where next to controlling oxygen delivery and
oxygen saturation, full support for a very preterm infant is possible.
All mothers who might deliver before 32 weeks should be transferred
to the perinatal center, while those who might deliver between
32 and 36 weeks should be transferred to district hospitals or
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alternative hospitals with a newborn intensive care center to antici-
pate for possible intensive care that might be needed by the infant
after birth.

3.3 | Infant factors
3.3.1 | Resuscitation
Background

In almost all cases, it is unnecessary to administer supplemental oxy-
gen when resuscitating term or preterm infants. The outcome of
resuscitation is not better when 100% oxygen is given, compared to
room air. Resuscitation with 100% oxygen will induce oxygen radicals,
which are incredibly toxic for newborn infants. Lower levels of oxygen
scavengers, compounds that reduce oxygen toxicity, are seen up to
4 weeks after resuscitation with 100% oxygen. The oxygen radicals
might induce the development of ROP later on.?® Therefore, interna-
tional resuscitation counsels advise that they use room air to resusci-
tate term infants and infants of 32 weeks and higher. There is a slow
increase in oxygen saturation in all healthy, term and preterm infants
after birth®® (Figure 1). This saturation indicates no need to give sup-
plemental oxygen when the oxygen saturation is still 75% to 80%
5 minutes after birth.

100

90
80
70
60
50
40+

30

Oxygen saturation, %

20
104

04

T T T T T T T

0 1 2 3 4 5 6 7 8 9 10
Minutes after birth
- 3d —— 10th ——=- 25th —— 50th ——=- 75th —— 90th -~ 97th

FIGURE 1 Oxygen saturation in the first 10 minutes after birth
(3rd, 10th, 25th, 50th, 75th, 90th, and 97th SpO, percentiles for all
preterm and term infants with no medical intervention after birth)*>

TABLE 2 Suggestions regarding the amount of oxygen
supplementation in the delivery room

Gestational age Initial FiO, Target SpO, at 5 minutes
<37 weeks 0.21 85%-90%

33*C to 36" weeks 0.21 85%

29*0 to 32*¢ weeks 0.21-0.30 80%-85%

<28 weeks 0.3 80%

Note: Lara-Canton | et al Children 2019%—modified from Saugstad et al
Pediatr Res 2019.%°

In infants born after 28 to 32 weeks, it is advised to resuscitate
with 21% to 30% oxygen, after less than 28 weeks with 30% oxygen.
A meta-analysis by Saugstad et al showed that preterm babies
<32 weeks' gestation resuscitated with lower (0.21-0.3) vs higher
(0.6-1.0) initial FiO, showed no differences in morbidity but exhibited
an almost significant trend toward reduced mortality.2* A system-
atic review with meta-analysis published in 2019 by Welsford
et al concluded that preterm newborns' ideal initial FiO, is still
unknown. However, the majority of newborns' <32 weeks' gesta-
tion will require some oxygen supplementation.?®> Suggestions
regarding the amount FiO, that should be given to newborn
infants in the delivery room and the corresponding SpO, targets

are shown in Table 2.2326

Practical clinical management
Resuscitation in term infants and infants born after at least 32 weeks
must be started using room air. At a gestational age of 28 to
32 weeks, the advice is to resuscitate with 21% to 30% oxygen, below
28 weeks with 30% oxygen.'® Higher levels of oxygen are indicated
when the goals for oxygen saturation, as described above, are not
reached. These guidelines conform to the recommendations of the
National Resuscitation Foundation.2”-2®

In cases where supplemental oxygen is given, the resulting oxy-
gen saturation must be monitored. The amount of oxygen given must
be controlled by using an air/oxygen blender. In cases where the
blender is not available, resuscitation with a mixture of 3.5 L/min
room air and 0.5 L/min oxygen, resulting in a mixture with 30% oxy-

gen, is sufficient in almost all cases.

3.3.2 | Optimal nutrition and growth

Background

Infants with a low weight gain after birth have a higher risk of
developing ROP as compared to those who gain weight following the
intrauterine growth curve.” Low weight gain can be caused by low nutri-
ent intake. However, it can also be an indicator of severe illness. Studies
have shown that a deficiency of specific nutrients, particularly n-3 poly-
unsaturated essential fatty acids is related to a higher risk of ROP devel-
opment.?? Many TPN solutions contain only small amounts of these
fatty acids. In cases of severe ilinesses, there might be a low weight gain
and corresponding low IGF-1 levels. IGF-1 is an anabolic hormone pro-
moting anabolism of many tissues, including retinal vessels. Low IGF-1
levels are associated with increased risks for ROP.3® Hyperglycemia
is related to ROP's higher incidences, while hyperglycemia is mainly
seen in extremely sick and preterm infants.” Severe iliness increases
the risk of developing ROP, most likely through the presence of pro-
inflammatory cytokines.* Human milk is recommended to all preterm
infants after birth and effectively prevents necrotizing enterocolitis and
late-onset sepsis.>>** Human milk has also been shown to reduce the
incidence of ROP.3*¢ This might be due to a number of antioxidant
components that could be potentially protective against ROP or the

presence of long chain polyunsaturated fatty acids in human milk.?
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Clinical management

Starting nutrition on the first day after birth is essential. Enteral feed-
ing can be started in almost all infants on the first day with preferably
human milk at a dose of 10 to 20 mL/kg BW/day and increased with
20 mL/kg/day. Starting parenteral feeding with amino acids at a dose
of 2 to 3 g/kg BW/day and lipids in a dose of 1 g/kg/day directly after
birth are essential to prevent muscle breakdown, promote muscle

gain, and optimize the immune response.

3.3.3 | Respiratory problems

Background

Respiratory problems and the use of various techniques to treat these
problems, such as mechanical ventilation, high-frequency oscillation,
and continuous positive airway pressure (CPAP), are associated with a
higher incidence of ROP.3”8 Treating respiratory problems is related
to the incidence of ROP, most likely due to supplemental oxygen. The
more oxygen is used, and the longer the duration of respiratory sup-
port, the higher the risk of developing ROP. Therefore, preventing
respiratory problems and shortening respiratory support by lung-
protective  ventilation

strategies are most important in

preventing ROP.

Clinical management

Corticosteroids should be given to mothers threatening to deliver
<34 weeks. Start with CPAP in all preterm infants <32 weeks. Give
surfactant when oxygen needs >40%, especially when a CPAP level of
8to 12 cm H20 is needed to reach a sufficient oxygen saturation.374°
Recent studies™? showed a lower incidence of ROP in infants treated
with minimally invasive surfactant administration compared to endo-
tracheal intubation. Use lung-protective ventilation strategies by using
only synchronized ventilation modes with volume guarantee, limit
tidal volumes to 5 to 7 mL/kg BW, and use at least 5 cm PEEP. Be
aggressive in weaning from the ventilator and extubate as soon as

possible.

3.34 | Prevention of late onset sepsis

Background

Infections, particularly late-onset sepsis (LOS), increase the risk of
developing ROP.**4? Pro-inflammatory compounds such as prosta-
glandins and cytokines influence the development of the vasculature,
thereby developing ROP.*3

Clinical management

The risk of newborn infants to develop LOS is highly dependent on the
quality of care in the NICU. Proper hygiene policies such as strict hand
washing protocols, clean materials, and aseptic procedures decrease the
risk. The risk to develop LOS is lower in infants who are gaining weight

well, and who have not been treated with broad-spectrum antibiotics.

Open Access

3.3.5 | Blood and exchange transfusions

Background

Many studies showed that blood transfusions increase the risk of
ROP.#+46 A study in Indonesia showed that the risk was also increased
when an exchange transfusion was done.*” The increased risk might be
due to either the administration of adult hemoglobin or the iron over-
load resulting from the transfusions. Iron overload increases the risks of
oxygen radicals. Adult hemoglobin causes a higher delivery of oxygen
to tissues compared to fetal hemoglobin. Some studies found that ane-
mia was related to an increased risk of ROP, as well as the administra-
tion of EPO.*® Delayed umbilical cord clamping—DCC—(not earlier than
1 minute after birth) is recommended for improved maternal and infant
health and nutrition outcomes.*’ In preterm infants, delayed umbilical
cord clamping is associated with significant neonatal benefits, including
the better establishment of red blood cell volume and decreased need
for blood transfusion.”® This intervention is appropriate not only in sick
but also in stable preterm who do not require positive pressure ventila-
tion. DCC intervention should be considered because iron deficiency
anemia is one of the four significant malnutrition problems in vulnera-
ble age groups, including pregnant mothers in Indonesia, next to
protein-energy deficiency, vitamin A deficiency, and iodine deficiency.
Preventing anemia by delayed cord clamping, therefore, is of special
advantage in Indonesia. Hyperbilirubinemia is an increased serum biliru-
bin level that can be prevented by early determination of the bilirubin
level. Early identification of increased bilirubin levels will reduce the

need for exchange transfusions.>?

Clinical management

The most frequent reason for blood transfusion is blood taking. Micro
methods for laboratory determinations are needed. Regarding the
implementation of DCC for the prevention of anemia in premature
infants in Indonesia, we tried to implement this routine in our hospital.
Unfortunately, there is no detailed data regarding the use of DCC in
our country. National guidelines are needed so that this relatively
easy-to-perform procedure can be widely implemented. Hyper-
bilirubinemia must be prevented by early determination of increased

serum bilirubin, together with early use of phototherapy.

4 | STOP:R102P3
We created the mnemonic “STOP - R102P3” to make it easier to

remember the steps to be taken to prevent ROP.

41 | S(Start)

To stop ROP, it starts with preventing ROP antenatally by preventing
preterm birth by referring to the mother. She might deliver before
32 weeks to a perinatal center and give corticosteroids to the mother

in case of threatening preterm labor <34 weeks.
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Optic nerve

Right eye

\ Ora serrata 7

Left eye

FIGURE 2 Scheme of the retina of both eyes showing three-zone borders and clock hours used to describe the location and extent of

retinopathy of prematurity.>®

4.2 | T (Tiered referral system)

Improvement of neonatal care facilities must start in the regional gen-
eral hospital and continue in the referral hospital. A tiered standard
referral system is needed to make it possible for patients to get
services that meet their needs. Stakeholders must realize the estab-
lishment of regional perinatal/neonatal intensive care centers with
complete facilities. Mothers with complications in pregnancy and tiny
VLBW infants at high risk must be sent to the hospital with a tiered

referral system.

e Complications in pregnancy <32 weeks—send the mother to the
hospital with NICU

e Complications in pregnancy 32 to 36 weeks—send the mother to
the hospital with NICU or district hospital

e An infant born <32 weeks or birth weight < 1250 g—send to hos-
pital with NICU

e An infant born 32 to 34 weeks or birth weight 1250 to 1500 g—send
to a district hospital

43 | O (ophthalmology screening and treatment)
431 | Screening infants for ROP
Background

Most cases of ROP resolve naturally. However, there will be progres-
sion to severe disease in some infants that might lead to blindness.

When the progression of ROP to severe stages is detected in time,

treatment can prevent blindness progression. Therefore, all infants
with a risk to develop ROP must be screened. Screening protocols are
published, mainly for HIC countries.’?>> They include a screening of
all infants born before 32 weeks. The screening usually starts at 4 to
6 weeks postnatally (but at least 31 weeks postmenstrual age) and
continues until the retina's complete vascularization. However, these
guidelines need adaptation for Indonesia, as ROP is also seen in
infants with gestational ages above 32 weeks. We developed the
National ROP Screening and Treatment Guideline for preterm babies
in Indonesia at National Neonatologist-Ophthalmologist Workshops,
which should be used in all NICUs in Indonesia.”® These guidelines

advise the following indications for ROP screening®®>7:

e Screen all infants born before <34 weeks and/or BW <1500 g.

e Infants with greater BW or older GA should be screened for ROP
in case the infants received supplemental oxygen, either at birth or
in the first weeks of life. This screening can be requested by a neo-
natologist or pediatrician and depends on the severity of neonatal

risk factors.

Time of first examination
If the GA is more than 30 weeks, baby is examined 2 to 4 weeks after
birth

e |f the GA is less than or equal to 30 weeks, check 4 weeks after
birth

e Infants with 37 weeks or more gestational age do not need to do
ROP screening

e At least one examination before discharge from the hospital
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FIGURE 3 Diagram/flowchart “How to prevent ROP with STOP—ROP?”

Further screening depends on the findings of the first examination .

e Repeat screening every week or 2 weeks until complete vasculari-

zation or ROP is confirmed

e Continue screening until there is complete regression. .
e |f ROP is progressing to type 1 ROP, urgent treatment is needed.

treatment.

Perinatology
(Neonatal Health)
Pediatric

It is necessary to monitor the infants after discharge to

ensure that their disease does not develop into stages requiring

Infants with ROP have an increased risk for other pathologies

such as high-level myopia, squint, and cortical brain damage.
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Therefore, they require a long-term follow-up so that their

problems can be appropriately managed.

At each ROP screening session, an ophthalmologist needs to know
how to classify the severity of ROP in each eye examined. This classifica-
tion will provide information about the prognosis and give guidelines for
making decisions about screening and treatment. The International Com-
mittee for the Classification of ROP has classified it using the following
criteria (Figure 2): (a) The severity of the ROP, (b) The zone in the retina
where ROP is found, (c) The extent of the ROP, (d) Whether the retinal
blood vessels are dilated and/or tortuous (pre-plus or plus disease),
(e) Whether aggressive posterior ROP is present. Furthermore, the sever-
ity of ROP is divided into five categories, namely stages 1 to 5.8

43.2 | Treatment options for ROP
Background
In ROP type 1, there is a clear risk of developing blindness, and treat-
ment is indicated. In the case, ROP type 2, a “wait and watch” approach
is indicated. The definition of type 1 and 2 ROP is as follows:

Type | ROP (high-risk ROP)

e Zone |, any stage ROP with a plus disease or

Zone |, stage 3, with or without plus disease or
e Zone ll, stage 2 or 3 ROP, with plus disease

Type Il ROP (low risk)

Zone |, stage 1 or 2 with no plus disease or
e Zone ll, stage 3 with no plus disease

ROP treatment

The first-line treatment for ROP is laser retinal photocoagulation. This
procedure is quite safe if applied properly and can prevent retinal
detachment.>®>7°7¢0 |n all HIC guidelines, laser treatment is the first
treatment; second is intra-vitreal injection with anti-vascular endothelial
growth factor (VEGF). This intervention might cause more myopia later,
and there is doubt about its safety for disturbed angiogenesis in other
(growing) organs. Indonesia's ROP guidelines also place laser treatment
as first-line therapy. If the laser is technically not possible to perform
(no pupillary response after mydriatics administration), then anti-VEGF
is recommended. The absence of a laser device should not cause delay
or cessation of therapy. In this case, the patient should be referred
to as soon as the patient is stable enough to be transported to an
institution with the facilities and competence for ROP therapy. Laser
treatment requires a trained and highly skilled ophthalmologist.>*>”

44 |
system)

P (program, implementation, and supporting

A comprehensive program to reduce the incidence of the devastating
disease ROP is needed. Collaborative efforts involving obstetricians,

neonatologists, ophthalmologists, nursing staff, and epidemiologists
are needed to reduce the incidence of ROP in LMIC caused by the
increased survival of VLBW infants, made possible by the increasing

number of neonatal intensive care centers.

e A network of regional neonatal intensive care centers with com-
plete facilities is needed. A plan for these centers must be made in
consultation with and supported by all stakeholders, including the
Government and The Indonesian National Health Insurance Sys-
tem. The program to stop ROP includes prevention, early detec-
tion, and screening followed by appropriate therapy to optimize
the quality of life of affected newborns.

e All level 3 NICUs should have the adequate materials and knowl-
edge to work according to the STOP-ROP protocol and have
access to an ophthalmologist who has the knowledge and materials

to screen for ROP—and treatment—if indicated.

Based on the studies on ROP conducted in Indonesia and other
literature, 354142 we propose the following guideline to prevent and
screen preterm infants for ROP. The abbreviation “R102P3” is used
to facilitate the procedures that must be standard practice in all peri-

natal/neonatal units (Figure 3).

e (R1) After birth, Resuscitation is started with room air in a term
and late preterm infants. The recommendation for preterm
infants of 28 to 32 weeks is 21% to 30% oxygen, below
28 weeks 30%.2* Supplemental oxygen is guided by targeted
oxygen saturation levels as advised by international resuscita-
tion counsels (2 minutes 60%, 3 minutes 70%, 4 minutes 80%,
5 minutes 85%).27-28

e (O1). When Oxygen is given, use a blender. When oxygen is given,
use a transcutaneous saturation monitor. The saturation target
should be at 90 to 92%.

e (02) Give Optimal nutrition and maintain normal glucose levels.
Start enteral, preferably mothers' own milk and parenteral nutrition
on day one, and give at least 2 g/kg/day amino acids or protein on
day one and 3 to 4 g/kg BW/day after that.

e (P1) Prevent pulmonary injury by giving early CPAP immediately
after birth to infants <32 weeks and surfactant when the infants
using CPAP FiO2 > 40% despite 10 to 12 cm H,0.

e (P2) Prevent infection by proper hand hygiene and clean materials
and procedures

e (P3) Last but not least, prevent blood- and exchange transfusion by
restricting blood sampling using micro-lab techniques, prevent ane-

mia, and hyperbilirubinemia.
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