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Background: Retinopathy of prematurity (ROP) examination is a painful
procedure that has impact on pain sensitivity, leading to chronic pain. Non-
pharmacologic approaches for the treatment of pain include oral sucrose solution.

Currently, the data regarding pain relief are limited and lack of standard protocol.

Objective: To investigate if oral sucrose solution decreases pain and

physiological distress during ROP examination.

Material and Method: Infants < 32 weeks gestation or birth weight < 1,500 g or
selected infants birth weight between 1,500 and 2,000 g or gestational age more than 32
weeks and infants at risk were enrolled. The intervention group received one dose of 0.2
ml of 24% oral sucrose solution compared to control group who received sterile water as
a placebo 2 minutes prior to the first ROP examination. Pain was evaluated using a
Neonatal Pain, Agitation and Sedation Scale (N-PASS) before and during eye

examination.

Results: Forty infants were randomized into 2 groups (19 infants in intervention
group and 21 infants in control group). N-PASS was found to be significantly lower in
intervention group (2 points difference; p=0.02). 11 infants (57.9%) in intervention and
14 infants (66.7%) in control group had tachycardia with significant increased heart rate

from baseline. No serious adverse event was observed in both groups.

Conclusion: Single dose of 24% oral sucrose solution is effective in pain

reduction during ROP examination.
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CHAPTER 1
INTRODUCTION

Retinopathy of prematurity (ROP), which is one of the causes of infancy and childhood
visual disability and is largely preventable with appropriate eye screening, can occur when the
normal retinal vascular development is interrupted by premature birth (1, 2). In preterm infants,
the development of the retina, which proceeds from the optic nerve head anteriorly during course
of gestation, is incomplete, with the extent of the immaturity of the retina depending mainly on
the degree of prematurity at birth. It has been proven in direct association between oxygen dosage
and the development of retinal abnormalities, and the controlled use of oxygen reduced the
incidence of this condition. Because of sequential nature of ROP progression and the proven
benefits of timely treatment in reducing the risk of visual loss, current recommendations requires
that at-risk infants receive carefully timed retinal examination by an ophthalmologist who is
experienced in the examination of preterm infants of ROP and that all pediatricians who care for
these at-risk preterm infants be aware of this timing (3). Policy statement of screening
examination of premature infants for retinopathy of prematurity from American Academy of
Pediatrics, American Academy of Ophthalmology, and American Association for Pediatric
Ophthalmology and Strabismus provides the recommendation for ROP screening in infants with a
birth weight of less than 1,500 g or gestational age of 32 weeks or less (as defined by the
attending neonatologist) and selected infants with a birth weight between ,1500 and 2,000 g or
gestational age of more than 32 weeks with an unstable clinical course, including those requiring
cardiorespiratory support and who are believed by their attending pediatrician or neonatologist to
be at high-risk and follow-up examinations should be recommended by the examining
ophthalmologist on the basis of retinal finding classified according to the international
classification (4) in 1-week or less follow-up, 1-to 2-week follow-up, and 2-week follow-up. ROP
screening is one of many potentially painful diagnostic and therapeutic procedures performed

routinely on preterm infants in neonatal intensive care unit (5). Autonomic pathways for pain



processing are in place from mid to late gestation and suboptimal inhibitory mechanisms
contribute to increased sensitivity to pain (6, 7).

Pain is an unpleasant sensory and emotional experience associated with actual or
potential tissue damage or described in terms of such damage and requires assessment, evaluation
and treatment(8). According to pain assessment, infant cannot use language to report distress and
are insufficient at escaping tissue insult. However, several validated and reliable pain measures
exist to assess pain in full-term and preterm neonates. Behavioral indicators of pain (e.g. crying,
facial activity, body language, complex behavioral responses) and physiological indicators of pain
(‘e.g. change in heart rate, respiratory rate, blood pressure, oxygen saturation, vagal tone, palmar
sweating and plasma cortisol or catecholamine levels) can be used to assess pain in neonate (9,
10). On the impact of pain in neonates, noxious influences may be episodic and related to specific
procedures, or may be more chronic in nature. Systemic laboratory and clinical studies of
neonatal pain have demonstrated that neonates exhibit a physiological increased sensitivity to
pain. Preterm neonates develop prolonged hyperalgesia after acute painful stimuli, leading to
established to chronic pain. There is a possibility that acute physiological responses to painful
stimuli may cause or extend early intraventricular hemorrhage (IVH) or ischemia leading to
periventricular leucomalacia (PVL). There are possible associations between the neurobehavioral
and developmental sequelae resulting from premature birth and the exposure to repetitive painful
experiences during neonatal intensive care. Various methods are used to assess pain in infants
(11) such as N-PASS (Neonatal Pain, Agitation & Sedation Scale), PIPP (Premature Infant Pain
Profile), NIPS (Neonatal Infant Pain Score), CRIES (Cry, Requires oxygen, Increased vital signs,
Expression, Sleeplessness). The use of local anesthetic eye drops before an eye examination is a
partially effective therapy (12). There are many non-pharmacologic approaches for the treatment
of pain in the newborns including swaddling (13), non-nutritive sucking (14), sucrose (15-19)
which is thought to stimulate the body’s activation of lingual sweet taste receptors and release of
endogenous opioids (20, 21).

Even though there are many methods of neonatal pain relief; they seem to be insufficient
and there is no standard for pain management. Also, there is conflicting evidence on the benefit of
sucrose in ROP screening (22-26). Furthermore, lack of usage of appropriate pain assessment

tools in Thailand may leads to undetected biological and behavioral change in ROP examination.



So this study was aimed to determine whether pain scores (N-PASS) during retinopathy of

prematurity examination may be reduced by of oral sucrose administration.



CHAPTER 2
REVIEW OF RELATED LITERATURES

We performed literatures search for studies using oral sucrose solution to relief pain
during retinopathy of prematurity examination by using 2 strategies:

1. Pudmed:
Key word and MeSH term : (“retinopathy of prematurity”’[MeSH Terms] OR
(“retinopathy”[All Fields] AND “prematurity”[All Fields]) OR “retinopathy of
prematurity”’[All Fields]) AND (“pain”[MeSH Terms] OR “pain”[All Fields]) AND
(“sucrose”’[MeSH Terms] OR “sucrose”[All Fields]) AND (“randomized controlled
trial”[Publication Type] OR “randomized controlled trials as topic”’[MeSH Terms] OR
“randomized controlled trial”’[All Fields] OR “randomized controlled trial”[All Fields])
AND Clinical Trial[ptyp]

2. Scopus:
Syntax: retinopathy of prematurity AND pain AND sucrose AND randomized controlled

trial

The summary of reviewed literatures is displayed in Table 1.

The search results showed 8 relevant studies as follow:

1. Costa (27) conducted a randomized controlled study in 124 infants (70 infants were
included in the intervention group and 54 in control group) who were examined for
the first time for retinopathy of prematurity. Baseline characteristics were similar in
gestational age (30.5+1.9 vs. 29.9+2.0 weeks), corrected age at first eye examination
(34.9£1.1 vs. 34.3+1.2 weeks), and birth weight (1287.80+255.1 vs. 1,227.£293 g) in
intervention group and control group, respectively. The main intervention was
administration of 1 ml of oral 25% sucrose solution in a single dose by syringe

without sucking 2 minutes before the eye examination. Local anesthetic eye drops (



proxymetacaine 0.5%) were used in all patients prior to the introduction of eyelid
speculum. All infants were first examined between four and six weeks of life. The
NIPS scale was used to evaluate the presence of pain. The NIPS scales consider
facial expression, crying, breathing pattern, arms, legs and state of arousal as
variables. Score equal or greater than 4 were considered positive for pain. The NIPS
score evaluation was performed 2 minutes before and 2 minutes after the
ophthalmologic examination by two different evaluators. Prior to examination, the
mean NIPS score was 0.8+0.8 and 1.2+1.2 (p=0.100) in the intervention and control
groups, respectively. After the examination, the mean NIPS score increased to
2.6x1.1 in the intervention group, whereas the score increased to 4.5+1.3 in the
control group (p<0.001). When the NIPS score was categorized for pain (NIPS 24)
only one patient (1.4%) in the intervention group and two patients (3.7%) in the
control group had pain prior to the eye examination (p=0.580). After the
examination, they observed 11 patients with pain (NIPS =4) in the intervention
group (15.7%) and 37 patients with pain (68.5%) in the control group (p<0.001).

A O’Sullivan (28) conducted a randomized controlled study in 40 infants undergoing
primary eye examination. It was aimed to assess the efficacy of oral sucrose
combined with swaddling and non- nutritive suck (NNS) as a method for reducing
pain associated with retinopathy of prematurity (ROP) screening. Infants eligible for
retinopathy of prematurity examination were randomized into 2 groups: sucrose and
control. Baseline characteristics were similar in aspects of the number in each group
(20 infants), gestational age (29.8+2.4 vs. 29.9+2.3 weeks), corrected age at first eye
examination (33.0+1.1 vs. 33.1£1.2 weeks), and birth weight (1,139+200 vs.
1,140£376 g) in intervention group and control group, respectively. The study group
(20 infants) was assigned to receive 24% sucrose, the control group was assigned to

receive water. Both solutions were clear and colorless. The ophthalmologist, the



research nurse recording data, parents and personnel scoring were blind. The pain
was evaluated by the Neonatal Pain, Agitation and Sedation Scale (N-PASS) in the
first screening eye examination. Both groups received mydriatic eye drops
cyclopentolate 0.2% and phenylephrine 1% at 60 and 30 minutes prior to
examination, local anesthetic eye drops (tetracaine hydrochloride 1%) 30s prior to
examination and then 2 minutes before the examination: intervention group were
swaddled and received 0.2 ml of 24% sucrose given by mouth using syringe and a
soother, control group received 0.2 ml of sterile water with the same technique. The
infants in study group had 1.5 points lower in pain scores recorded (6.5 vs. 5,
p=0.02) and 2 points lower in pain scores during scleral indentation (9.5 vs. 7.5,
p=0.03). Initially, there was no difference in baseline heart rate. During and after eye
examination, 3 infants in control group and 1 infant in study group had bradycardia
but this was not significant (p = 0.328). In the aspect of oxygen desaturation < 80%
and other adverse outcomes did not reach statistical significance. Ten infants
required treatment for bradycardia. Ten infants required treatment for desaturation.
Six infants required treatment for both events.

Boyle (22) conducted a prospective, blinded, randomized-controlled study. Forty
infants < 32 weeks gestation or < 1,500 g birth weight, in two neonatal units, were
randomized into one of four interventions administered two minutes before their first
ROP examination: sterile water as placebo (group 1, n=10), 33% sucrose solution
(group 2, n=10), sterile water with pacifier (group 3, n=10) and 33% sucrose with
pacifier (group 4, n=11). Two observers, blinded to intervention, assessed the video
recordings of the eye examination. Pain responses were scored using the Premature
Infant Pain Profile (PIPP). Mean (SD) PIPP scores were 15.3(1.9), 14.3(1.6),
12.3(2.9), and 12.1(3.4) for groups 1, 2, 3, and 4 respectively. One way analysis of

variance showed a significant difference between the four groups (p=0.023).



Comparison of all infants receiving sucrose (n=21) versus all infants receiving
placebo (n=19) revealed no significant difference the groups (p=0.0321; 95%
confidence limit -0.92, 2.74). Analysis comparing the use of pacifiers showed
significantly lower scores in infants receiving a pacifier (p=0.003; 95% confidence
limit -4.23,-0.96).

Grabska J. (24) conducted a randomized controlled trial in preterm infants of 28
week gestation. A total of 32 infants about to undergo ROP screening exams
received either 24%sucrose orally (n=16) or sterile water (n=16). The groups were
similar in gestational age (28+1.6), birth weight 1.04+0.26 kg, postnatal age
50.8420.3 days, and study weight 1.88+0.40 kg. Mydriatics used were 0.5%
tropicamide and 2.5% phenylephrine. Infants also received the topical anesthetic just
prior to the exam. 24% sucrose or sterile water dosage were adjusted according to
study weight: <1 kg — 0.5ml (0.12 g); 1 to 1.5kg—1.0ml (0.24 g); 1.5to 2kg— 1.5
ml (0.36 g); > 2 kg — 2.0 ml (0.48 g). Both groups demonstrated increase in heart rate
and blood pressure and PIPP scores in response to eye examination. Infants in both
groups spent the majority of time crying actively during the exam (53+35% vs.
63+31%). Infants receiving sterile water had a small but significant drop in
O,saturation. No significant differences were seen between groups in physiologic or
behavioral responses to the eye examination.

Gal P (23) conducted a placebo-controlled, double-blind, crossover study in 23
neonates, 12 infants received 24 % sucrose and 11 infants received sterile water 2
minutes prior to eye examination. The average gestational age was 26.4 week, day of
life 47.3£15.2 for the sucrose and 48.8+14.2 for the placebo. The treatment group
received 2 ml of 24%sucrose placed at the tongue at 2 min prior to exam and another
group received sterile water. All infants were swaddled several minutes. Both groups

received phenylephrine HCL 1% and cyclopentolate HCL 0.2%. Pain was measured



using PIPP score, and was recorded 1 and 5 minutes before and after the eye
examination. PIPP scores were significant higher in the placebo group than sucrose
group 10.5+4.0 and 8.3+4.5 respectively.

Mitchell (25) conducted a double-blind randomized controlled trial in 30 infants with
inclusion criteria : birth weight < 1,500 g or 1,500-2,000 g at birth and required
oxygen for 72 hour. Both group received 0.5% proparacaine eye drop prior to exam.
The intervention group received 0.1 ml drop of 24% sucrose 3 times via a syringe at
2-minute interval before and during the eye examination, while the control group
received sterile water (mean postconceptional age 34.9+0.6 week for 24% sucrose
and 35.3+1.0 weeks for the water group). They reported significant differences in
PIPP scores between both groups during direct examination for the eye (mean+SE
for PIPP scores, 11.4+0.6, and 8.8+0.7, P=0.0077).

Rush (26) conducted a prospective randomized blind placebo-controlled trial in 30
infants (16 in control group and 14 in intervention group), mean gestational age was
29.3 weeks, birth weight was 1,187 g. The control group was placed in cribs. The
infants in intervention group were swaddled in warm blankets, given a pacifier
packed with sterile gauze in a 24% sucrose solution, and held by a nurse during 15
minutes before commencement of ROP examination and until 15 minutes after
conclusion of examination. Both groups were received 0.5% proparacaine and 1%
tropicamide. There are no difference in outcomes including heart rate, respiratory
rate, oxygen saturation, and crying time. They also found no benefit with comfort
measures including the use of sucrose and pacifier. They speculated that the lack of
effect may be related to the length of eye examination, compared with other shorter

procedures.



Table 1 Reviewed literatures
Authors Pain assessment Number Volume Conc. of | Controlled Use of Result
Intervention Controlled of sucrose topical
sucrose anesthetic
Costa MC NIPS 70 54 1 ml 25% None Yes Decreased
pain
AO’Sullivan N-PASS 20 20 0.2 ml 24% Sterile Yes Decreased
water pain
Boyle PIPP 21 20 I ml 33% Sterile Yes No
water significant
Grabska J PIPP 16 16 Calculat 24% Sterile Yes No
e by water significant
weight
Gal P PIPP 12 11 2ml 24% Sterile Yes Decreased
water pain
Mitchell PIPP 15 15 0.1 ml 24% Sterile Yes Decreased
water pain
Vital signs(PR,RR, 16 14 Soaked 24% None Yes No
Rush O,sat), crying time with significant
gauze

8. Bonnie S (19) conducted a meta-analysis “ Sucrose for analgesia in newborn infants
undergoing painful procedures ”. They used the standard methods of the Cochrane
Neonatal Review Group. Electronic and manual searches were performed in
November 2011 for published randomized controlled trials (RCTs) in MEDLINE
(1950 to November 2011), EMBASE (1980 to 2011), CINAHL (1982 to November
2011) and the Cochrane Central Register of Controlled Trials. Fifty-seven studies
enrolling 4730 infants were included. Results from only a few studies could be
combined in meta-analyses. When Premature Infant Pain Profile (PIPP) scores were
pooled, sucrose groups had significantly lower scores at 30 seconds (weighted mean
difference (WMD) -1.76; 95% CI -2.54 to - 0.97; 4 trials; n =264] and 60 seconds

(WMD -2.05; 95% CI -3.08 to -1.02; 3 trials; n=195) for heel lance. For retinopathy
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of prematurity (ROP) examinations, sucrose did not significantly reduce PIPP scores
(WMD -0.65; 95% CI -1.88 to 0.59; 3 trials; n=82). There were no differences in
adverse effects between sucrose and control groups. Sucrose significantly reduced
duration of total crying time (WMD -39 seconds; 95% CI -44 to -34; 2 trials; n=388),
but did not reduce duration of first cry during heel lance (WMD -9 seconds; 95% CI
-20 to 2; 3 trials; n=192). Oxygen saturation was significantly lower in infants given
sucrose during ROP examination compared to controls (WMD -2.6; 95% CI -4.9 to -
0.2; 2 trials; n= 62). Results of individual trials that could not be incorporated in
meta-analyses supported these findings. The effects of sucrose on long-term

neurodevelopmental outcomes are unknown.

The literature review showed inconclusive results and lacked of determination of the
adverse effects of ROP examination. Previous studies did not assess other factors that could
affect pain responses such as sleep state and proximity of feeding time. There were some
differences recorded in the holding and swaddling techniques. Previous studies also did not
identify the severity and management of adverse effect including bradycardia and oxygen
desaturation. This meta-analysis was published in 2011, therefore it did not include studies
published after 2011. Moreover, there is no such study in Thai population that evaluate the effects
of oral sucrose solution on pain response during ROP examination using N-PASS as a pain

assessment tool.
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CHAPTER 3
RESEARCH METHODOLOGY

Primary research question

Does a dose of 0.2 ml of 24% oral sucrose solution have an effect on pain response
during retinopathy of prematurity examination in preterm infants?
Secondary research questions

1. Are there any adverse events during retinopathy of prematurity examination?

2.  What is incidence of retinopathy of prematurity requiring treatment?

Objectives:
Primary objective

To determine whether the use of 24% oral sucrose solution has an effect on pain response
in preterm infants during retinopathy of prematurity examination compared with placebo.
Secondary objectives

1. To determine the severity of the adverse effect of retinopathy of prematurity
examination.
2. To determine the frequency of oxygen supplementation during retinopathy of

prematurity examination.

Statistical hypothesis:

Null hypothesis

24% oral sucrose does not decrease pain during retinopathy of prematurity examination in
preterm infants.

Alternative hypothesis

24% oral sucrose decreases the pain during retinopathy of prematurity examination in preterm

infants.
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Operational definition

A. Retinopathy of prematurity (3): a vascular retinopathy, develops only in the

incompletely vascularized retinas of premature infants, leading to a wide range of

Pharmocological

-local anesthetic eye drops
-oral paracetamol

outcomes from normal vision to blindness.

Severity of staging

Stage 1 (demarcation line): A thin white line of demarcation in the periphery of the

retina

Crying/Irritability

Behavior state

Facial expression

Extremities tone

Heart rate
Respiratoryrate
Blood pressure

Oxygen saturation

separating the avascular retina anteriorly from the vascularized retina posteriorly

Stage 2 (ridge): The line is more extensive and forms a ridge

Stage 3 (proliferation): Ridge with vascular proliferation immediately posterior to it

Stage 4: Subtotal retinal detachment

Stage 5: Total retinal detachment

Location by zone

Zone 1: Extends from the optic disc to twice the disc-foveal distance

Zone 2: From the periphery of the nasal retina in a circle around the anatomical equator
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Zone 3: This is anterior to zone 2 and is present temporally, inferiorly and superiorly, but

not in the nasal retina
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‘Plus’ disease: ‘Plus’ is added to any stage of ROP if the following signs of activity are

- tortuosity and engorgement of retinal vessels
- vascular engorgement and rigidity of the iris
- vitreous haze
- pupil rigidity

N-PASS (29) (Neonatal Pain, Agitation, and sedation Scale) score

Crying / Irritability

Score | Appearance

-2 No response to painful stimuli

-1 Moan, sighs, or cries (audible or silent) minimally to painful stimuli

0 Not irritable — appropriate crying
-cries briefly with normal stimuli
-easily consoled

-normal for gestational age

+1 Infant is irritable/crying at intervals- but can be consoled

+2 Any of the following:

-cry is high-pitched

-Infant cries inconsolably




Behavior / State
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Score

Appearance

-2

Does not arouse or react to any stimuli
-eyes continually shut or open

-no response movement

Little spontaneous movement, arouses briefly and/or minimally to any stimuli

-open eye briefly
-reacts to suctioning

-withdraws to pain

Behavior and state are gestational age appropriate

+1

Any of the following
-restless, squirming

-awakens frequently/easily with minimal or no stimuli

+2

Any of the following:

-kicking
-arching
-constantly awake

-no movement or minimal arousal with stimulation
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Facial Expression

Score | Appearance
-2 Any of the following
-mouth is lax
-drooling
-no facial expression at rest or with stimuli
-1 Minimal facial expression with stimuli
0 Face is relaxed at rest but not lax-normal expression with stimuli
+1 Any pain face expression observed intermittently
+2 Any pain face expression is continual

Extremities / Tone

Score | Appearance

-2 Any of the following
-no palmar or plantar grasp can be elicited
-flaccid tone

-1 Any of the following
-weak palmar or plantar can be elicited
-decrease tone

0 Relaxed hands and feet — normal palmar or sole grasp elicited — appropriate
tone for gestational age

+1 Intermittent (<30 seconds duration) observation of toes and/or hands as

clenched or fingers splayed
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-body is not tense

+2

Any of the following:

- Frequent (230 seconds duration) observation of toes and/or hands as
clenched or fingers splayed

-body is not tense

Vital Signs: Heart rate, Blood pressure, Respiratory rate, and Oxygen saturations

Score | Appearance

-2 Any of the following
-no variability in vital signs with stimuli
-hypoventilation
-apnea

-1 Vital signs show little variability with stimuli — less than 10% from baseline

0 Vital signs and/or oxygen saturations are within normal limits with normal
variability — or normal for gestational age

+1 Any of the following
-heart rate, respiratory rate, and/or blood pressure are 10-20% above baseline
-with care/stimuli infant desaturates minimally to moderately (SaO, 76-85%)
and recovers quickly (within 2 minutes)

+2 Any of the following:

- heart rate, respiratory rate, and/or blood pressure are >20% above baseline
-with care/stimuli infant desaturates minimally to moderately (SaO2 <75%)

and recovers slowly (within 2 minutes)
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Preterm infant (30) : Gestational age less than 37 weeks
. Bradycardia : heart rate < 80 bpm
Tachycardia : heart rate > 180 bpm
Apnea (31) : a cessation of breathing (absent of respiratory airflow) lasting for 2 20
seconds or lasting for 2 10 seconds if accompanied by a desaturation or bradycardia of
less than 100 bpm
Oxygen desaturation : oxygen saturation less than 80%
. Follow-up examination (3) : un the basis of retinal findings classified according to the
international classification of International Committee for the Classification of
Retinopathy of Prematurity
- 1-week or less follow-up
O Stage 1 or 2 ROP : zone 1
O Stage 3 ROP : zone 2
- 1-to 2-week follow-up
O Immature vascularization : zone 1 —no ROP
O Stage 2 ROP : zone 2
O Regression ROP : zone 1
- 2-week follow-up
O Stage 1 ROP : zone 2
O Regressing ROP : zone 2
- 2-to 3-week follow-up
O Immature vascularization : zone 2- no ROP
O Stage 1 or 2 ROP : zone 3

O Regressing ROP : zone 3
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Research design

Prospective, randomized placebo controlled study
Research methodology
Population and Sample

Target population:

Preterm infants undergoing primary eye examination for retinopathy of prematurity screening
Study population:

Eligible subjects include all consecutive preterm infants undergoing primary eye examination for
retinopathy of prematurity screening in Phramongkutklao Hospital, Fort Prajaksinlapokom
Hospital and Banphaeo Hospital.

Inclusion criteria

1. Infants with birth weight < 1,500 g or

2. Infants with gestational age at birth<32 weeks or

3. Selected infants with a birth weight between 1,500 and 2,000 g or gestational age of more
than 32 weeks with an unstable clinical course, including those requiring
cardiorespiratory support and who are judged by their attending pediatrician or

neonatologist to be at high-risk

Exclusion criteria

1. Infants requiring mechanical ventilation or oxygen supplementation
2. Infants with congenital malformations
3. Infants receiving sedation

4. Infants where consent to participate was not obtained from parents
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Sample size calculation

The sample size estimation was based on the data from the A O’Sullivan and colleagues (28)
study.

Calculation :

Formulation for: Hypothesis testing and independent t-test of mean difference

n =2(Z,+2)° /¢
A 2

Where:
n was the size of sample;
Z was the z-statistics for the desired level of confidence
Ol was the level significance
B was the probability of making a Type II error
6" was the variance of difference

A was the minimal clinical difference
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Figure Error! No text of specified style in document..2 Sample size calculation from nQuery

Program
of]
11 File Edit View Options Assistants Randomize Plot Window Help
Blsusmjine(a wajaam s
Two group t-test of equal means (equal n's)
1 | 2 [ 3 | 4 |
Test significance level, o 0.050 0.050 0.050 0.050
1 or 2 sided test? 2 2 2 2
Group 1 mean, y4,
Group 2 mean, y,
Ditference in means, j, - Po 3.000 3.000 2.000 2.000
Common standard deviation, & 1.500 1.500 1.500 2.000
Effect size, 6 = Ip, - pal f o 2.000 2.000 1333 1.000
Power [ %) 80 q0 90 80
n per group ] 7 13 I 17 I

I used the value as shown in nQuery sample size table calculation
Ol was the level significance at 0.05
B was the probability of making a Type II error to determine power 80%
A\ was the minimal clinical difference at 2 N-PASS score (9.5-75=2)
Standard deviation was calculated from
max — min = 6SD
9-2 =6SD
SD=7/6=1.167=1.5

And adjusted from 1.5 up to 2 to increase the sample size to 17 in each group.
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Research protocol

1. The study was conducted in 1- year period on November 2015 - October 2016 at the
Neonatology Unit of Phramongkutklao Hospital , Fort Prachaksinlapakom Hospital, and
Banphaeo Hospital tertiary care hospital and designated neonatal care center.
2. All preterm infants eligible for this study were collected the clinical data.

3. Parents of eligible infants were given verbal and written information about the study before
discharge date for at the date of retinopathy of prematurity examination.
4. Research assistant undertook a computer based randomization process, sequentially numbered;
opaque seal envelopes were utilized.

5. Infants were randomized to two groups.
Intervention : receiving 24% oral sucrose before ROP exam

Control: receiving sterile water before ROP exam

6. Infants undertaking ROP examination were fed (breast milk or infant formula) not exceeding 3
hours prior to the exam.
7. They were brought to the same ROP exam room. It was controlled for the appropriate
temperature (at 27 °C), no irritating noise or music.

8. All of infants received eye drops; 1%tropicamide and 2.5% phenylephrine per protocol 1 drop
every 15 minutes for 4 doses until ROP exam.
9. 1% tetracaine 1 drop was administered in each eye 15 minutes prior to do ROP exam

10. All infants were monitored for heart rate and oxygen saturation by Masimo SET Radical
Signal Extraction Pulse Oximeter.

11. Assistant nurse prepared solution A (24% oral sucrose solution) or B (sterile water) for 0.2
ml, both solution were clear and colorless with identical appearance.

12. Only the assistant knew which infant was assigned to receive either 24% oral sucrose or
sterile water.

13. All infants were swaddled during eye examination.

14. The infants were assessed pain by N-PASS (Neonatal Pain, Agitation, and Sedation Scale)
before eye examination by investigator who was blind to treatment allocation. This pain

assessment tool was multidimentional in nature and current guidelines suggest that the
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multifaceted nature of pain makes the use of a multidimentional assessment tool preferable to a
one-dimentional option.

15. 0.2 ml of the solution was dropped into one side of buccal area by syringe 2 minutes prior to
the eye examination.

16. Pacifier was not allowed during ROP examination.

17. A pediatric ophthalmologist performed ROP examination. The procedure was controlled for
time limitation not longer than 5 minutes.

18. The pain was assessed by N-PASS during the first 30 seconds of ROP examination on the
first eye by the same neonatologist.

19. The infants were monitored for heart rate and oxygen saturation during the procedure and
continued for 5 minutes after the eye examination.

20. The ophthalmologist recorded the result of ROP examination (stage and zone) and treatment
plan.

21. Video recording of the first eye examination was made and reviewed by the second
investigator to assign N-PASS. If discrepancies arose between the two assessors, the video was
reviewed by both assessors and consensus was made .

All the demographic data and all variables were recorded on standard study forms, then

transferred into SPSS statistical software ( SPSS Base version 22).
Allocation and treatment assignment

The eligible infants were randomized to one of two intervention groups of 24% sucrose or sterile
water. The randomization was generated by computer-generated random sequence. The
allocation code was used to link the patient to one of two treatment arms.

Treatment blinding

The nurses, investigators and outcome assessors were blind from the time of randomization until
database unlock, using the following measures:

(1) Randomization data were kept strictly confidential until the time of unblinding, and were not
accessible by anyone involved in the study.

(2) The study drug and placebo were identical in appearance, packaging, and labeling.
Intervention

Details of intervention
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Infants in the study group received 0.2 ml of 24% oral sucrose given orally at 2 minutes before
ROP examination. Control group received 0.2 ml of sterile water (placebo) given orally at 2
minutes before ROP examination
Preparation of the interventions
24% Oral sucrose solution, manufactured by Pharmacy Department of Phramongkutklao Hospital
was clear in an ampule and it was drawn into 1- ml syringe. Sterile water
( Pharmalnnova,Co.Ltd.) was used as placebo and it had similar appearance. Research assistants
prepared the solution and labeled the numbers. Each package contained either 24% oral sucrose
or placebo depending on the codes from random numbers. Research assistants prepared a syringe
and labelled the number on 1-ml syringes.
Co-intervention
Other factors that potentially had effects on pain response including swaddling, examination
room environment and feeding status were controlled in this study.
Collaboration
Research assistant:
- Preparation 24% oral sucrose and sterile water in the 1-ml syringes.
- Allocation the participants who meet the eligible criteria in inclusion visit.
- Explanation the protocol and asking the participants to give the written consent.
- Administration of 24% oral sucrose or sterile water in the 1-ml syringes in infant’s buccal.
Ophthalmologist:
- Performing ROP examination
Main researcher:
-Evaluation of N-PASS
-Data entering and recording all outcome variables
Statisticians:
- Generation the randomization list
- Data analysis
Data collection
Type of data

1. Demographic data and baseline variables
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1.1 Neonatal history
- Gestational age at birth
- Sex
- Birth weight
- Gestational age at the date of ROP examination

- Body weight at the date of ROP examination

2. Primary outcome variable: N-PASS score (neonatal pain, agitation, and sedation scale)
Pain was scored from 0 to 2 for each behavioral and physiological criteria , then summed to total
score from 0 to 10. ( as shown on Operational definition B.) N-PASS were recorded 2 times;
before and during ROP examination
3. Secondary outcomes variables

- ROP staging

- Oxygen saturation before and during ROP examination and its treatment
O Event of oxygen desaturation ( less than 80 %), duration, time to

recovery, and treatment

- Event of apnea and its treatment

- Heart rate before and during ROP examination
O Event of bradycardia ( less than 80 bpm)
O Event of tachycardia ( greater than 180 bpm)

O Treatment
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Method of measurement
1. Setting :

The Neonatology unit and Pediatric-Ophthalmology Unit of Phramongkutklao
Hospital, Fort Prachaksinlapakom Hospital or Banphaeo Hospital which provide services
for follow up care of prematurity and high-risk infants and has staffed by attending
neonatologists and pediatric ophthalmologists. It provided 3 hours period of retinopathy
of prematurity clinic twice a week.

2. Case record form (Appendix 1)

3. Main outcome measurement:

The analgesic effect of 24% sucrose to reduce the pain during retinopathy of prematurity in

preterm infants. Pain was evaluated by using N-PASS ( Neonatal pain, agitation and sedation

scale)

Data analysis

Part 1: Patient Characteristics

Demographic data

Gestational age at birth, gestational age at the date of ROP examination, birth weight, and
body weight at the date of ROP examination were presented by mean + SD

Sex, stage of ROP were presented by number(n) and percentage(%).

Part 2: interventional data

Inferential statistics

N-PASS were analyzed using Mann-Whitney U test

Maximum heart rate and lowest oxygen saturation were analyzed using Independent T-
test

Number of patients with tachycardia, bradycardia, oxygen desaturation, and apnea were
analyzed using Chi-square test

A prior level of significant is p-value < 0.05
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Ethical considerations

The research proposal was approved by the Institutional Review Board (IRB) of Royal
Thai Army Medical Department and Faculty of Medicine Chulalongkorn University
before the beginning of the study

Parents of infants received the detailed information of the study including benefits and
potential risks, they then made a decision whether to participate in the study and signed
the informed consent voluntarily with date and witness.

The patient data were collected and recorded in electronic database using study codes to
maintain patient confidentiality and security password was set to limit the access to the
data. The data back-up system were established.

Results of the study were presented in general, not as the individual information

There was no conflict of interest of this study.

The study was registered in Thai Clinical Trials Registry (TCTR20160603001).
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CHAPTER 4
RESULTS

Forty-two infants met the eligibility criteria for ROP screening. Two infants were
excluded because of no parental consent in one infant and mechanical ventilation in the other
infant. A CONSORT diagram showing patient flow through each step of this trial is presented in
Figure 4.

Figure 4 Flow diagram showing flow of infants through each step of the trial.

42 infants
Exclusion
1 intubated
Randomization 1no consent obtained
n=40
Intervention Placebo
24% Sucrose Sterilewater
n=19 n=21
| [
Before ROP exam Before ROP exam
N-PASS assessment N-PASS assessment
N=19 N=21

The groups were similar regarding gestational age (GA) at birth, birth weight (BW), and age at
the first ROP examination performed. Mean BW and GA were 1,545.9+551 g and 3143 weeks,
respectively. Twenty patients (50%) had BW < 1,500 g. The baseline characteristics of the
infants on the examination day in each group of the study, and result of the examination are

displayed in Table2



Table 2 Baseline characteristics

Sucrose group Placebo group (n=21) P value
(n=19)
Sex, n(%) 0.18
Male 13(68.4) 10(47.6)
Female 6(31.6) 11(52.4)
Gestational age at birth (weeks)* 31(3) 30(3) 0.42
Gestational age at first ROP exam (weeks)* 35(3) 34(2) 0.52
Birth weight (grams)* 1,656.9(530) 1,445.4(563) 0.23
Body weight at first ROP exam (grams) * 2,010.5(683) 1,869(703) 0.53
Staging of retinopathy of prematurity
No ROP, n(%) 15(78.9) 21(100)
Stage 1,n(%) 3(15.8) 0(0)
Stage 2,n(%) 1(5.3) 0(0)
Stage 3,n(%) 0(0) 0(0)
Stage 4,n(%) 0(0) 0(0)
Stage 5,n(%) 0(0) 0(0)
* Mean(SD
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There were discrepancies in total scores of N-PASS assigned by two investigators in 34

evaluations (42.5 %). Those discrepancies were discussed and made the consensus. The final

scores of N-PASS s (total score and subscales) during ROP screening are shown in Table 3.

Baseline N-PASS scores prior to ROP examination (median, range) were 0(0-2) and 0(0-4) in the

intervention and placebo group, respectively (p=0.59). The N-PASS scores during sclera

indentation was 2 points lower in intervention group compared with the control (7 vs. 9, p=0.02).

In behavioral domain assessment, Baseline pain scores prior to ROP examination (median, range)

were 0(0-2) and 0(0-3) in the intervention and placebo group, respectively (p=0.59). The pain

scores during sclera indentation was 2 points lower in intervention group compared with the

control (5 vs. 7, p <0.001).

Within group, the N-PASS during the eye examination significantly increased from

baseline in both groups from 0(0-2) to 7(3-9) in intervention group and 0(0-4) to 9(5-10) in

placebo group, respectively (both P<0.001). The comparison of N-PASS before and during eye

examination within group is shown in Table 4.



Table 3 Pain profile and adverse events in the intervention and placebo groups

Sucrose group Placebo group P value
(n=19) (n=21)

Before ROP exam
N-PASS* 0(0-2) 0(0-4) 0.59

Crying/Irritability 0(0-0) 0(0-0)

Behavior state 0(0-1) 0(0-1)

Facial expression 0(0-1) 0(0-1)

Extremities tone 0(0-1) 0(0-1)

Change in vital signs 0(0-0) 0(0-1)
Behavioral scores* 0(0-2) 0(0-3) 0.59
Maximum heart rate” 143+17 155+13 0.06
Lowest oxygen saturation 961 96+3 0.66
During ROP exam
N-PASS* 7(3-9) 9(5-10) 0.002

Crying/Irritability 1(1-2) 2(1-2)

Behavior state 1(1-2) 2(1-2)

Facial expression 1(0-2) 2(1-2)

Extremities tone 1(1-2) 2(0-2)

Change in vital signs 2(0-2) 1(0-2)
Behavioral scores* 5(3-8) 7(3-8)
Maximum heart rate” 180421 186.6+16. 0.29
Lowest oxygen saturation 92+6 90+11 0.42
Number of patients with tachycardia, n(%)ﬂ‘ 11(57.9) 14(66.7) 0.57
Number of patients with bradycardia, n(%)'T 0(0) 0(0) 1.00
Number of patients with desaturation, n(%)ﬂ 2(10.6) 3(14.3) 0.72
Number of patients with apnea, n(%)" 0(0) 0(0) 1.00

*Mann-Whitney U test presented by Median(Min-Max)
+

Independent T-test presented by Mean+SD
ﬂChi—square test

Significant P < 0.05
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Table 4 Pain profile in comparison of before and during ROP examination

Sucrose group p-value Placebo group p-value
(n=19) (n=21)

Before During Before During

ROP ROP exam ROP exam ROP

exam exam
N-PASS* 0(0-2) 7(3-9) <0.001 0(0-4) 9(5-10) <0.001
Crying/irritability 0(0-0) 1(1-2) <0.001 0(0-0) 2(1-2) <0.001
Behavior state 0(0-0) 1(1-2) <0.001 0(0-1) 2(1-2) <0.001
Facial expression 0(0-1) 1(0-2) <0.001 0(0-1) 2(1-2) <0.001
Extremities tone 0(0-1) 1(1-2) <0.001 0(0-1) 2(0-2) <0.001
Change in vital signs 0(0-0) 2(0-2) <0.001 0(0-1) 1(0-2) <0.001
Maximum heart ratei 146£17 180+21 <0.001 156+14 186+17 <0.001

Lowest oxygen saturationi 96+2 93+6 0.015 96+3 90+12 0.032

*Wilcoxon Signed Ranks test presented by Median(Min-Max)
+
Paired t-test presented by Mean+SD

Significant (p<0.05)

There was statistically significant increase in heart rate in both groups. The heart rate
increased 22.9% from baseline in sucrose group and 19.7% in control group respectively. Eleven
infants in sucrose group (57.0%) and 14 infants in control group (66.7%) had episodes of
tachycardia. Five infants (2 infants in sucrose group and 3 infants in control group) had episodes
of oxygen desaturation requiring oxygen supplementation during ROP exam. There was no

bradycardia or apnea observed during study.
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CHAPTER 5
DISCUSSION

Oral sucrose solution administration for pain and stress relief is commonly used in
neonates. The result of our study showed significant effects of 0.2 ml of 24% oral sucrose
solution given 2 minutes prior to ophthalmologic examination for retinopathy of prematurity on
pain relief. During the examination, infants receiving sucrose solution had a significantly lower
N-PASS score than infants receiving sterile water. Our findings were similar to the results of
previous studies. Gal (23), Mitchell (25), and Costa (27) showed that oral sucrose solution
before ROP examination decreased pain even though they used different pain assessment tools
and different dose and schedule of oral sucrose solution. O’Sullivan et al (28) used the same dose
of oral sucrose solution as we did. They also used N-PASS for pain assessment, as in our study.
They found a 2-point difference in pain scores between sucrose and placebo group (9.5 vs. 7.5,
p=0.03) which was similar to our findings. This study also reported significant bradycardia in the
infants in control group. We did not find bradycardia in our study, this might be because we
provided close monitoring and gave oxygen supplementation for infants who had oxygen
desaturation early before they developed bradycardia. We observed two infants (10.5%) in
intervention group and three infants (14.2%) in control group had oxygen desaturation requiring
oxygen supplementation. This was not statistically difference between groups. We therefore
suggest that preparation for oxygen supplementation is necessary during and after ROP
examination.

This was a randomized, double-blind trial with the blinding at the step of randomization,
allocation, oral administration, eye examination, and pain assessment. All but one research nurse
involved in the study were unaware of treatment allocation. In this study, pain assessment was
done during the first eye on the ROP examination to eliminate potential confounding effects of
pain experience and memory that might deviate the pain evaluation. We also controlled other
possible confounding factors including the alertness status, feeding prior the examination,
environmental factor, pharmacological pain management (local anesthetic eye drops), swaddling

technique and also the use of pacifiers.



33

According to current standard recommendation, pain should be evaluated during ROP
examination (11). The American Academy of Pediatric guidelines recommend a combination of
different behavioral and pharmacologic intervention during painful procedures to achieve an
additive or synergistic effect (11). Even with the administration of anesthetic eye drops, pain was
still present during ROP examination. In our study, both groups demonstrated significantly
increased in N-PASS scores from baseline during ROP examination. ROP examination evokes
pain responses in terms of physiological and behavioral changes (26, 32).

We used N-PASS to assess pain in this study because it has been shown to be a valid
and reliable tool for assessing pain in both physiological and behavioral domains and in both
acute and prolonged pain (29) . The N-PASS was developed as a clinically relevant tool to assess
pain for small preterm infants (29). Five indicators are included in the N-PASS, chosen for their
established validity, clinical applicability and ease of assessment: behavioral domain including
crying/irritability, behavior/state, facial expression, extremities/tone and physiological domain
include vital signs (heart rate, respiratory rate, blood pressure) and/or oxygen saturation.
However, there is only one study using N-PASS evaluating pain in ROP examination (28). The
results of O’Sullivan’s study and ours showed quite similar pain scores in both treatment and
control group. The most objective assessment was physiological scores demonstrating changes in

oxygen saturation and heart rate.

The mechanism of pain relief of oral sucrose is thought to be the stimulation of lingual
sweet taste receptors and the release of endogenous opioids (19, 28). The first mechanism is the
sweet sense stimulation of taste and pleasure differentiated cortical area, a process which
promotes both physiologic and sensorial effects (33). Secondly, endogenous opioids have their
action on mu-receptor, modulating painful experience (20, 21).The binding of endogenous
opioids to nociceptors thereby modulating neuronal transmission has been proposed to be the
hypothesis of the action of oral glucose. However, the certain mechanism remains controversial
(34, 35). The effects of oral sucrose on pain modulation are observed in newborns and infants less
than 12 months of age (17). Repeated dose of sucrose administration might result in tolerance
and blunting of analgesic effect (36). Stevens (19) demonstrated that 24% oral sucrose solution at

a range of 0.05-0.5 ml was effective for pain relief in preterm infants undergoing various
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procedures, and higher doses were needed in term infants. Based on previous clinical studies, the
recommended dose of oral sucrose for preterm infants is 0.1 to 0.4 ml and 2 ml for term infants
(19). However, the optimal dose of oral sucrose solution for preterm infants still remains to be
determined, depending on specific procedure. Our study revealed that oral sucrose solution
reduced immediate pain response in premature infants undergoing ROP examination. There is,
however, no study reporting long term effects or adverse event in preterm infants receiving oral
sucrose solution for pain relief. Future studies are needed to determine the long term effects of
such therapy in preterm infants.

The limitations of this study included no evaluation of N-PASS at the step of insertion of
eye speculum, the step at which pain is initiated. The pain should have been evaluated again at
the step of scleral indentation, which is the most painful step. We could not control some
confounders especially the skill and techniques of the ophthalmologists at each participating
hospital.

Even though this trial showed statistically significant lower N-PASS in sucrose group
compared with sterile water group, whether this has clinical relevance needs to be considered.
Further study is needed with a larger sample size to have more power to determine if oral sucrose
solution has significant effects on each individual domain in N-PASS. Also the future research
should be focused on identifying the combination of non-pharmacological management of pain
relief for ROP examination because pharmacological management alone was not adequate for
pain reduction as shown in this study.

Currently, the guideline for ROP examination has been used in many countries including
Thailand, but the protocols for pain management (pharmacological and non-pharmacological
management) are not established. We demonstrated that a single dose of 0.2 mL of 24% oral
sucrose solution 2 minutes prior to speculum insertion is effective for pain relief during ROP

examination.
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CHAPTER 6
CONCLUSION AND RECOMMENDATION

Ophthalmologic examination is essential to detect retinopathy in preterm infants but it
can cause significant pain and distress. Pain management guideline during ROP examination
should be considered. Our study showed that 0.2 ml of 24% oral sucrose solution administered 2
minutes prior to ROP examination is effective for pain relief assessed by N-PASS compared with
sterile water. This should be included as a non-pharmacological approach for pain reduction
together with pharmacological eye drops. The exact mechanisms of pain relief by oral sucrose

solution needs to be determined.
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ID
Gestational age __weeks_____days
Sex O male O female
Birth weight grams
Before ROP During ROP
Assessment criteria Score Assessment criteria Score
Crying irritability Crying irritability
ROP
Date Behavior state Behavior state
CGA Facial expression Facial expression
wk Extremities tone Extremities tone
BW Heartrate (___to__ ) Heartrate (___ to_ )
g Respiratory rate(___to____) Respiratory rate(___to___)
Oxygen saturation(__to___) Oxygen saturation(__to____)
ROP stage____zone____
Note:

Case Record Form
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Appendix 2
ROP examination form PHRAMONGKUTKLAO HOSPITAL

NAME.......cirtrirrrrereenesestsssresesetstssssssesesestssssssssesesessssssesssessssssssesesssesessssssssessseses
HNucovterrreectteeeneeeeseneneenns

Date of birth ....... YO S Gestational age .....ccocceueueueee wk Birth
Weight...ooeveeeeeerereneenenes g

Date of exam ....... YT S

Right eye Left eye

SUMMARY

oD 0S

Maturity of retina
ROP : Zone
Staging

Clock hours

Others

Treatment. ..o Repeat examination......./....../.......
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Appendix 3
Information sheet (Approved by IRB Royal Thai Army Medical Service)
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Appendix 4
Consent form (Approved by IRB Royal Thai Army Medical Service)
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Appendix 5

Information sheet (Approved IRB Faculty of Medicine Chulalongkorn University)
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Consent Form (Approved IRB Faculty of Medicine Chulalongkorn University)
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Baseline characteristics of infants who enrolled from Phramongkutklao Hospital
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Sex, n(%)

Male

Female

Gestational age at birth (weeks)*

Gestational age at first ROP exam (weeks)*

Birth weight (grams)*

Body weight at first ROP exam (grams) *

Staging of retinopathy of prematurity

No ROP, n(%)

Stage 1,n(%)

Stage 2,n(%)

Stage 3,n(%)

Stage 4,n(%)

Stage 5,n(%)

Sucrose group

(n=13)

8(61.5)

5(38.5)

31(3)

35(3)

1,626.3(576)

1,956(659)

12(92.3)

0(0)

1(7.4)

0(0)

0(0)

0(0)

Placebo group

(n=16)

10(62.5)

6(37.5)

31(4)

35(3)

1,493.0(617)

1,959(703)

16(100)

0(0)

0(0)

0(0)

0(0)

0(0)

P value

1.00

0.82

0.907

0.56

0.99

* Mean(SD)



Baseline characteristics of infants who enrolled from Fort Prachaksinlapakom Hospital

Appendix 8

59

Sex, n(%)

Male

Female

Gestational age at birth (weeks)*

Gestational age at first ROP exam (weeks)*

Birth weight (grams)*

Body weight at first ROP exam (grams) *

Staging of retinopathy of prematurity

No ROP, n(%)

Stage 1,n(%)

Stage 2,n(%)

Stage 3,n(%)

Stage 4,n(%)

Stage 5,n(%)

Sucrose group (n=4)

3(75)

1(25)

33(3)

37(2)

1,882.5(485)

2,405.5(832)

3(75)

1(25)

0(0)

0(0)

0(0)

0(0)

Placebo group(n=2)

0(0)

2(100)

29(1)

33(1)

1,230.0(297)

1,527.0(703)

2(100)

0(0)

0(0)

0(0)

0(0)

0(0)

P value

0.40

0.26

0.08

0.17

0.24

* Mean(SD)




Appendix 9

Baseline characteristics of infants who enrolled from Banphaeo Hospital

Sex, n(%)

Male

Female
Gestational age at birth (weeks)*
Gestational age at first ROP exam (weeks)*
Birth weight (grams)*
Body weight at first ROP exam (grams) *
Staging of retinopathy of prematurity
No ROP, n(%)
Stage 1,n(%)
Stage 2,n(%)
Stage 3,n(%)
Stage 4,n(%)

Stage 5,n(%)

Sucrose group

(n=2)

2(100)

0(0)

31(2)

35(2)
1,405.0(191)

1,577.5(300)

0(0)
2(100)
0(0)
0(0)
0(0)

0(0)

Placebo group

(n=3)

0(0)

3(100)

30(1)

34(2)
1,335.0(438)

1,625.3(338)

3(100)
0(0)
0(0)
0(0)
0(0)

0(0)

P

value

0.1

0.60

0.79

0.85

0.88

* Mean(SD)
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Appendix 10
Pain profile and adverse events in the intervention and placebo groups of infants who enrolled from

Phramongkutklao Hospital

Sucrose group Placebo group P value
(n=13) (n=16)
Before ROP exam
N-PASS 0(0-2) 0(0-4) 0.68
Crying/Irritability 0(0-0) 0(0-0)
Behavior state 0(0-0) 0(0-1)
Facial expression 0(0-1) 0(0-1)
Extremities tone 0(0-1) 0(0-1)
Change in vital signs 0(0-0) 0(0-1)
Maximum heart rate 14618 158+13 0.04
Lowest oxygen saturation 96+1 96+4 1.0
During ROP exam
N-PASS 7(3-9) 9(5-10) 0.001
Crying/Irritability 1(1-2) 2(1-2)
Behavior state 1(1-2) 2(1-2)
Facial expression 1(0-2) 2(1-2)
Extremities tone 1(1-2) 2(1-2)
Change in vital signs 2(0-2) 1(0-2)
Maximum heart rate 179+19 190+1 0.10
Lowest oxygen saturation 9316 89+13 0.30

Chi-square teat
Independent T-test presented by Mean+SD
Mann-Whitney U test presented by Median(Min-Max)

Significant P < 0.05
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Appendix 11
Pain profile and adverse events in the intervention and placebo groups of infants who enrolled from

Fort Prachaksinlapakom Hospital

Sucrose group  Placebo P value
(n=4) group (n=2)
Before ROP exam 1(0-1) 0(0-0) 0.26
N-PASS 0(0-0) 0(0-0)

Crying/Irritability 0(0-0) 0(0-1)

Behavior state 1(0-1) 0(0-1)

Facial expression 0(0-0) 0(0-0)

Extremities tone 0(0-0) 0(0-0)

Change in vital signs 145+13 145+221 1.00
Maximum heart rate 9543 96+3 0.68
Lowest oxygen saturation
During ROP exam 7(6-8) 7(6-7) 0.45
N-PASS 1(1-2) 2(2-2)

Crying/Irritability 1(1-2) 1(1-1)

Behavior state 1(1-2) 1(1-2)

Facial expression 1(1-2) 2(1-2)

Extremities tone 1(0-2) 1(0-1)

Change in vital signs 173+30 155+7 0.48
Maximum heart rate 92+9 97+1 0.47
Lowest oxygen saturation

Chi-square teat
Independent T-test presented by Mean+SD
Mann-Whitney U test presented by Median(Min-Max)

Significant P < 0.05



63

Appendix 12
Pain profile and adverse events in the intervention and placebo groups of infants who enrolled from

Banphaeo Hospital

Sucrose group Placebo group P value
(n=2) (n=3)
Before ROP exam
N-PASS 0(0-0) 0(0-0) 1.00
Crying/Irritability 0(0-0) 0(0-0)
Behavior state 0(0-0) 0(0-0)
Facial expression 0(0-0) 0(0-0)
Extremities tone 0(0-0) 0(0-0)
Change in vital signs 0(0-0) 0(0-0)
Maximum heart rate 155421 151+17 0.84
Lowest oxygen saturation 97+1 97+1 1.00
During ROP exam
N-PASS 7(6-9) 9(5-9) 1.00
Crying/Irritability 1(1-2) 2(1-2)
Behavior state 1(1-2) 1(1-2)
Facial expression 1(1-2) 2(1-2)
Extremities tone 1(1-2) 2(0-2)
Change in vital signs 1(1-2) 1(1-2)
Maximum heart rate 203+8 191+4 0.13
Lowest oxygen saturation 92+3 9345 0.88

Chi-square teat
Independent T-test presented by Mean+SD
Mann-Whitney U test presented by Median(Min-Max)

Significant P < 0.05
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N-PASS evaluation prior to ROP examination from the first, second, and consensus in sucrose group

N First Neonatologist Second neonatologist Consensus

o c B F T T B F T T 3 T
1 0 0 0 0 0 0 0 0 0 Not made

2 0 0 0 0 0 0 0 0 0 Not made

3 0 0 1 1 2 0 0 0 0 1 2
4 0 0 0 0 0 0 1 0 1 0 0
5 0 0 0 0 0 0 0 0 0 Not made

6 0 0 0 0 0 0 0 0 0 Not made

7 0 0 0 0 0 0 0 0 0 Not made

8 0 0 1 0 1 0 1 0 1 Not made

9 0 0 0 0 0 0 1 0 1 ‘ 1 1
1 0 0 0 0 0 0 0 0 0 Not made

0

1 0 0 0 0 0 0 0 0 0 Not made

1

1 0 0 0 0 0 0 0 0 0 Not made

2

1 0 0 0 0 0 0 1 0 1 0 0
3

1 0 0 0 0 0 0 0 0 0 Not made

4

1 0 0 0 0 0 0 0 0 0 Not made

5

1 0 0 0 0 0 0 0 0 0 Not made

6

1 0 0 0 0 0 0 0 0 0 Not made

7

1 0 0 0 0 0 0 0 0 0 Not made

8

1 0 0 0 0 0 0 0 0 0 Not made

9

C: Crying/irritability
B: Behavior/state
F: Facial expression

T: Extremities/tone

V: Heart rate, Blood pressure, Respiratory rate, Oxygen saturations

TT: Total scores
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N-PASS evaluation during ROP examination from the first, second, and consensus in sucrose group

No First Neonatologist Second neonatologist Consensus
C B F T T B F T T F

1 1 1 1 2 7 2 1 2 8 1

2 2 1 2 1 7 2 2 1 8 2

3 1 1 1 2 7 1 2 2 8 1

4 1 1 1 1 6 1 1 2 7 1

5 1 1 1 1 5 1 1 1 5 Not made

6 2 1 1 1 7 1 1 2 8 | 1

7 1 2 1 1 7 2 1 1 7 Not made

8 1 2 1 1 7 1 1 1 6 | 1

9 2 1 2 2 8 1 2 2 8 Not made

10 2 2 2 2 9 2 2 2 9 Not made

" 1 1 1 1 6 1 2 1 7 1

12 1 1 2 2 8 1 2 1 7 2

13 1 1 2 1 6 2 2 1 7 2

14 1 1 1 1 4 1 1 1 4 Not made

15 1 1 1 1 6 1 1 1 6 Not made

16 2 2 2 1 9 2 2 2 10 2

17 2 1 1 1 7 1 2 2 8 1

18 1 1 1 2 7 1 % 2 8 1

19 1 1 2 2 6 1 2 2 7 2

C: Crying/irritability
B: Behavior/state

F: Facial expression

T: Extremities/tone

V: Heart rate, Blood pressure, Respiratory rate, Oxygen saturations

TT: Total scores



N-PASS evaluation prior to ROP examination from the first,
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second, and consensus in water group

No First Neonatologist Second neonatologist Consensus
F T T B F T T C ‘ B ‘ F T ’ \ ‘ T
1 0 0 0 0 0 0 0 0 0 Not made
2 0 0 0 0 0 0 0 0 0 Not made
3 0 0 0 0 0 0 0 0 0 Not made
4 0 0 0 0 0 0 0 0 0 Not made
5 0 0 0 0 0 0 0 0 0 Not made
6 0 1 0 1 2 0 0 0 0 0 1 0 0 0 1
7 0 0 0 0 0 0 1 0 1 0 0 0 0 0 0
8 1 0 0 0 1 1 0 0 1 Not made
9 0 0 0 0 0 0 0 0 0 Not made
10 0 0 0 0 0 0 0 0 0 Not made
1 0 0 0 0 0 0 0 0 0 Not made
12 0 0 0 0 0 0 0 0 0 Not made
13 0 0 0 0 0 0 0 0 0 Not made
14 0 0 0 0 0 0 0 0 0 Not made
15 0 0 0 0 0 0 0 0 0 Not made
6] o 1 0 1 3 0 1 1 2 0 | 1 | 1 | 1 | 1 | 4
17 0 0 0 0 0 0 0 0 0 Not made
18 0 0 0 0 0 0 0 0 0 Not made
19 0 0 0 0 0 0 0 0 0 Not made
20| o 0 0 0 0 1 0 0 1 0 | 0 | 0 I 0 I 0 | 0
21 0 0 0 0 0 0 0 0 0 Not made

C: Crying/irritability
B: Behavior/state

F: Facial expression

T: Extremities/tone

V: Heart rate, Blood pressure, Respiratory rate, Oxygen saturations

TT: Total scores
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Appendix 16

N-PASS evaluation during ROP examination from the first, second, and consensus in water group

No. First Neonatologist Second neonatologist Consensus
C B F T \ T C B F T \ T [} ‘ B ‘ F T ‘ \ ‘ T
1 2 2 2 2 2 10 2 2 2 2 2 10 Not made
2 2 2 2 2 2 10 2 2 2 2 2 10 Not made
3 1 2 2 2 2 9 2 2 2 2 2 10 1 2 2 2 2 9
4 2 1 2 2 2 9 2 1 1 2 2 8 2 2 2 1 2 9
5 2 2 2 2 2 10 2 2 1 2 2 9 2 2 2 2 2 10
6 2 1 1 1 0 5 2 1 2 1 0 6 2 1 1 1 0 5
7 2 1 2 1 0 6 2 1 2 1 0 6 Not made
8 2 1 1 2 1 7 2 2 1 2 1 8 2 1 1 2 1 7
9 1 1 1 0 2 5 2 2. 1 2 2 8 1 1 1 0 2 5
10 2 2 2 2 1 9 2 2 2 2 1 9 Not made
" 2 2 2 1 1 8 2 1 2 2 1 8 Not made
12 1 2 2 1 1 7 2 1 2 1 1 7 Not made
13 2 1 2 2 2 9 2 1 2 2 2 9 Not made
14 1 2 2 2 2 9 2 2 2 2 2 10 1 ‘ 2 | 2 2 | 2 ‘ 9
15 2 2 2 2 2 10 2 2 2 2 2 10 Not made
16 2 2 2 2 1 9 2 1 2 1 1 7 2 2 2 2 1 9
17 2 2 1 2 1 8 2 2 2 2 1 9 2 2 1 2 1 8
18 2 2 2 2 1 9 2 1 2 2 1 8 2 2 2 2 1 9
19 2 1 2 2 1 8 2 2 2 2 1 9 2 1 2 2 1 8
20 1 2 2 2 1 8 1 2 2 2 1 8 Not made
21 2 2 2 2 1 9 2 1 2 2 1 8 2 2 2 2 1 9

C: Crying/irritability

B: Behavior/state

F: Facial expression

T: Extremities/tone

V: Heart rate, Blood pressure, Respiratory rate, Oxygen saturations

TT: Total scores
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