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Abstract

Background: Retinopathy of prematurity (ROP) is one of the common complications in premature neonates.
ROP examination is one of the most important examinations for premature babies, which is associated with pain
and can be very annoying. This study aimed to compare the effectiveness of pharmacological and non-
pharmacological methods in reducing the pain of ROP examination.

Materials and Methods: This study was conducted as a double-blind, randomized control trial on 300 ROP
examinations of patients who were hospitalized in the NICU department of Mahdieh Hospital in Tehran. The
neonates were randomly selected into three groups, and ketamine 2mg/kg nasally, fentanyl two pg/kg
nasallylOminutes before an examination, and acetaminophen 2drop/kg orally 30 minutes before each
examination were given to each neonate as two pharmacological groups. In the non-pharmacological group,
infants received saddling-pacifier oral sucrose 25% 0.5cc 2 minutes before examination. Pain was assessed
based on PIPP (premature infant pain index).

Results: The amount of pain after using oral sucrose was significantly lower than the ketamine-acetaminophen
(P-value=0.011) and fentanyl-acetaminophen (P-value=0.027) groups, but there was not a statistically
significant difference between the two groups of ketamine-acetaminophen and fentanyl-acetaminophen (P-
value=0.953). The hypoxia was more prevalent in the ketamine-acetaminophen group (18.8%), and the least
hypoxia occurred in the oral sucrose treatment group (7%) (P-value=0.028).

Conclusion: It is concluded that the effect of hon-pharmacological drugs is greater than pharmacological drugs
in reducing the pain of neonates during ROP examination. The effect of oral sucrose in reducing pain was more
significant than ketamine-acetaminophen and fentanyl-acetaminophen. However, there was no significant
difference between the two groups of ketamine-acetaminophen and fentanyl-acetaminophen.
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Introduction

Retinopathy of prematurity (ROP) is a proliferative
vitreoretinopathy that affects premature infants and is
one of the leading causes of childhood blindness
worldwide!?. In 2010, about 184,700 of the 14.9
million premature babies were diagnosed with ROP,
of whom 20,000 became blind or severely visually
impaired*?.

In the United States, retinopathy of prematurity is the
second most common cause of blindness in children
after cerebral cortical blindness, and it is estimated
that 14,000 to 16,000 babies suffer from different
degrees of this disease every year, of which 1/100 to
1/500 need treatment and 400 to 600 babies become
blind 4. The incidence of ROP in Iran has been
reported from 5.6% to 42%°5,

On average, each infant requires a series of
examinations, which means that several hundred
thousand ROP screening tests are needed annually .
Because the late diagnosis of the disease will lead to
reduced vision and loss of vision in one or both eyes,
the importance of timely screening of newborns
becomes more apparent®.

One of the painful examinations that premature babies
face is the eye examination for screening of ROP.
Although ROP examinations are an essential
screening in premature babies, these examinations are
not without complications. The International
Evidence-Based Pain Group considered ROP
examinations in the list of painful examinations in the
NICU that cause behavioral changes®. These
aggressive examinations may lead to short-term and
long-term complications for these babies, such as
adverse effects on the development of the central
nervous system, emotional problems, attention
disorders, hyperactivity, and defects in social skills'°.
One of the pain relief methods to prevent behavioral
changes during eye examination is the use of
pharmacological and non-pharmacological methods.
Due to the unknown pharmacokinetic and
pharmacodynamic effects of drugs in infants, it is
challenging to use pharmacological methods in
infants. Also, nowadays, many non-pharmacological
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techniques are available to relieve and control pain or
behavioral changes'**2. Various interventions have
been performed to reduce this pain response, but they
have not been very effective®!4. So far, there have been
various studies on the effect of pharmacological (such
as ibuprofen) and non-pharmacological (such as breast
milk) methods in reducing pain in infants during ROP
examinations. However, the results of the studies are
contradictory®>’. The purpose of this study was to
investigate and compare the effectiveness of
pharmacological and non-pharmacological methods in
reducing the pain of ROP examination.

Methods

This study has received the ethical code from the ethical
committee of Shahid Beheshti Medical University
(IR.SBMU.RETECH.REC.1401.037). This study
was conducted as a double-blind, randomized control
trial in 300 cases of ROP examination in the NICU
department of Mahdieh Hospital in Tehran. Patients
were selected between the premature and low birth
weight newborns (before 34 weeks of gestational age
and lower than 2 kilograms) who were born in the
hospital from January 2022 to June 2022.

Based on random sampling and the difference between
the behavioral status score (PIPP) based on the study by
Zeraati et al.'®, 100 people were selected in each group.
At first, the parents were given an informed consent
form about the need for and method of treatment. After
the acceptance of the condition of the study, the eye
examination candidates were enrolled in the study. The
inclusion criteria were that being hemodynamically
stable, being alert, being able to tolerate oral 25%
sucrose, and passing at least one hour from feeding. The
examination was done before the next feeding time. The
exclusion criteria were an addicted mother's baby,
taking sedative medication before the examination,
connecting to a ventilator, and hemodynamic
instability.

Newborns were examined by a trained ophthalmologist
with sufficient experience in the field of premature
newborns to investigate clinical retinopathy of
prematurity. Indirect Ophthalmoscopy was performed
during these examinations. Accurate fundoscopy and
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peripheral retinal examination, pupil dilatation,
speculum, and depressor were performed. Half an
hour before the examination, one drop of Tropicamide
1%, 0.5% phenylephrine eye drops, and tetracaine
drops were instilled in the eye according to certain
intervals. About 15 minutes before the examination,
the babies were randomly selected, and ketamine
2mg/kg nasally, fentanyl 2 pg/kg nasally, and
acetaminophen 2 drops/kg orally were given to each
patient by a nurse. Before pouring the ketamine and
fentanyl drugs, the noses were suctioned and cleaned
by pouring a drop of normal saline, and the drops were
poured 5 minutes later.

In the non-pharmacological group, infants received a
saddling pacifier and oral sucrose 25% 0.5cc two
minutes before the examination. During and after the
examination, the vital signs were monitored until 24
hours later. Scaling based on PIPP (premature infant
pain index) was done by someone other than the
patient's nurse without knowing the implementation
method. Patients were randomly assigned to treatment
groups, and the nurse responsible for performing the
PIPP form was blinded to the treatment group.
Statistical Analysis: The mean, standard deviation,
median, range, frequency, and percentage were used
to describe the data. Shapiro-Wilk test was used to
check the normal hypothesis of the main variable (pain
level) and then to compare the average pain of the
patients between the three study groups. A one-way
ANOVA statistical test was used. Fisher's exact and
chi-square tests were also used to check the
significance of the frequency of clinical symptoms
between groups. All analyses were done using SPSS
26.0 statistical software. In these analyses, P<0.05 is
considered statistically significant.

Results

In this study, the effects of three treatment methods,
ketamine-acetaminophen,  fentanyl-acetaminophen,
and oral sucrose, were compared in 300 cases of ROP
examination. Descriptive statistics of pain level (0 is
the least pain and 18 is the most pain) can be seen in
Table 1.

The amount of pain after using oral sucrose-saddling-
pacifier groups was significantly lower than the
ketamine-acetaminophen (P=0.011) and fentanyl-
acetaminophen (P=0.027) groups. However, there was
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Table 1. Pain level based on the treatment group.

Treatment group Number SD + Mean
ketamine-

) 101 7.14+3.59
acetaminophen
fentanyl-

) 99 7.0+£3.72
acetaminophen
Oral sucrose 100 5.69+3.39
Total 300 6.61+3.62

no statistically significant difference between the
ketamine-acetaminophen and fentanyl-acetaminophen
groups (P=0.953).

In Table 2, the frequency of clinical symptoms in patients
was analyzed according to the treatment groups.

In Table 3, blood pressure and heart rate drop were
analyzed among the groups. No significant statistical
difference was observed between the groups (based on
the chi-square test, P-value>0.05).

Discussion

In the current study, 300 ROP examinations were
compared in three treatment groups: ketamine-
acetaminophen, fentanyl-acetaminophen, and oral
sucrose saddling-pacifier. There was a statistically
significant difference between the groups regarding
pain reduction. It was seen that the amount of pain after
using an oral sucrose saddling pacifier was significantly
lower than the ketamine-acetaminophen and fentanyl-
acetaminophen groups. However, there was no
significant ~ difference  between the ketamine-
acetaminophen and fentanyl-acetaminophen groups.
Regarding symptoms during the examination, it was
seen that none of the patients receiving fentanyl-
acetaminophen had apnea; 7.9% of people in the
ketamine-acetaminophen group and 2% of people in the
oral sucrose group experienced apnea. The most group
with the decreased oxygen saturation was the ketamine-
acetaminophen group (18.8%), and the lowest group
was the oral sucrose group, with a rate of 7%. There was
no statistically significant difference in the blood
pressure and heart rate between the three groups.

Bulut et al. evaluated the effectiveness of oral ibuprofen and
oral paracetamol (acetaminophen) in reducing pain during
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Table 2. Clinical symptoms of patients in treatment groups.

Khoshnoud Shariati et al.

Clinical symptoms "eta’.“'”e' fentgnyl— Oral sucrose P value
acetaminophen acetaminophen
0 0, 0
Apnea No 93 (92.1%) 99 (100.0%) 98 (98.0%) 0.005
Yes 8 (7.9%) 0 (0.0%) 2 (2.0%)
0 0, 0,
Hypoxia No 82 (81.2%) 89 (89.9%) 93 (93.0%) 0.02
Yes 19 (18.8%) 10 (10.1%) 7 (7.0%)
Need to ventilation No 70 (69.3%) 60 (60.6%) 59 (59.0%) 0.26
Yes 31 (30.7%) 39 (39.4%) 41 (41.0%)
0 0, 0
Chest tightness No 93 (92.1%) 98 (99.0%) 99 (99.0%) 0.007
Yes 8 (7.9%) 1 (1.0%) 1 (1.0%)
0 0, 0
Rash No 100 (99.0%) 97 (98.0%) 99 (99.0%) 0.76
Yes 1 (1.0%) 2 (2.0%) 1 (1.0%)
0 0, 0
Nutritional intolerance No 100 (99.0%) 98 (99.0%) 99/(99.0%) 0.99
Yes 1 (1.0%) 1 (1.0%) 1 (1.0%)
0 0, 0
Lethargy No 93 (92.1%) 91 (91.9%) 97 (97.0%) 0.24
Yes 8 (7.9%) 8 (8.1%) 3 (3.0%)

ROP screening in premature infants. They observed that
the mean N-PASS scores between the oral ibuprofen and
oral paracetamol groups did not differ significantly, and
there was no significant difference between the groups.
There was no difference in the time of crying and
occurrence of tachycardia/bradycardia and desaturation.

It was concluded that oral ibuprofen or paracetamol
before ROP screening in preterm infants had similar
analgesic effects and did not significantly reduce pain
during eye examination®®. In the current study, it was
seen that there was no significant difference between
the two groups of ketamine-acetaminophen and
fentanyl-acetaminophen regarding pain reduction, and
both reduced pain equally. Based on the present study
and the study by Bulut et al., it can be said that the
analgesic effect of pharmacological substances in
reducing the pain of newborns during ROP
examination is less than that of non-pharmacological

drugs. Also, pharmacological drugs have the same
effect in reducing pain because, according to our study
and also the study of Bulut et al., these drugs did not
significantly differ from each other, which means that
these two studies were similar.

In Nayak et al.'s study, it was seen that the mean PIPP
scores in three groups (breast milk, 10% dextrose,
sterile water) were 11.8+2.8 versus 9.8+3.3 versus
10.2+2.9, respectively (p=0.18). Behavioral and
physiological variables were similar in all three groups.
It was concluded that breast milk, dextrose 10%, or
sterile water that was administered orally before ROP
screening in preterm infants had similar analgesic
effects and did not significantly reduce pain during the
procedure 2. In the current study, it was seen that
sucrose significantly reduced the pain score, which was
different from the study of Nayak et al. This difference
may be caused by the type of sugar used or genetic

Table 3. Blood pressure changes and decreased pulse of the patients based on the treatment.

Parameters Severity acelfc:tririrr]g]p;en ace{:r:rt\?r?gpl;hen Oral sucrose P value
mild 71 (70.3%) 74 (74.7%) 82 (82.0%)
Changes in blood pressure moderate 26 (25.7%) 23 (23.2%) 15 (15.0%) 0.34
severe 4 (4.0%) 2 (2.0%) 3 (3.0%)
mild 72 (71.3%) 64 (64.6%) 80 (80.0%)
Decreased pulse moderate 25 (24.8%) 33 (33.3%) 17 (17.0%) 0.10
severe 4 (4.0%) 2 (2.0%) 3 (3.0%)
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differences in pain threshold because in the present
study, the sugar substance was sucrose, but in the
study by Nayak et al., dextrose was used. Also, one of
the other differences between the present study and
Nayak et al.'s study was the difference in the sample
size of the two studies. In the present study, the sample
size was much larger than that of Nayak et al.

Sethi et al. compared the effectiveness of low-dose
fentanyl infusion and oral sucrose 24% in optimal pain
relief during laser treatment for ROP. Fifty-eight
preterm infants with  spontaneous breathing
undergoing phototherapy were included in the study.
Preterm infants were randomly divided into fentanyl
infusion (1 pg/kg/h) or oral 24% sucrose (2 ml). It was
seen that the proportion of time spent crying during
the procedure was significantly lower in the fentanyl
group. The mean PIPP-R score during the procedure
was significantly lower in the fentanyl group. There
were no differences in other outcomes between the
two groups. The conclusion was that during laser for
ROP, low-dose fentanyl infusion was more effective
in reducing pain compared to sucrose 2. In the current
study, it was seen that the administration of oral
sucrose had a better effect than fentanyl. This
difference in the results can be explained by the
difference in the kind of procedure Laser versus ROP
examination and method of fentanyl administration in
the two studies, and because in the current study,
fentanyl was administered nasally. However, in the
study by Sethi et al., fentanyl was administered by
infusion. It seems that there is a need to investigate the
two methods of sucrose administration and fentanyl
infusion in future studies. However, based on these
two studies and the fact that oral sucrose
administration is more acceptable to the patient's
parents as a non-invasive method, it can be said that
oral administration of sucrose is more acceptable than
fentanyl infusion.

The study by Dolgun et al. was conducted to
investigate the effects of swaddling infants with oral
administration of sucrose, swaddling with oral
administration of breast milk, and swaddling with oral
administration of distilled water (control) on the
perception of pain in premature infants during the
ROP examination. Data were obtained from 87
preterm infants (54% girls) who were less than 32
weeks of gestation and had a body weight of 1500
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grams. There was no significant difference in the pain
profile scores of premature babies in the three groups.
The conclusion was that infant swaddling with oral
administration of sucrose or breast milk was not more
effective in reducing pain in preterm infants during
ROP examinations than swaddling with oral
administration of distilled water ?2. The findings of this
study are in contrast with the current study, and this
difference between the findings can be caused by the
sample size or genetic differences in pain threshold.
The sample size of the present study was much larger
than the study of Dolgun et al. Based on our findings,
sucrose is effective in reducing pain in infants during
ROP examination.

Rosalie et al. evaluated the effectiveness of breast milk
(EBM) on infant pain during ROP screening. It was
concluded that oral EBM significantly reduced pain
during and after ROP screening 2. In the current study,
breast milk was not investigated as a method. However,
in future studies, the administration of breast milk can
be compared with the administration of sucrose, and the
combination of these two methods should be
investigated.

Conclusion

The findings showed that the effect of non-
pharmacological methods was greater than
pharmacological methods in reducing the pain of
newborns during the ROP examination. Based on our
findings, the effect of oral sucrose in reducing pain was
greater than the effect of ketamine-acetaminophen and
fentanyl-acetaminophen. However, there was no
significant  difference  between the ketamine-
acetaminophen and fentanyl-acetaminophen groups.
7.9% of the ketamine-acetaminophen group and 2% of
the oral sucrose group experienced apnea, and the
episodes of de-saturation in the ketamine-
acetaminophen group was the highest with 18.8% and
in the oral sucrose treatment group was the lowest with
7%. Blood pressure and heart rate did not differ
between the groups.
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