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Abstract

Background: Gastrointestinal (GI) dysmotility is a common problem among preterm neonates with very-low-birth-weight and is
manifested as feeding intolerance, and in this situation, total parenteral nutrition (TPN) is needed for several complications. Ery-
thromycin is a prokinetic antibiotic that neonatologists widely prescribe for the treatment of GI dysmotility in high and low doses.
Objectives: This study aimed to evaluate the effects of an intermediate dose of Erythromycin in the treatment of feeding intolerance
in preterm neonates.
Methods: This study is a randomized clinical trial on preterm neonates admitted in two university-affiliated hospitals in Isfahan,
Iran, during 2016 - 2017. Feeding is started for all neonates with 20 mL/kg/day doses and if they tolerate it, 20 mL/kg/day is added daily
to receive toreach 150 mLcc/kg/day. The infants were divided into two groups, which received either Erythromycin (5 mg/kg/dose
every 6 hours) or placebo for eight days. These outcomes were evaluated: time duration to reach 75, 110, and 150 mL/kg/day feeding
volume, lavage count after the intervention, time duration of oxygen dependency and hospitalization, the incidence of necrotizing
enterocolitis, intraventricular hemorrhage, patent ductus arteriosus, chronic lung disease, cholestatic icterus, sepsis, and hyper-
trophic pyloric stenosis.
Results: Sixty-four neonates (female 38 (59.3%) and male 26 (40.6%)) with the mean gestational age 30.10 ± 2.49 weeks were evalu-
ated. The mean time duration to reach 75, 110, and 150 mL/kg/day feeding volume was significantly lower in the Erythromycin group
(4.19 vs. 6.84 days, P < 0.001, 6.35 vs. 9.08 days, P < 0.001 and 9 vs. 11.46 days, P < 0.001 in the Erythromycin vs. placebo groups,
respectively). Also the number of lavages were significantly lower in the Erythromycin group (0.35 ± 0.56 vs. 3.03 ± 3.08 in the
Eerythromycin and placebo groups; P < 0.001).
Conclusions: Intermediate dose of Erythromycin can reduce the time duration to reach full feeding volume and is safe for preterm
neonates.

Keywords: Enterocolitis, Erythromycin, Feeding, Infant, Intolerance, Iran, Jaundice, Necrotizing, Neonates, Newborn, Parenteral
Nutrition, Prematurity, Prokinetic

1. Background

Gastrointestinal (GI) Dysmotility is a common condi-
tion in very low birth weight (VLBW) neonates, which is
manifested as feeding intolerance (1, 2). This feeding intol-
erance includes the presence of gastric residue, vomiting,
recurrent regurgitation, and abdominal distention in se-
vere cases. Abdominal X-ray in neonates with GI dysmotil-
ity shows intestinal distention, but there is no air in the in-
testine wall or abdominal cavity (3).

Studies reported that this clinical condition is due
to ineffective, low frequent and uncoordinated intestinal
movement and is secondary to prematurity of GI system
in premature neonates. Although GI dysmotility is benign
and uncomplicated in premature neonates, the fear of
necrotizing enterocolitis and other intra-abdominal com-
plication lead to stopped feeding and prolongation of to-
tal parenteral nutrition (TPN). Therefore, prokinetic agents
that improve GI motility is probably beneficial, especially
for those who do not reach complete feeding volume be-
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cause of their recurrent feeding intolerance (4-6).
Erythromycin is an antibiotic with prokinetic prop-

erty, and many practitioners widely use for treating gastro-
paresis due to diabetes, scleroderma, esophagectomy, and
vagotomy in adult patients (7). This functional property
had positive effects in other situations such as GI dysmotil-
ity diseases include gastro-esophageal reflux, chronic in-
testinal pseudo-obstruction, and ileus after surgeries (7).
Moreover, the role of Erythromycin as a prokinetic agent
is evaluated in preterm and VLBW neonates in several
randomized clinical trials; however, there are disagree-
ments and controversy about the effect of Erythromycin
on neonate oral nutrition (6, 8-16).

Erythromycin is a macrolide antibiotic, which is used
as a prokinetic agent during the last decades and im-
proves intestinal nutrition in preterm neonates (17). Stud-
ies on Erythromycin and feeding intolerance in neonates
are categorized in two groups include prophylactic (start-
ing treatment before the presence of feeding intolerance
symptoms) and therapeutic (starting treatment after the
presence of feeding intolerance symptoms) (3). There
are different studies in these aspects, suggesting different
dosages of Erythromycin and various methods (18). Ery-
thromycin was evaluated as a prokinetic agent in the last
20 years and was motilin receptor agonist that affected
on gallbladder and intestine, stimulate the intestine nerve
and smooth muscle, increase intestine motility, strength
stomach contraction, and improve intestine motility com-
plex movements (19-22).

One study on premature neonates with less than 32
weeks’ gestational ages evaluated prescribing a high dose
of Erythromycin and reported that this dosage or Ery-
thromycin could improve GI dysmotility and feeding in
neonates significantly (14-16). Another study was pre-
scribed low dose Erythromycin in premature neonates and
suggested that this dosage of Erythromycin improved in-
testinal nutrition and reduced time duration to reach com-
plete intestinal nutrition (9, 23). In most of the studies
low and high doses of Erythromycin were assessed and
did not report any serious adverse effects (6, 8, 9). One
study on premature neonates reported that the interme-
diate dosage of Erythromycin had no concerning compli-
cations such as hypertrophic pyloric stenosis and in sys-
tematic reviews reported that prescribing intermediate to
high dosage of Erythromycin did not show any adverse ef-
fects (17, 24).

2. Objectives

According to different findings of previous studies con-
cerning the use of Erythromycin in premature neonates
and also different dosage of Erythromycin used in these

studies, as well as limited studies that used an intermedi-
ate dosage of Erythromycin, this study aimed to evaluate
the effect of oral Erythromycin with intermediate dosage
on treating feeding intolerance in preterm neonates in Is-
fahan, Iran.

3. Methods

3.1. Study Design and Participants

This study is a Randomized Clinical Trial (RCT) on
preterm neonates admitted in neonate intensive care unit
and internal department of neonates in Shahid Beheshti
and Alzahra Hospitals, tertiary referral hospitals of Isfahan
University of Medical Science (IUMS) during 2016 - 2017. A
total of 159 premature neonates were assessed for eligibil-
ity, and finally, 77 neonates were included using the conve-
nience sampling method.

The inclusion criteria were as follows: (1) premature
neonates, (2) birth weight lower than 1800 g, (3) having
two or more than two episodes of the presence of more
than 50% of feeding volume (lavage) or feeding volume
less than 75 mL/kg/day in 14th day after birth, (4) lack of
congenital anomaly and (5) parent’s willingness for par-
ticipation. Neonates with sepsis before the study, gas-
trointestinal anomaly, cyanotic heart disease, a history
of surgery on gastrointestinal system in the first 14 days
after birth, using medications that had interaction with
Erythromycin metabolism, arrhythmia and QT interval
prolongation, and parent’s unwillingness to continuing
this study were excluded from the study. Research Ethics
Committee approved the methodology of this study in
IUMS, and this study was registered in the IRCT website
(IRCT20120614010026N10).

3.2. Intervention

In this study, feeding was started for all neonates with
20 mL/kg/day feeding volume and if they tolerate it, 20
mL/kg/day was added to reach 150 mL/kg/day. The partici-
pants of this study were selected by a person who was not
a colleague of this study and was divided into two groups
by simple randomization. In the Erythromycin group, Ery-
thromycin syrup was used (Kimidaru®, Tehran, Iran) with
a dosage of 20 mg/kg/day (5 mg/kg/dose every 6 hours) for
eight days. We used distilled water in the placebo group,
in an equal volume with Erythromycin syrup. The syringes
of Erythromycin and distilled water were similar in ap-
pearance, color, and cover. A trained nurse who was not
involved in this study numbered these syringes and gave
them to colleagues of this study. The syringes were divided
among neonates without any awareness of the contents of
the syringes. Before starting the study, the senior investi-
gator explained the intervention to neonate’s parents, and
informed consent form was completed.
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3.3. Primary and Secondary Outcomes

The average time to reach 75, 110, and 150 mL/kg/day
feeding volume (mL) and the frequency (number) of milk
intolerance (lavage) after the intervention were consid-
ered primary outcomes. Secondary outcomes were as fol-
lows: duration of oxygen dependency (days), length of
hospital stay (days), incidence of necrotizing enterocoli-
tis (NEC) (advanced, proven, and suspected), intravascular
hemorrhage (IVH), patent ductus arteriosus (PDA), hyper-
trophic pyloric stenosis at the age of 4 weeks, chronic lung
disease (CLD) and cholestatic jaundice, QT interval before
and after intervention, sepsis and, the mortality rate.

NEC and CLD diagnosed by clinical criteria whereas
PDA, IVH, hypertrophic pyloric stenosis and long QT syn-
drome were diagnosed by echocardiography (Esaote de-
vice), sonography (Esaote device),) and electrocardiogram
(2000 Bionet model), respectively. All of the information
was certified in the prepared forms by one specified staff
in each center.

3.4. Sample Size and Analysis

Considering the lack of a report on the efficacy of an
intermediate dose of Erythromycin, a pilot study was de-
signed, and reported assessments in the references were
used to estimate the sample size. We assumed that the
smallest effect size is statistically significant (d < 0.1). Ac-
cording to Table 1 in Bell et al. study, the minimum sample
size for each group was determined 50 (β = 0.2) (α = 0.05,
β = 0.2→n = 50). In the Whitehood et al. study, the sample
size was suggested between 24 to 70. Based on the power
of the two above studies, the sample size was determined
as 30 subjects in each group.

Data were analyzed using the IBM SPSS Statistics for
Windows, version 20 (IBM Corp., Armonk, ILL., USA). For re-
porting quantitative data, the mean and standard devia-
tion (SD) and for reporting qualitative variables, number
and percent were used. For comparing variables between
the two groups, independent t-test, chi-square, and Mann
Whitney tests were used. A two-tailed α level of 0.05 was
considered a statistically significant level.

4. Results

In this study, 159 premature neonates were assessed for
eligibility, and finally, 77 neonates were included in this
study (Figure 1). From those, eight neonates were excluded
because their parents showed no willingness to continue
to collaborate. Moreover, 69 neonates were divided into
two groups, and four neonates in the Erythromycin group
and one neonate in the placebo group were excluded be-
cause of their incomplete data or death, and finally, data

on 64 neonates (26 in the Erythromycin group and 38 in
the placebo group) were analyzed (Figure 1)

Demographic data in the two groups were not sta-
tistically different. The mean gestational age in the Ery-
thromycin and placebo groups were 29.83± 2.12 and 30.30
± 2.75 weeks, respectively (P = 0.85) and the mean birth
weight in the Erythromycin and placebo groups were
1198.65± 297.78 g and 1236.32± 305.84 g, respectively (P =
0.50). Gender distribution was not significantly different
between the two groups (P = 0.8) (Table 1). The age of feed-
ing onset in the Erythromycin and placebo groups were
3.88 ± 2.95 days and 2.63 ± 1.46 days, respectively; there
were no statistical differences between the two groups (P
= 0.24) (Table 1).

As the primary outcome, the average time to reach 75,
110, and 150 cc/kg/day feeding volume were significantly
shorter in the Erythromycin group than placebo group
(4.19 vs. 6.84 days, P < 0.001, 6.35 vs. 9.08 days, P < 0.001
and 9 vs. 11.46 days, P < 0.001 in the Erythromycin vs.
placebo groups, respectively) (Table 2). Moreover, the fre-
quency of milk intolerance was significantly lower in the
Erythromycin versus placebo groups (0.35±0.56 vs. 3.03±
3.08 in the Erythromycin and placebo groups, respectively;
P < 0.001) (Table 2).

Although the incidence of clinical sepsis and NEC af-
ter the intervention was lower in the Erythromycin group
than the placebo group, this difference was not significant
(15.4% vs. 24.3%, P = 0.45 and 3.8% vs. 16.2%, P = 0.22 in the
Erythromycin vs. placebo groups, respectively) (Table 2).
The incidence of PDA, CLD, and IVH was not significantly
different between the two groups (19.2% vs. 10.8%, P = 0.46,
23.1% vs. 18.9, P = 0.75 and 3.8% vs. 21.6%, P = 0.06 in the Ery-
thromycin and placebo groups, respectively) (Table 2). The
mean duration of oxygen dependency and mean length of
hospital stay were not significantly different between the
two groups (16.69 ± 23.85 vs. 17.78 ± 17.59 days, P = 0.83
and 31.12 ± 17.5 vs. 29.73 ± 15.22 days, P = 0.39 in the Ery-
thromycin vs. placebo groups, respectively) (Table 2). Mor-
tality was 3.8% in the Erythromycin group and 7.9% in the
placebo group (P = 0.64) (Table 2).

For evaluating the Erythromycin complication, QT in-
terval was assessed in electrocardiograms of neonates and
the mean QT interval was not significantly different be-
tween the two groups before and after the intervention
(0.37 and 0.39 in the Erythromycin and placebo groups af-
ter the intervention, P = 0.20) (Table 2). Direct jaundice pre-
sented in only one neonate in the Erythromycin group and
no neonates in the placebo group showed cholestatic jaun-
dice (P = 0.41). Stool culture findings before and after the in-
tervention were not statistically different between the two
groups and normal flora were grown in both groups. In-
terestingly, none of the infants in the Erythromycin group
showed hypertrophic pyloric stenosis.
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Table 1. Basic Characteristics of Neonates

Variables Erythromycin Group Placebo Group P Value

Gestational agea 30.30 ± 2.75 29.83 ± 2.12 0.85

Birth weighta 1198.65 ± 297.78 1236.32 ± 305.84 0.5

Age at start of feedinga 3.88 ± 2.95 2.63 ± 1.46 0.24

RDSb 20 (76.9) 34 (89.5) 0.29

NCPAPb 18 (69.2) 34 (89.5) 0.06

Abbreviations: NCPAP, nasal continuous positive airway pressure; RDS, respiratory distress syndrome.
aValues are expressed as mean ± standard deviations (SD).
bValues are expressed as No. (%).
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Figure 1. CONSORT diagram shows the flow of subjects in each stage of the study

5. Discussion

In this study, the effect of the intermediate dosage of
Erythromycin on the treatment of feeding intolerance was

assessed. In this study, the average time to reach 75, 110, and
150 mL/kg/day feeding volume were measured in neonates
treated with Erythromycin and placebo and this time du-
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Table 2. Primary and Secondary Outcomes in the Participants of the Two Groups

Variables Erythromycin Group Placebo Group P Value

Time to reach to 75 mL/kg/day intestinal feeding volume, daya 4.19 ± 0.63 6.84 ± 3.83 < 0.001b

Time to reach to 110 mL/kg/day intestinal feeding volume, daya 6.35 ± 0.79 9.08 ± 4.03 < 0.001b

time to reach complete intestinal feeding volume, daya 9 ± 2.81 11.46 ± 4.14 < 0.001b

Feeding intolerance, lavagea 0.35 ± 0.56 3.03 ± 3.08 < 0.001b

Sepsisc 4 (15.4) 10 (27) 0.45

NECc 1 (3.8) 6 (16.2) 0.22

IVHc 1 (3.8) 8 (21.6) 0.06

PDAc 5 (19.2) 4 (10.8) 0.46

Duration of oxygen dependency, daya 16.69 ± 23.85 17.78 ± 14.59 0.12

CLDc 6 (23.1) 7 (18.9) 0.75

QT Interval before interventiona 0.37 ± 0.04 0.39 ± 0.04 0.49

QT Interval after interventiona 0.37 ± 0.05 0.39 ± 0.03 0.5

Cholestatic jaundicec 1 (3.8) 0 (0) 0.41

Duration of hospitalization, daya 31.12 ± 17.5 29.73 ± 15.22 0.75

Deathc 1 (3.8) 3 (7.9) 0.64

Abbreviations: CLD, chronic lung disease; IVH, intraventricular hemorrhage; NEC, necrotizing enterocolitis, PDA, patent ductus arteriosus.
aValues are expressed as mean± standard deviations.
bP value < 0.05 is considered as significant.
cValues are expressed as No. (%).

ration was significantly lower in the Erythromycin group,
suggesting the prokinetic property of this dosage of Ery-
thromycin in feeding intolerance in preterm neonates.

Cairns et al. reported that neonates who were treated
with a low dosage of intravascular Erythromycin had lower
time duration to reach complete intestine feeding com-
pared to those who received placebo (12). Moreover, Nunt-
narumit et al. evaluated the high dosage of oral Ery-
thromycin in neonates with the gestational age less than
32 weeks and showed beneficial effects of Erythromycin on
feeding intolerance in comparison to placebo. The median
time duration to reach a complete feeding volume was
significantly shorter in the Erythromycin versus placebo
groups (7 (6 - 9) vs. 13 (5 - 19) days; P < 0.001). The num-
ber of stopped feeding episodes was 1 (0 - 2) and 9 (2 - 13)
in those who treated with Erythromycin and placebo (P <
0.001) (14).

However, in other studies, the average time to reach
a complete feeding volume was not significantly different
between neonates who received Erythromycin or placebo.
In the study of Stenson et al. neonates were treated by 15
mg/kg infusion of Erythromycin 3 times a day. The aver-
age time to reach a complete feeding volume was 8 (5 - 12)
and 9 (6 - 14) days in the Erythromycin and placebo groups
(P = 0.45) (6). Patole et al. evaluated the effect of oral Ery-
thromycin on 73 neonates and the time duration to reach
a complete feeding volume were 93.5 and 104 hours in the
Erythromycin and placebo groups (P = 0.6) (8).

In Elhennawy et al. study, the low dosage of Ery-

thromycin was used for eight days in neonates with 29-
36 weeks of gestational ages, and there was no significant
difference between Erythromycin and placebo groups in
terms of time duration to reach complete intestinal feed-
ing volume (10). Although using an intermediate dosage
of Erythromycin by scientists is limited, Ng and his col-
leagues evaluated the effect of an intermediate dosage of
Erythromycin on preterm neonates and observed a sig-
nificant reduction in time duration to reach complete in-
testinal feeding volume when compared to placebo. In
their study, 45 neonates were assessed, and 5 mg/kg/dose
oral Erythromycin (every 6 hours for 14 days) was pre-
scribed. The mean time to reach complete intestinal feed-
ing volume was 36.5± 7.4 and 54.7± 23.3 days in the Ery-
thromycin and placebo groups, respectively (P = 0.01) (17).

According to the presence of studies that used low
dosage and high dosage of Erythromycin and did not
achieve appropriate findings on the average time to reach
complete intestinal feeding volume and the frequency of
milk intolerance, it is suggestive that very low or very high
dosage of this medication has not suitable prokinetic prop-
erties, and it is better to plan more researchers on evaluat-
ing the intermediate dosage of this medication. This study
finding is likely similar to limited studies that prescribed
an intermediate dosage of Erythromycin, but for better de-
cision making based on scientific evidence, more studies
are needed in the fields of the intermediate dosage of Ery-
thromycin on treating feeding intolerance in neonates.

Also, in our study, the incidence of Erythromycin com-
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plications was evaluated, including prolongation of QT
Interval, cholestatic jaundice, hypertrophic pyloric steno-
sis, and changes in the normal flora of stool. In this re-
gard, none of them occurred in both groups, especially
in the Erythromycin group suggesting the safety of Ery-
thromycin in preterm neonates. In none of the previ-
ous studies that prescribed Erythromycin as prophylactic
or for rescue, hypertrophic pyloric stenosis or changes in
the normal flora of stool or other complications were re-
ported.

This study has some strength and limitation points like
other studies. In this study, the intermediate dosage of
Erythromycin on feeding intolerance was evaluated that
there was a limited number of studies in this situation and
most of the studies evaluated low and high dosage of Ery-
thromycin. First, limitation of this study is its small sam-
ple size that is too small for generalizing these findings to
the general population and more studies with greater sam-
ple size are needed. Second, in this study, the number of
NPO days before starting feeding was significantly higher
in the Erythromycin group than controls and possibly af-
fected the findings of this study. Maybe neonates in the Ery-
thromycin group had more improvement in feeding toler-
ance due to more NPO days before starting feeding. In most
of the previous studies, different dosages of Erythromycin
were compared with placebo; there is a need to plan stud-
ies, comparing the effects of various dosages of this medi-
cation in the treatment of feeding intolerance.

5.1. Conclusions

Prescribing an intermediate dosage of Erythromycin
could reduce the average time to reach complete intesti-
nal feeding volume and the frequency of milk intolerance
without indicating any complications and it may be safe
for preterm neonates.
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