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↑What is “already known” in this topic: 
There are conflicting results regarding the use of prophylactic 
or rescue administration of different doses of oral erythromycin 
in preterm infants.   

→What this article adds: 
This study aimed at assessing the effects of 40 mg/kg/day oral 
erythromycin on feeding intolerance in preterm infants.  

 
Influence of high-dose oral erythromycin on feeding 
intolerance in preterm neonates: A randomized 
controlled trial  

Maryam Saboute1, Ali Mazouri1, Fatemeh NaimiDehnavi2, Nasrin Khalesi2*, Zahra Farahani3  

 Received: 2 Feb 2017                          Published: 9 Feb 2018 

Abstract 
    Background: Feeding intolerance is a common complication in preterm neonates and is responsible for prolonged hospitalization. 
This study aimed at assessing the effects of high-dose oral erythromycin on feeding intolerance in preterm infants.  
   Methods: A randomized, double blinded, placebo-controlled trial was performed during 2014 and 2015 (Tehran-Iran). Preterm neo-
nates aged >14 days, who met the feeding intolerance criteria were selected for the study and their medical records were randomly 
assigned into 2 groups by simple randomization. Infants in group A received 10 mg/kg oral erythromycin every 6 hours for 2 days, 
followed by 4 mg/kg oral erythromycin every 6 hours for 5 days; and infants in group B received placebo with the same route. The 
number of days until reaching complete oral feeding, day of discharge from NICU, and complications related to intervention were 
recorded and compared between the 2 groups. Independent samples t test, Mann-Whitney, Fischer exact test, and Chi square were used 
to analyze the relationships between variables. P-value less than 0.05 was considered statistically significant. 
   Results: A total of 20 infants in group A received erythromycin and 20 infants in group B received placebo. Erythromycin could not 
alter the mean volume of feeding, duration of parental feeding, length of hospitalization, and frequency of feeding discontinuity 
(p>0.05); however, mean days to reach complete feeding in group A was significantly shorter than in group B (9.80 vs. 16.80 days; 
p=0.001).  
   Conclusion: High-dose erythromycin as a rescue measure with no potential adverse effect is beneficial in reducing the time taken to 
achieve full enteral feeding. However, more extensive investigations are needed to determine the best administration dosage. 
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Introduction 
Functional gastrointestinal dysmotility and enteral feed-

ing intolerance are common complications in preterm ne-
onates. These conditions are responsible for prolonged use 
of parenteral hyper alimentation, increased gastric residue, 
abdominal distension, constipation, regurgitation or vom-
iting, catheter-related nosocomial infection, cholestasis, 
osteopenia, poor intestinal growth, necrotizing enter coli-
tis and prolonged hospitalization (1-4).   

Immaturity of gastrointestinal motility and phase III ac-
tivity of the migrating motor complex (MMC) were pro-
posed as the main causes of dysmotility and enteral feed-
ing intolerance. On the other hand, mottling agonists by 
binding to mottling GI receptors would be beneficial in 

the treatment and alleviation of this gastrointestinal prob-
lem (1,5).  

Prokinetic agents, such as erythromycin, induce intense 
motor activity in the stomach and small intestine, which 
mimics phase III MMC activity. Migrating motor com-
plexes are phasic contractions originating in the proximal 
small intestine during fasting that propagate distally and 
propel the intestinal contents towards the colon (6). This 
GI contractile complex develops after 32 weeks of gesta-
tion (7, 8).  

Several studies pointed to the influence of erythromy-
cin on the treatment of gastrointestinal dysmotility and the 
decrease in the incidence of parenteral nutrition-associated 
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cholestasis (9, 10). However, a systematic review revealed 
more positive effects of erythromycin  in improv-
ing feeding intolerance at higher doses (40 to 50 
mg/kg/day) or in older neonates (gestational age> 32 
weeks) (11). 

Recent studies have shown different responses and con-
flicting results regarding the use of prophylactic or rescue 
administration of different doses of oral erythromycin 
in preterm infants (2, 8, 10-12). This study aimed at as-
sessing the effects of 40 mg/kg/day oral erythromycin on 
feeding intolerance in preterm infants and the values of 
some related factors. 

 
Methods 
A randomized, double blinded, placebo-controlled trial 

on 46 newborns with feeding intolerance was conducted 
in the NICU unit of Aliasghar hospital affiliated to Iran 
University of Medical Sciences (Tehran-Iran) during 2014 
and 2015. Preterm neonates age< 32 weeks or birth weight 
<1800 gram) aged >14 days, who met the feeding intoler-
ance criteria and were in a stable condition, with normal 
blood pressure, no bradycardia or hypoxic episodes, were 
selected for this study. Exclusion criteria were as follow: 
missing data; congenital malformation ;metabolic disor-
ders; cyanotic heart disease; sepsis; NEC; obstructive GI 
disease; recent GI surgeries; or any treatment for food 
intolerance (Indomethacin, Fentanyl, and Pancuronium). 
Feeding intolerance was considered with the following 
criteria: enteral feeding less than 75 mL/kg/day by Day 14 
postnatal age, or gastric residual > 50% from 3 hours ago, 
more than 2 consecutive feeds during 24 hours, or gastric 

residual >30% from 3 hours ago, more than 3 consecutive 
feeds during 24 hours. All infants' demographic data, in-
cluding sex, age, gestational age, and type of delivery, 
were recorded in some checklists. Newborns' medical rec-
ords were randomly assigned into 2 groups. We randomly 
allocated the 2 groups by Excel software using Rand Be-
tween order. Allocation into each group was based on 
opening sealed and opaque envelopes indicating the drug 
name. Clinicians and infants were blinded to the treatment 
allocation; infants in group A received 10 mg/kg oral 
erythromycin every 6 hours for 2 days, followed by 4 
mg/kg oral erythromycin every 6 hours for 5 days. Infants 
in group B received placebo (normal saline) with the same 
route. Erythromycin ethyl succinate suspension (10 Mg 
/5cc without any additives) and placebo without erythro-
mycin with 1cc distilled water were prepared. To mask the 
difference in appearance (shape, color, and odor) of eryth-
romycin and placebo, both of them were mixed in milk. 
Before and 5 days after the intervention, EKG was con-
ducted and hepatic enzymes were assessed for all partici-
pants. Both nurses and attending physicians were blinded 
about groups and medications. Intervention was stopped 
after a week. The number of days until reaching complete 
oral feeding, day of discharge from NICU, complications 
related to intervention, such as diarrhea, vomiting, pyloric 
stenosis, and necrotizing enterocolitis (NEC) were record-
ed.  Data of the 2 groups were compared to test the hy-
pothesis that whether the intervention program makes any 
changes in the groups' feeding tolerance (tolerance of 150 
mL/kg/day) (Fig. 1). Registration ID of this study in Irani-
an Registry of Clinical Trials was 

 
 

 
Fig. 1. Consort diagram of the trial 
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IRCT2015121925591N1. 
 
Statistical analysis 
All statistical analyses were conducted using SPSS 19. 

Data were presented as mean±standard deviation for con-
tinuous variables and n (%) for categorical variables. In-
dependent samples t-test, Mann-Whitney, Fischer exact 
test, and Chi square were used to analyze the relationships 
between variables. P-value less than 0.05 was considered 
statistically significant. 

Participants' parents gave informed consent before en-
tering the study. Our data were confidential and no extra 
cost was constrained on our participants. Our study was 
approved by the institutional review board of Iran Univer-
sity of Medical Sciences and according to Helsinki decla-
ration.  

 
Results 
Of 46 neonates, 6 cases were excluded because of inter-

vention intolerance, unstable condition, or missing data. A 
total of 20 infants in group A received erythromycin and 
20 infants in group B received placebo. The basic demo-
graphic data are demonstrated in Table 1.  

In group A, 7 cases (35%) had inadequate feeding, 4 
(20%) had gastric residue, and 9 (45%) had both prob-
lems, while these numbers in group B were 3(15%), 7 
(35%), and 10 (50%), respectively (p=0.291). No signifi-
cant differences were obtained between the 2 groups re-
garding demographic characteristics (p>0.05), but patent 
ductus arteriosus and intraventricular hemorrhage were 
more frequent in group A than in group B (p=.035). Eryth-
romycin could not alter the mean volume of feeding, dura-
tion of parental feeding, length of hospitalization, and 
frequency of feeding discontinuity (p>0.05); however, the 
mean days to reach complete feeding in group A was sig-
nificantly shorter than in group B (9.80 vs. 16.80 days; 

p=0.001). Regarding complications related to intervention, 
a neonate in each group showed NEC. Details are demon-
strated in Table 2. 

 
Discussion 
In this study, we found beneficial effects of administra-

tion of high-dose oral erythromycin on neonatal feeding 
intolerance. Recent studies have also revealed that oral 
erythromycin increases endogenous motilin and activates 
motilin pathway through neural mechanism and smooth 
muscle motilin receptors. This activation results in facili-
tating more frequent, higher amplitude contractions in 
antral and proximal small bowel and declines the outlet 
resistance in pyloric sphincter (2, 4, 13). 

Despite immaturity in GI tract and lack of a well-
developed migrating contractile activity in infants younger 
than 32 weeks of gestation, our results indicated that pre-
term infants achieved full oral feeding significantly earlier 
after intervention with oral erythromycin (9.80 vs. 16.80 
days; p<0.05). Ng et al. in 2001 and 2007 found that the 
mean and median days to achieve full oral feeding in neo-
nates with 12.5 mg/kg oral erythromycin every 6 hours 
were significantly shorter than neonates in placebo group 
(10-13). In another study, Mohammadizadeh et al. also 
confirmed this finding  with low dose (6 mg/kg/Day)of 
erythromycin; the mean time taken to reach full enteral 
feeding in erythromycin and placebo groups was 
10.11±2.51 and 12.71±5.76 days, respectively (p=0.01) 
(2).Yan-Yan also showed the efficacy of intermediate-
dose (5 mg/kg/6 hours) oral erythromycin on the earlier 
full enteral feeding among VLBW infants (36.5 days in 
the erythromycin group vs. 54.7days in the control group, 
p=0.01) (14). On the other hand, Ng in another study found 
that administration of low-dose erythromycin (5mg/kg every 
8 hours) in preterm infants with feeding intolerance could not 
significantly alter the mean time to achieve full enter-

Table 1. Demographic data of all participants  
 
Variable 

Erythromycin 
(N=20) 

Placebo 
(N=20) 

p 

Male [n (%)] 11 (55%) 
 

5 (25%) 0.105 

Age (day) 24.6±17.3 24.4±14.4 0.969 
Weight (gr) 1239.1±292.8 1309.1±286.1 0.450 
Gestational age (weeks) 29.65±1.56 30.51±3.59 0.592 
First min apgar 6.30±2.15 8.01±0.61 0.266 
5 min apgar 8.30±1.34 8.95±1.27 0.125 
Type of delivery; Cesarean [n (%)] 16 (80) 17 (85) 0.677 
Betamethasone administration [n (%)] 4(20) 2(10) 0.376 
FIO2 89.45±20.38 92.45±14.82 0.965 
PDA/IVH [n (%)] 4(20) 0 0.03 
Umbilical catheterization [n (%)] 0 1 (%) 0.311 
Formula feeding [n (%)] 16(80) 14(70) 0.465 
Feeding rate (cc/day) 41.89±33.05 38.72±17.47 0.733 
 
Table 2. Comparison of clinical variables in the erythromycin and placebo groups 
Variables Erythromycin 

N (%) 
Placebo 
N (%) 

p 

Reaching complete oral feeding 5.80±9.80 6.70±16.80 0.001 
Parental feeding (day) 14.07±28.25 20.46±31.01 0.623 
Length of hospitalization 18.77±42.80 18.58±42.75 0.993 
Frequency of stop feeding 1.50±.95 0.83±0.81 0.383 
Complications 
NEC 

 
1 (5) 

 
1 (5) 

0.999 
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al feedings (24.9 days in the erythromycin group vs. 30.8 
days in the placebo group, p= 0.17) (15).  This diversity of 
results may be due to differences in the administration of 
doses, duration of intervention, or neonatal characteristics, 
such as weight and gestational age. 

The results revealed that administration of high- dose 
oral erythromycin did not cause any significant potential 
adverse effects; a neonate with NEC was observed in each 
group (p>0.05). Woon So et al. reported that of 10 ran-
domized controlled trials, none found any major side ef-
fects related to oral erythromycin (3). This finding was 
also confirmed by Ng; based on evidence from some 
RCTs in a systematic review, he found no significant as-
sociation among oral erythromycin with hypertrophic py-
loric stenosis, fatal cardiac arrhythmia, prolonged QTc 
intervals, emergence of multidrug-resistant organisms, 
NEC or significant alteration of the pattern of stool micro-
flora (4). 

This study found no significant difference between the 2 
groups in the mean volume of feeding, duration of paren-
tal feeding, length of hospitalization, and frequency of 
feeding discontinuity (p>0.05). Aly et al. indicated no 
significant correlations among erythromycin with fewer 
episodes of gastric residuals, length of hospital stay, or 
duration of parenteral nutrition in preterm infants (p>0.05) 
(5). On the other hand, Ng et al. demonstrated a shorter 
duration of parenteral nutrition by 10 days in treated 
VLBW infants with high-dose oral erythromycin (p<0.001) 
(10). 

Our study had some limitations. We did not assess the 
serum drug concentration achieved by oral medication, 
which could have provided us with some informative and 
beneficial data. Furthermore, conducting other studies 
with larger sample sizes is strongly recommended.  

 
Conclusion 
In summary, our results confirmed previous studies that 

indicated high-dose erythromycin for 7 days as a rescue 
measure with no potential adverse effect is beneficial in 
reducing the time taken to achieve full enteral feeding 
among preterm infants. However, more extensive investi-
gations are needed to determine the best administration 
dosage and ensure its safety in preterm infants. 
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