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Feeding intolerance is a common problem in preterm infants resulting in a prolonged hyper­
alimentation which is associated with an increased risk of serious and sometimes even life threaten­
ing complications, including cholestasis jaundice, liver impairment, nutritional deficiency, biochemi­
cal rickets and catheter-related septicaemia. Erythromycin, a commonly used macrolide antibiotic, 
has been reported as having potent prokinetic properties and enhancing gastrointestinal motor 
activity. The authors, therefore, conducted a preliminary study of oral erythromycin for the treatment 
of feeding intolerance in preterm infants to evaluate the safety and efficacy of this drug. 

Aim : To evaluate the safety and efficacy of oral erythromycin as a prokinetic agent in 
promoting enteral feeding in preterm infants with feeding intolerance. 

Method : Preterm infants, gestational age (GA) ~ 36 wk, who met the feeding intolerance 
criteria, were enrolled in the study. Inclusion criteria included infants who received enteral feeding 
less than half of full feeding or less than 75 ml/kg/day by day 14 post-natal age or gastric residual 
~ 50 per cent of a given amount of feeding, more than 2 consecutive feeds by day 7 post-natal age. 
All patients received oral erythromycin ethylsuccinate 12 mg/kg every six hours for 2 days, then 3 
mg/kg every six hours for 5 days. The times taken to establish full enteral feeding after the drug 
treatment and time to stop hyperalimentation were recorded. Potential adverse effects of erythro­
mycin were assessed. Response to treatment was defined as decreased gastric residual < 30 per cent 
of a similar amount of the previous feed and was able to continue to full feeding. 

Results : Ten preterm infants were enrolled in this study with a mean GA of 30.8 weeks 
(26-35), mean birth weight of 1,489 g (range 900-2,560 g) and mean age at entry of 9.2 days 
(range 7-12 days). Nine of 10 infants responded to treatment within 24 hours. The average time to 
establish full enteral feeding after the drug treatment was 6.6 days (range 4-10 days). None of the 
infants developed adverse effects such as vomiting, diarrhea, or pyloric stenosis. 
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Conclusion : The preliminary data indicates that oral erythromycin is effective and safe 
in facilitating enteral feeding in preterm infants with feeding intolerance. Infants can achieve full 
feeding within a week after treatment, and this may shorten the course of hyperalimentaiton. Further 
randomized controlled trials are warranted. 
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The provision of adequate nutrition is a criti­
cal factor to an increased survival of preterm infants 
especially for very low birth weight infants. Aims 
of nutritional support are to provide nutrients and 
energy for metabolism and growth. However, pre­
term very low birth weight infants usually have some 
limitations both in digestion and absorption due to 
immaturity of digestive enzymes and gastrointestinal 
functions(1,2), making parenteral nutrition invariably 
employed during the first few weeks of life. Never­
theless, prolonged parenteral nutrition carries some 
potential risks such as catheter-related sepsis, meta­
bolic disturbances and cholestasis jaundice(3). There­
fore, initiating enteral feeding in preterm infants as 
soon as possible is common practice as a trophic 
feeding or gut priming(2). Several studies have shown 
the benefits of early enteral feeding including faster 
weight gain, shortening hospital stay, decreasing feed­
ing intolerance and shortening duration of parenteral 
nutrition, thus, avoiding the chance of parenteral 
nutrition-related complications(2,4). However, feed­
ing intolerance frequently complicates the clinical 
course of preterm infants. Previous studies using a 
prokinetic drug such as cisapride reported contradic­
tory results. In addition, recent studies reported fetal 
adverse effects such as long QT syndrome, causing 
sudden infant death(5,6). Erythromycin, a macrolide 
antibiotic, has been found to have potent prokinetic 
properties by action on a motilin receptor0-10). Cli­
nical trials have shown its efficacy in various gastro­
intestinal disorders e.g., chronic functional pseudo­
obstruction, gastroesophageal reflux, post-operative 

intestinal dysmotility and gastroparesis secondary to 
diabetes or vagotomy( 11-14). It has also been reported 
to promote antroduodenal coordination(15). In pre­
mature infants, studies of erythromycin for dysmoti­
lity or feeding intolerance are not conclusive due to 
lack of a standard regimen and wide heterogenicity 
of the studies06-18). A recent study using erythro­
mycin orally 12.5 mg/kg/dose every 6 hours resulted 
in shortening parenteral nutrition and achieving full 
enteral feeding sooner without any side effects06). 

The aim of the present pilot study was to 
evaluate the safety and efficacy of oral erythromycin 
for feeding intolerance in preterm infants using low 
dose oral erythromycin. The authors hypothesized 
that the initial loading dose followed by low dose 
erythromycin would reduce feeding intolerance with­
out significant side effects. 

METHOD 
The study was conducted at the newborn 

intensive care nursery and special nursery, Rama­
thibodi Hospital. Informed consent was obtained from 
the parents. Preterm infants, gestational age less 
than 37 weeks and having feeding intolerance, were 
enrolled. Feeding intolerance was defined as having 
enteral feeding less than 50 per cent of full feeding 
or less than 75 ml/kg/day by day 14 post-natal age 
or having gastric residual of more than 50 per cent 
of the given amount of enteral feed more than 2 con­
secutive feeds by day 7 post-natal age. Infants with 
severe congenital anomalies, intestinal stenosis or 
atresia, necrotizing enterocolitis, previous gastrointes-
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Table 1. Outcome of all enrolled infants. 

Case Gastational age Sex Birth weight (g) Age at Primary Time to full Clinical 
(week) enrollment disease feeding after outcome 

(day) receiving 
treatment (day) 

1 34 F 1,460 7 Normal preterm 7 NEC 
2 35 F 1,720 8 RDS 8 BPD, sepsis 

3 29 M 1,340 12 RDS,PDA Fail BPD 
4 35 F 2,220 8 RDS 4 Normal 
5 31 F 1,540 7 RDS,PDA 8 Normal 
6 30 M 1,150 12 RDS 4 Normal 
7 26 F 900 9 RDS 6 BPD 
8 34 M 2,560 8 Bilateral hydronephrosis, 7 Normal 

pulmonary hypoplasia 
9 26 M 975 9 TTNB 10 BPD 

10 28 F 900 11 RDS 6 NEC, sepsis, 
dead 

RDS =respiratory distress syndrome, PDA = patent ductus arteriosus, TTNB = transient tachypnea of the newborn, 
BPD =bronchopulmonary dysplasia, NEC = necrotizing enterocolitis 

tina! surgery, congenital cyanotic heart diseases or 
having clinical sepsis were excluded. All infants were 
fed by bolus feeding of either breast milk or infant 
formula through a nasogastric tube within 10-15 
minutes. The enrolled infants received erythromycin 
(ethyl succinate) orally with an initial loading dose 
of 12 mglkg/dose every 6 hours for 2 days followed 
by a dose of 3 mg/kg/dose every 6 hours for 5 days. 
Stool cultures before and 24-hours after discontinua­
tion of erythromycin were obtained. 

RESULTS 
There were 10 infants enrolled into the study. 

The mean gestational age was 30.8 weeks (range 26-
35 weeks) with a mean birth weight of 1,489 g (range 
900-2,560 g). Mean post-natal age at enrollment was 
9.2 days (range 7-12 days) with an average enteral 
intake of only 23.5 ml/kg/day (range 0-76.5 ml/kg/ 
day). Two infants were formula-fed, one infant was 
only breast-fed, and 7 were combined. Nine out of 
the 10 infants responded to the treatment within 24 
hours after starting the initial loading dose of erythro­
mycin with the mean gastric residual of only 6.5 per 
cent of the amount given and were able to advance 
feeding with an increment of 15-25 ml/kg each day 
to full feeding without any problem. Only one infant 
had partial response, whereas, minimal gastric resi­
dual was observed initially, but by day 5 it bounced 
back to more than 50 per cent. In responders, the 
average day of full feeding after receiving erythro­
mycin was 6.6 (range 4-10) days and the average 

day on parenteral nutrition was 7 (range 4-12) days. 
No side effects related to erythromycin were observed 
during therapy such as diarrhea, vomiting, or hyper­
trophic pyloric stenosis. Bacterial colonization pattern 
from stool cultures showed no significant change. 
The details of all the enrolled infants are shown in 
Table 1. One infant, case 10, died on day 32 due to 
severe sepsis and necrotizing enterocolitis (NEC) 
stage II. This infant did not show any side effects 
related to erythromycin during therapy; an ischemic 
bowel predisposed to NEC believed to be associated 
with coarctation of the aorta which was diagnosed 
by echocardiogram later in life during critical illness. 
One infant, case 1, developed suspected NEC clini­
cally with abdominal distension, bloody stool and 
generalized bowel ileus (no pneumatosis intestinalis) 
7 days after starting erythromycin. This infant had 
been doing well during the erythromycin trial, but at 
the end of the trial, feeding was deviated from the 
protocol with a rapid increased feed (an increment of 
75 ml/kg/day) a day before. The gastrointestinal 
symptom in this case might be a feeding intolerance 
secondary to a rapid increased feed. However, the 
infant was treated as NEC and did well afterward. 
One infant, case 2, developed clinical sepsis 5 days 
after stopping erythromicin, and blood culture was 
positive for Staphylococcus coagulase negative. 

DISCUSSION 
This preliminary report indicates the clini­

cal efficacy and safety of oral erythromycin in pre-



S1180 W. SEKTEERA et al. 

term infants with feeding intolerance. Nine of 10 
enrolled infants showed dramatic response within 24 
hours after starting the treatment and all responders 
were able to advance to full feeding without any 
problems or side effects related to erythromycin. it 
was noted that the mean age at enrollment was 9 
days by which time full enteral feeding was expected. 
However, the infants could tolerate only 23.5 ml/kg/ 
day. A full enteral feeding (150 mllkg/day) could be 
achieved in 6 days after starting the treatment. 

The authors decided to use low dose ery­
thromycin instead of high dose and to use a short 
course with a total of 7-days since there was evidence 
that low dose erythromicin could stimulate antrum 
contraction and also improve antroduodenal contrac­
tion09,20). The mechanisms by which erythromycin 
improves gastrointestinal motility are reducing pyloric 
outlet resistance by suppression of pyloric pressure 
wave(l5) and increasing duodenal contraction fre­
quency(21), thus, resulting in improved antroduo­
denal co-ordination and contraction. Previous human 
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studies(22,23) indicated that erythromicin acts as a 
potent prokinetic by activating motilin receptors and 
cholinergic neurons on the proximal small bowel, 
resulting in increased amplitude and frequency of 
antral contraction and increased gastric tone(22-24). 
Motilin receptor can be found in a fetus beginning 
at approximately 20 weeks of gestation and able to 
form a completed gastrointestinal neuroendocrine 
network at approximately 25 weeks of gestation(25). 

There were no significant side effects related 
to erytromycin observed in the present study and 
death and NEC did not seem to be related to the 
treatment with this drug. The stool culture showed no 
significant change of bacterial pattern. All of these 
might due to the short course and low dose protocol 
that was used in order to avoid any possible side 
effects and also make this drug as an alternative 
therapy for feeding intolerance. Hence, this pilot 
study demonstrated the possibility of further studies 
in a larger scale randomized clinical trial. 

(Received for publication on September 16, 2002) 
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'Lh::'lfl t.tunuf)iJ(11, w.v. *, fl"ili"JY1t5 ey-mwnru"lfl~, w.v. * 

nTi~u."'v1Tu1n'll'l.nnTmrirnmLL'imn~rir:rur'nl1u~ ila1utll~C1JEl~l~E~(;]EJm'i'iEJ~'il"i(;l'lJmm'in u."'::"'~m1:: 
u.mn'Ji'EJ'IJ('<~ 'li'Ell;J"'U"l"lU'IJWU"hm'i1'timm'i'Yil~'i::uurmL~'\Jmm'ii1U'i::1r~'li-Jl-Jlnn1l e.J('<LLmn'JiEJu-J'EJrJn1lm'i1'1'im~ 

l1('<EJ~L~El~ e:Jl~m~uhRmnm'i1'li'ril erythromycin 1 'IJLL~m'im::\i)u1 'l'inw(ml'\J'lJEl~~l1~~offu LL('<::Yn 1 '1-i~ll-ll'infu~l'i 
Enl1l'l'Yll~'i::uum~L~'\Jfnl1l'i1~~offu Ly;Ellv11uuMiill-lrl (full enteral feeding) LL('<::1'1'i'Lil~m'iL"l~qJL&iU1(;1EJ~l~~l-l\!'ltU U.('l:: 

"'~m1::u. mn'JiEJ'IJ"llnnT'l1 'l'im'it:nm'l'Yll~'i::Uul1('<EJ~L~El~~n 

it~qth::«·u( : Ly;EJRm~ltl'i::~'Yliimwu."'::e.J('<'Iil~L~rJ~'lJEl~rll erythromycin 1um'i1m~lm1::m'i1um'iml1l'i 

'Yll~'i::UU'Yll~L~'\JElll1l'ith'lfl (feeding intolerance) 1 'IJ'Yll"inLn~riEJ'IJrnl1'\J~ 

ifim1An1!t1 : Rmnm'imn~riEJur'nl1u~mrJI'l'i'in-J'EJr~n1ll11mrhnu 36 N'tl~l'ri YlililqJl1lm'i1u~l"lElll1l'i 
'Yll~'i::uum~L~umm'il'h'Jil t~r~'ilml-l~EJ1um'imm'i'Yll~Uln-J'EJrJn1TrEJr~"':: 50 'llEJ~m'imm'lJ~iuill'lT'l"l::lv11u l11El 

li'EJt~n"ll 75 l-J('</nn!lu 'lJru::mrJl1~~Lil~ 14 iu l11ml1~ElElll1l'i~l~El~1um::Lwl::mm"il-llnn"ll~ElrJ('<:: 50 •tm~ffiv11u 

dmful-llnn"ll 2 l'l{~&;~(;]EJn'\J 'lJru::mQl1~~Lil~ 7 iu rJthri'YJn'ilrJ1vi'1urJl erythromycin ethylsuccinate L'\J'll'\Jl~ 12 l-ln/ 
I; tl ol-t ~ I; iJ I; tl ol-t ~ ...l nn/l'l'l~ m~ lnYJn 6 '111 l-l~'\Jl'\J 2 1'\J "lln'\J'\J('<~'lJ'\Jl~rllL u 3 l-ln/nn/l'l'l~ m~ lnYJn 6 '111 l-l~'\Jl'\J 5 1'\J ~~LWl:: 

.r ' ~ :$ 
L'liElfl"l"ll'l::nEJ'IJLL('<::l1('<~m'i~Jn~n 

~am-~An1!t1 : rJL'IilLnruenm'lRmn 1 o 'llrJ LWrT'llltJ 4 'iltJ ,.,~~ 6 'lltJ EllfJI'l'i'lnL~~tJ 30.8 Nu~1'ri (26-

35 iu~l'ri) li'1mi"mL'imn~L~~tJ 1,489 nfl-l (900-2,560 nfl-l) mrJL~~tJ 9.2 iu (7-12 iu) wu"llm"in 9 1u 1 o 
'iltJilu~mruul-lil~l~L'\Jn'i::Lwl::ml1l"l('<~"'~cd~L"l'\JLl1~mVJv~~EltJ('<:: 6.5 'lJEl~'\Jl-lffiv1'1u mv1u 1 l'\Jl1~~1v\'1umu"'::1u 
'1Jl-l1vi'Liill-l.yj ( 150 l-J('</nnfl'IJ) L~~rll1~~1'tim 6.7 l'\J (VlNtJ 4-10 l'\J) LL('<::l1tj~nl'iL'I'im"iElll1l'i'Yll~l1('<El~L~El~~llL~~tJ 
,.,~~1'1-im 7.2 iu (Vliv 4-12 iu) hlwue.J('<'Iil~L~tJ~"llnrJl L'lfu hypertrophic pyloric stenosis 

«'lll : Erythromycin '1Jl"l::ilt]'Y1Bm::li)unw(ml'IJ'lltl~~l1~ .Yn L'l'im'in~ll-ll'in1u~l"iElll1l'i'Yll~"i::uum~L~'\J­
mm'l M~offumv1 '\JL 1('<l 1 l'\Jl1~~ 1v1m LL('<::L vll-ll'llll-l~ll-ll'ltll-llnoffu"lu~ll-ll'in1u~l'lml1l'i 1vi'Liill-lrl ,.,~~L~l-l1'1'imL~~tJ 
6.7 l'\J LL('<::l1Q~nl'iL'I'i~l'iElll1l'i'Yll~l1('<El~L~El~~nl11mhn~m~~tJ 7.2 l'\Jl1~~1'tim t~EJhlWtJe.J('<'Iil~L~tJ~'lJEl~tll 

iJla Lttnfi1::, th::'!f'l uu,;'uqilfl, R1lPl'YlD 'f111'W11lll,fl 

'itll'!Jl1!1Ll'IIIJm4LL'W'Ylrf "I 2545; 85 (QU'l.JYlLfftt 4): 81177-51182 


