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Abstract
Objective: Improved survival of preterm infants, beneficial effects of trophic feeding and limited data ontiming management of enteral feeding for very low birth weight preterm infants requires more researches todetermine the exact starting time and increased volumes. This study aims to compare early (<48 h) versuslate (>72h) trophic feeding with respect to important neonatal outcomes.
Methods: In a cohort study from September 2007 to October 2008, a total of 170 preterm infants (1000-1500gram, 26-31 weeks) consisting of 125 who received trophic feeding enterally within the first 48 hours of birth(early group) and 45 fed enterally after 72 h0urs (late group), without major congenital birth defects andsevere asphyxia entered the study. Bolus feeding was started in both groups at 1-2 cc/kg every 4-6 hours ofhuman milk or preterm infant formula and was advanced 1-2 cc/kg/day if tolerated along with parenteralnutrition. Feeding intolerance, possibility of necrotizing entrocolitis (NEC), episodes of sepsis, body weight,length of NICU stay, and duration of parenteral nutrition were assessed serially.
Findings: There were no statistically significant differences in the clinical and maternal characteristics ofinfants in the two groups. The time to gain birth weight (13.75±5.21 vs 20.53±6.31 (P<0.001)), duration ofparenteral nutrition (9.26±4.572 days vs 14.11±6.415 days (P<0.001)), hospital stay (12.14±8.612 vs21.11±1.156 (P<0.001)) were significantly shorter in early compared to late feeding group; none of the twogroups experienced a high incidence of late onset sepsis (P=0.73). There was 1 case of confirmed NEC in everygroup.
Conclusion: The benefits of early trophic feeding shown by this study strongly support its use for the preterminfants without adding to complications.
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IntroductionAdvanced neonatal cares, improved survival ofpreterm infants and necessity of providingadequate nutritional regimes has made feedingstrategies as one of the major clinical challenges

facing NICU staff [1,2]; because of excessprematurity, very low birth weight preterminfants are not often able to be directly breast fedand prolonged parenteral nutrition willpredispose them to sepsis and phlebitis[3,4]; on theother hand total enteral feeding by nasogastric
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tube will increase the chance of necrotizingenterocolitis (NEC) [5].Beneficial effects of human milk inimprovement of host defense, digestion andabsorption of nutrients, neurodevelopment,gastrointestinal function as well as psychologicaleffects[6], makes it suitable for meeting essentialneeds of premature infants; whereas enteralfeedings in very low birth weight or sick preterminfants are often delayed for several days or weeksafter birth because of respiratory compromise orrisk of necrotizing enterocolitis[7]; fortunatelywisdom of withholding enteral nutrition inpreterm infant has been questioned from last 3decades. Among practiced feeding strategies,trophic feeding which is early initiation of enteralfeeding along with parenteral nutrition seems tobe the solution [8]; improved feeding tolerance,less need of parenteral nutrition, more matureintestinal motility patterns [4, 9-13], increasedgrowth rate, bone mineralization, stablebiochemical measures of nutritional status,improved mineral homeostasis, better calcium andphosphorus retention, higher serum calcium andalkaline phosphates activity, and shorter intestinaltransit times have been reported following trophicfeeding versus parenteral nutrition [14]. Thesebeneficial effects, in turn, could be associated witha significant economic advantage if they reducethe duration of hospitalization [15].Although several studies have verified thepotential benefits of trophic feeding, there is nogeneral agreement about the optimal timing tostart enteral feeds [9,15-16]. A systematic review ofCochrane data base revealed that only time to fullenteral feeding, number of days that feedings werewithheld and total hospital stay were significantlyreduced following trophic feeding [9], but there isstill uncertainty about the exact time of startingminimal enteral feeding; another review assessedall studies of parenterally fed low birth weightpreterm infants to determine the effects of earlyenteral feedings initiated shortly after birthcompared to delayed enteral feedings [17]; resultsof two included studies in analyses [3,18] revealedthat early feeding had no significant effect onweight gain, necrotizing enterocolitis, mortality, orage at discharge, although important effectscannot be excluded with the small number ofpatients studied. Bomnell and coworkers in theirreview wield that early trophic feeding did not

provide any evidence to affect feed tolerance orgrowth rates in VLBW infants [19]. Considering allthese results benefits and hazards of early versusdelayed initiation of enteral feedings inparenterally fed preterm LBW infants havereceived very little study, and the effects on majorclinical outcome remain uncertain [17,19]. The aimof this study was to compare early (<48 h) versuslate (>72h) trophic feeding with respect toimportant neonatal outcomes: time to regain birthweight, duration of parenteral nutrition, durationof hospital stay and feeding tolerance.

Subjects and MethodsIn Alzahra NICU (a referral and training center ineast Azerbaijan Province of Islamic Republic ofIran with more than 8000 births a year) trophicfeeding is almost being initiated during the firstweek of life; from a nursing point of view in aprospective cohort study from September 2007 toOctober 2008, we reviewed the common trend ofnutritional practice in our NICU. A total of 170infants (weighing 1000-1500 grams, 26-31 weeksas determined by a combination of maternal lastmenstrual period and early antenatal ultrasound)entered the study; 125 infants had receivedenteral feeding within the first 48 hours after birth"early group" and 45 infants had been enterallyfed after 72 h "late group". Infants with majorcongenital birth defects, severe asphyxia andreferred from other hospitals did not meet theinclusion criteria. All infants were daily visiteduntil discharge. Sample size was estimated basedon the information derived from pilot study with atype I error of 0.05 and a power of 0.90%. Thestudy was approved by Institutional Review Boardof Tabriz University of Medical Sciences Researchand Ethics Committee.Informed written consent was obtained frommothers before enrollment in order to bring theirexpressed milk and agreement for later followingafter discharge if needed.
Feeding Protocol: Daily feeding order wasmaintained at each infant’s patient file. Milkadvancement and use of parenteral nutrition wereconsistent for all study infants to provide similar



173Iran J Pediatr; Vol 22 (No 2); Jun 2012

intakes of fluid and energy. Bolus feeding was thecommon feeding method. Oral Feeding tube(Radio-opaque feeding tube 2×47mm), was placedby the nurse and was not removed between feeds(changed daily); a syringe positioned above thepatient administered feeds, and milk wasadministered by the law of gravitation. Tomeasure the gastric tube length, we placed thetube tip at the xiphisternum and measured to theear lobe and then to the mouth for orogastrictubes. Infants in each group received 1-2 cc/kg ofhuman milk or preterm infant formula (Pre-Nan–Nestle Formula, 2 scoops of formula for every 60ml of boiled water) every 4-6 hours (while therewas a lack of breast milk supply) and wasadvanced 1-2 cc/kg/day if tolerated along withparenteral nutrition. Human Milk Fortifier wasadded to human milk when the intake reached 100cc/kg/day (Aptamil FMS FrauenMilchSupplement,4 scoops for every 100cc of human milk).Gastric Residual Volume (GRV) an importantdeterminant of feeding tolerance was detected byaspiration of gastric contents from the indwellingorogastric tube before every feeding; wheneverthe GVR was about 10-30% of the previousfeeding volume, the residual was subtracted fromthe present amount then re-fed and the feedingschedule was resumed as planned. When GVR was

more than 30%, without any ominous abdominalsigns, two bolus feeds were held; if it wasrepeatedly more than 30%, feeds were held for 12hours and infants were followed for other signs offeeding intolerance like: color of aspirated content(bile or blood stained gastric residual), emesis,abdominal distention or tenderness, stool number,hematochezia, number of feeding stops and apneawhich were noted in special checklists. Probabilityof NEC was suspected and confirmed by thepresence of feeding intolerance with or withoutabdominal distention and tenderness, lethargyand temperature instability together with thepresence of intramural or portal venous gas inabdominal radiograph [20].Body weight was measured at the same timeeach day (by digital baby scale Seca 728 at a 2gram graduation) for all the infants in both groupsuntil the day of regaining birth weight; duration ofhospitalization, parenteral nutrition and otherhealth outcomes (episodes of sepsis and NEC)were assessed serially.
Data Analyses: Data were analyzed using theSPSS for Windows statistical package version 14and t Student test, χ2 and Linier regression tests.Statistical significance was set at 0. 05. The datawere expressed as mean±SD or n(%).

Table 1: Demographic and clinical characteristics of study infants

Characteristics Early group
(n=125)

Late group
(n=45) P Value

Infant Sex (%) FemaleMale 75 (60)18 (40) 4060 0.02
Gravidity (%) G1G2G3 and more 71 (56.8)21 (16.8)33 (26.4) 28 (62.2)6 (13.3)11 (24.5) 0.3
Delivery Method (%) NVD*Cs** 40 (32.0)85 (68.0) 16 (35.6)29 (64.4) 0.4
Resuscitation after birth (%) 91 100 0.3
Cause of preterm labor (%)

PreeclampsiaMultiple pregnancyPreterm rupture of membranePlacental abruptionOthers
38 (30.6)13 (10.5)6 (4.8)6 (4.8)62 (49.3)

8 (17.8)11 (24.4)1 (2.2)3 (6.8)22 (48.8) 0.2
Surfactant administration (%) 24 (19.20) 10 (22.20) 0.7
Birth weight (g) [mean (SD)] 1335.4 (903.2) 1233.6 (154.5) 0.4
Gestational age (wk) [mean (SD)] 29.1 (0.9) 29.4 (1.3) 0.4
First minute Apgar [mean (SD)] 6.7 (1.6) 6.4 (4.2) 0.4
Fifth minute Apgar [mean (SD)] 9.0  (5.7) 8.2 (1.4) 0.4SD: standard deviation
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Table 2: Main outcomes of early versus late trophic feeding in very low birth weight preterm infants
Outcomes Early group*

(n=125)
Late group*

(n=45) P Value CI‡ 95%

Time to gain birth weight (days) 13.75 (5.21) 20.53 (6.31) P<0.001 -8.71 - -4.85
Stay days (days) 12.14 (8.61) 21.11 (1.15) P<0.001 -12.63 - -2.76
Duration of Parenteral Nutrition (days) 9.26 (4.57) 14.11 (6.41) P<0.001 -6.92 - -4.85* Data are presented as mean (Standard Deviation) / ‡	CI:	conidenc e	 Int e rval

FindingsAll infants were born in Alzahra Hospital withoutcongenital birth defect; intra uterine growthretardation was observed in 8.8% of early and4.4% in late group. Fluid and energy intake andmedication were equal in the two groups; 36 and63.2% of infants in early group had receivedenteral feeds in the first 24h and 24-48h of liferespectively, whereas 40.0% of infants in lategroup had been enterally fed in the fourth day, and60% enjoyed enteral feeding after the fifthpostnatal day.There were no statistically significantdifferences in the clinical and maternalcharacteristics of the 170 infants among groups(Table 1). The time to gain birth weight wassignificantly shorter in early versus late feedinggroup. Infants with early enteral feeding weredischarged sooner than infants who receivedtrophic feeding later. Intravenous catheters werein place for parenteral nutrition more days ininfants who were in late group; however thisgroup did not experience a higher incidence of lateonset sepsis (5.2% vs. 4.4%, P=0.7) (Table 2).Signs of feeding intolerance did not showstatistical differences in the two study groupswhereas infants in late feeding group delayed thetime required attaining complete enteral feeding(160 ml/kg/day by tube-feeding) (Table 3).

DiscussionRecently enteral feeding has been encouraged inill preterm neonates. Infants exposed to trophicfeeding had significantly greater energy intake,greater weight gain and head growth, improvedmilk tolerance, less requirement for parenteralnutrition, less sepsis, fewer days of supplementaloxygen and were discharged from hospital earlier[8,9,21-22]. Our findings are contributed to thisknowledge; but for such an essential issue in thecare of VLBW preterm infants, there is quiteinadequate data about the start time of enteralfeedings which has been compounded by its effecton important neonatal outcomes, particularlynecrotizing enterocolitis [8,9,23,4]. Our study differedfrom those reported previously in start time oftrophic feeding, birth weight and gestational age,besides we report the outcomes from nursingview.Definition of early feedings may vary amongdifferent practitioners and neonatal units. Earlyminimal enteral feeding is a common trend inAlzahra NICU and infants are being visited by fourminimal enteral feeding is a common trend inAlzahra NICU and infants are being visited by fourneonatologists and attending physicians buttiming preferences differ; we defined earlyfeedings as initiation of enteral nutrition duringthe first 48 hours after birth, although many
Table 3: Feeding tolerance in study groups

Signs of feeding intolerance Early group
(n=125)

late group
(n=45) P Value

Vomiting (%) 10(8) 2(4.4) 0.73
Gastric Residual Volume >30% (%) 33(26.4) 15(33.3) 0.44
Bile or blood stained residuals (%) 2(1.6) 0 (0) 0.99
Melena (%) 0 0 -
Diarrhea (%) 0 0 -
No stool more than 24h (%) 2 (1.6) 2(4.4) 0.28
Bowel distention (%) 16 (12.8) 9 (20) 0.32
Apnea (%) 9 (7.2) 3 (6.7) 0.99
Days of feeding stop [mean (SD)] 0.54 (0.02) 0.91 (2.02) 0.23
Days to complete enteral feeding [mean (SD)] 10.31 (4.25) 13.20 (7.11) 0.01
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clinicians might consider it during the first 4 days[17,19,24]. Trophic feeding after the first 72h of lifewas assumed late while it may vary in differentstudies [3,17,24].Fortunately we meet good outcomes in earlyfeeding group. Increased costs is relevant toprolonged inpatient stay [25-27]. Economic burdenof NICU stay on family, government and insurancesystem is an important issue in preterm birth [27-29]; two systematic reviews on the matter revealedthat trophic feeding resulted in significantreduction in stay days[9,17]. In our study infants inearly group were associated with a decrease inlength of hospital stay; this reduction was by 42%in early group which is a valuable finding.Parenteral nutrition can be accompanied withsepsis and some other metabolic and fluid andelectrolyte mismanagement for preterm infants.Efforts are done to shorten the duration of TPN byemphasizing the factors can be avoided ormonitored[25]. Minimal Enteral Nutrition (MEN) bybreast milk is followed by lower rate of sepsis [8,23];a mean reduction of over 4 days in parenteralnutrition, as found in this study, corresponds withresults of Archana et al [23] that significantlyreduce the associated morbidity and provideconsiderable economic savings and bring peace tostressed parents and family [27,28]. Although in ourstudy duration of parenteral nutrition andintravenous catheter was shorter in early group,differences in occurrence of sepsis were notsignificant because of inadequate power of ourstudy for detecting sepsis prevalence.Feeding intolerance and increased length oftime to reach full enteral feedings is significantlyassociated with a poorer mental outcome inpreterm neonates at 24 months corrected age [29].Nine studies included in the meta-analysis byTyson et al [9] examined the role of trophic feedingon the number of days to reach full enteralfeeding; the weighted mean difference (WMD) waslower by 2.55 days in the trophic feeding group.We also found a reduction in need for parenteralnutrition and time to take full enteral milk whichsupport the findings of previous studies thattrophic feeding improves later milk tolerance[3,9,17]; although infants in both groups had someminor gastrointestinal complications but it wasnot significant.In previous studies [17,19], the effect of earlytrophic feeding on the number of days to regain

birth weight was not significantly different whilethere was a comparable reduction in the overalltime to attain birth weight in early group infants inour study which coincidence with results of McClure et al [8], this may arise from different timezones of enteral feeding start, different age andweight in group of studied infants.A meta-analysis of nine studies with 650participants [9] showed no significant difference inthe incidence of necrotizing enterocolitis amonginfants given trophic feedings or no feedings, thisresult was backed by another systematic review[19]but available data still couldn’t exclude importantbeneficial or harmful effects; the present study didnot have the power to note the differences aboutoccurrence of necrotizing enterocolitis. There was1 case of confirmed NEC in every group whileconsidering the sample size in each group, NECwas higher in late group.
Limitations of the research: Although our studymanifested beneficial effect of early starting oftrophic feeding, more randomized controlled trials(RCTs) considering enteral feeding initiation indifferent time zones after birth are recommended.We could not compare the result considering theefficacy of mother milk and formula; later studiesare better to investigate this matter about infantswho did not meet our inclusion criteria and followtheir later developmental and health status.
ConclusionResults support the benefits of early trophicfeeding for the preterm infant, reduced number ofdays of parenteral nutrition, successful toleranceof nutritive enteral feeds and reduced hospitalstay and better weight gain during the first days oflife. It seems that better education of mothers forexpressing their milk and handing to NICU to usein trophic feeding is important. Further large scaleclinical trials are needed to determine the bestinitiation time considering some importantoutcomes like NEC and sepsis.
AcknowledgmentThis study was granted by Research Deputy ofTabriz University of Medical Sciences; we thank



176 Early vs. Late Trophic Feeding in VLBW Preterm Infants; AS Niknezhad, et al

the nursing staff of the Alzahra Neonatal IntensiveCare Unit, the staff of the Lactation Program andall the neonatologists, attending physicians andparents of neonates.
Conflict of Interest: None
References1. Thureen JP. Early aggressive nutrition in theneonate. Pediatr Rev 1999;20(9):45-55.2. LaGamma EF, Browne LE. Feeding practices forinfants weighing less than 1500 G at birth and thepathogenesis of necrotizing enterocolitis. Clin

Perinatol 1994;21(2):271-307.
3. Davey AM, Wagner CL, Cox C, et al. Feedingpremature infants while low umbilical arterycatheters are in place: a prospective, randomizedtrial. J Pediatr 1994;124(5 pt 1):795-9.4. Berseth CL. Effect of early feeding on maturation ofthe preterm infant's small intestine. J Pediatr1992;120(6):947-53.5. Lucas A, Cole TJ. Breast milk and neonatalnecrotizing enterocolitis. Lancet 1990;336(8730):1519-23.6. Schanler RJ. Suitability of human milk for the lowbirth weight infant. Clin Perinatol 1995;22(1):207-22.7. Williams AF. Role of feeding in the pathogenesis ofnecrotizing enterocolitis. Semin Neonatol 1997;2(4):263-71.8. McClure RJ, Newell SJ. Randomized controlled studyof clinical outcome following trophic feeding. Arch

Dis Child Fetal Neonatal Edn 2000; 82(1):F29-33.9. Tyson JE, Kennedy KA. Trophic feedings forparenterally fed infants. Cochrane Database of Syst
Rev 2009;3:CD000504.10. Slagle TA, Gross SJ. Effect of early low-volumeenteral substrate on subsequent feeding tolerance invery low birth weight infants. J Pediatr 1988;113(3):526-31.11. Meetze WH, Valentine C, McGuigan JE, et al.Gastrointestinal priming prior to full enteralnutrition in very low birth weight infants. J Pediatr
Gastroenterol Nutr 1992;15(2):163-70.12. Troche B, Harvey-Wilkes K, Engle WD, et al. Earlyminimal feedings promote growth in critically illpremature infants. Biol Neonate 1995;67(3):172-81.13. Berseth CL, Nordyke C. Enteral nutrients promotepostnatal maturation of intestinal motor activity inpreterm infants. Am J Physiol 1993;264(6 pt 1):G1046-51.14. Schanler RJ, Shulman RJ, Lau C, et al. Feedingstrategies for premature infants: randomized trial of

gastrointestinal priming and tube-feeding method.
Pediatrics 1999;103(2):434-9.15. Bisquera JA, Cooper TR, Berseth CL. Impact ofnecrotizing enterocolitis on length of stay andhospital charges in very low birth weight infants.
Pediatrics 2002;109(3):423-8.16. Kliegman RM, Behrman RE, Stanton BF, et al. NelsonText Book of Pediatrics. 19th ed. Philadelphia:Saunders. 2011, Pp: 978-80.17. Kennedy KA, Tyson JE, Chamnanvanikij S. Earlyversus delayed initiation of progressive enteralfeedings for parenterally fed low birth weight orpreterm infants. Cochrane Database of Syst Rev2008;2:CD001970.18. Khayata S, Gutcher G, Bamberger J, et al. Earlyversus late feeding of low birth weight (LBW)infants: Effect on growth and hyperbilirubinemia.
Pediatr Res 1987;21:431A.19. Bombell S, McGuire W. Early trophic feeding for verylow birth weight infants. Cochrane Database of Syst
Rev 2009;3:CD000504.20. Kanto WP Jr, Hunter JE, Stoll BJ. Recognition andmedical management of necrotizing enterocolitis.
Clin Perinatol 1994;21(2):335-46.21. Becerra M, Ambiado S, Kuntsman G, et al. FeedingVLBW infants; Effect of early enteral stimulation(EES). Pediatr Res 1996;39:304A.22. McClure RJ, Chatrath MR, Newell SJ. Changing trendsin feeding policies for ventilated pre-term infants inthe United Kingdom. Acta Paediatr 1996;85(9):1123-5.23. Archana B, Shaikh PS. Efficacy of breast milk gastriclavage in preterm neonates. Indian Pediatr2007;44(3):199-203.24. Morgan J, Young L, McGuire W. Delayed introductionof progressive enteral feeds to prevent necrotisingenterocolitis in very low birth weight infants.
Cochrane Database of Syst Rev 2011;3:CD001970.25. Flidel-Rimon O, Friedman S, Lev E, et al. Earlyenteral feeding and nosocomial sepsis in very lowbirth weight infants. Arch Dis Child Fetal Neonatal Ed2004;89(4):289-92.26. el-Mohandes AE, Picard MB, Simmens SJ, et al. Use ofhuman milk in the intensive care nursery decreasesthe incidence of nosocomial sepsis. J Perintal 1997;17(2):130-4.27. Petrou S, Mehta Z, Hockley C, et al. The impact ofpreterm birth on hospital inpatient admissions andcosts during the first 5 years of life. Pediatrics2003;112(6 pt 1):1290–7.28. Altimier L, Eichel M, Warner B, et al. Developmentalcare: changing the NICU physically and behaviorallyto promote patient outcomes and contain costs.
Neonat Intens Care 2004;17(2):35-9.29. Patole, S. Strategies for prevention of feedintolerance in preterm neonates: A systematicreview. J Maternal-Fetal Neonatal Med 2005;18(1):67-76.


