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is adequate (7-10 days). We studied the effect of early MEN (at 24
hours of age) in VLBW (<32 weeks gestation) infants with AREDF
(MEN group- n=12;controls-n=14). The results of this study reveals
that the outcome of infants fed with early MEN is better with shorter
length of stay, faster regaining of birth weight, shorter duration of
parenteral nutrition and better tolerance of feedings. These data suggest
that early MEN can be safely implemented in preterm VLBW infants
with history of AREDF with no adverse outcomes.
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Introduction:-

In preterm infants early enteral feeding offers many benefits and has become the standard of care. However on many
occasions, this is not possible because of unstable clinical conditions. These conditions include significant
hemodynamic instability, severe respiratory distress, septic shock, asphyxia and severe metabolic acidosis because
of the risk for the development of necrotizing enterocolitis (NEC). In such states infants are given trophic feeds or
minimal enteral nutrition at a rate of 10 to 20 ml/kg/day enterally along with parenteral nutrition(1,2,3). The risk for
NEC may increase if intestinal perfusion is compromised and the above mentioned conditions may compromise gut
perfusion. Doppler flow abnormalities of the umbilical arteries is seen in placental insufficiency and is a good
monitoring tool for fetal well-being (4,5). Absent or reversal of end diastolic flow (AREDF) in the umbilical artery
of the fetus before delivery can lead to compromised organ perfusion and hence infants born with a history of
AREDF are not fed for the first few days after birth to minimize the risk for NEC(1). However, minimal enteral
nutrition (MEN) has beneficial effects in the mucosal function of small intestine and is recommended in preterm
infants with respiratory distress or other clinical conditions (6). Hence we hypothesized that MEN in preterm very
low birth weight infants born with history of AREDF will have better outcome.

Methods:-

This was a prospective controlled study. Infants in the MEN group were kept NPO first 24 hours and enteral feeds
were begun with expressed breast milk at 10 ml/kg for 3 days. Subsequently feeds were increased at 20 ml/kg/day
daily till full feeds (150 ml/kg/day) were attained. The control group were kept NPO for 4 to 5 days and enteral
feeds were started at 20 ml/kg/day and advanced daily at 20 ml/kg/day till full feeds were attained.
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The following variables were analyzed. Maternal age, gravida, incidence of hypertension (PIH), maternal
medications, gestation at diagnosis, mode of delivery, incidence of chorioamnionitis, APGAR scores, cord pH, birth
weight, gestational age, platelet count, feeding intolerance, days to full feeds, days to regain birth weight, incidence
of sepsis, length of stay, mortality and incidence of BPD, ROP requiring treatment, grade 3 or 4 IVH, PVL and
NEC.The primary outcome measures were days to achieve full feeds, postnatal growth, feeding intolerance,
incidence of NEC and length of stay.

There were 26 infants enrolled in the study. The mean birthweight of the enrolled infants were1028+300 grams and
gestational age was 31+2.4 weeks. There were 12 infants in the early MEN group and 14 infants in the control
group.There were 7 males in each group (P=0.9). Antenatal Doppler ultrasounds revealed absent end diastolic flow
in all infants and one infant in each group had reversal of flow during diastole. Most of the mothers of the infants
(76%) had elevated blood pressure (PIH).

Results:-

All infants were delivered by C-section. The mean APGAR scores of the total group was 6.2+1 at 1 minute and
7.5£0.9 at 5 minutes. There were no differences in the APGAR scores between the groups. There were 3 infants who
developed sepsis in the early-MEN group and 5 infants in the control group (P=0.7). Time to full feeds and regain
BW were statistically significant (p=0.01). MEN group attained full feeds at a mean age of 10.16+4 days vs the
control group at 17.2+10 days (P=0.01). The mean number of days taken to regain birth weight was 16.18+5.8 days
in the MEN group vs 20.5%9.8 days in the control group (P=0.01). The mean number of days on parenteral nutrition
in the MEN group was 7+4 days vs 11.07+9 days in the control group (P=0.05). The length of stay of the MEN
group was 38.7+30 days vs 56.7+25 days in the control group (P=0.01). The mean discharge weight of the MEN
group was 1532+230 grams vs 1386+138 grams in the control group (P=0.06). The average postnatal growth were
not different between the two groups (8 gm/day (MEN group) vs 9 gms/day in the control group). One infant in each
group had developed PDA requiring medical management. There were no cases severe IVH (grades 3 or 4), PVL
and BPD among these infants. None of the infants developed ROP requiring treatment.

tablel
Early MEN (n=12) Control (n=14) P

GA (wks) 32.4£2.2 30.07+1.68 0.07
Birth Weight (gms) 12224345 862+ 154 0.05
Time to full feeds (days) 10.16+4.4 17.23+10.6 0.01
Regain BW (days) 16.18+5.89 20.5%9.8 0.01
TPN days 7443 11.07%9.32 0.05
LOS (days) 38.72+30.2 56.71%£25.5 0.01
Discharge Weight (gms) 1532.36%230 1386+138 0.06

Our data indicate that early MEN group attained full feeds earlier than controls and there were no feeding
intolerance in this group. The MEN group had a shorter length of stay. They also regained birthweights faster. These
infants required shorter duration of parenteral fluid therapy. There was a slightly lower incidence of sepsis (25% vs
35%) in the MEN group although it was not statistically significant. None of the infants in either group developed
NEC. The mean birth weight of infants in the control group was lower with no statistically significant change in the
gestational ages between the groups. This is due to a higher incidence of intrauterine growth restriction in the control

group.

Discussion:-

Preterm infants who are born to mothers who had no complications during pregnancy have a good outcome as the
gestational age advances beyond 32 weeks (7,8,9). There are several factors that affect the outcome of a preterm
infant (10,11). They can be classified as intrauterine (fetomaternal) and extra-uterine (neonatal) factors. Fetal growth
is mainly dependent on good placental function and blood flow. As the placental blood flow is impaired fetal
nutrition and oxygenation are affected leading to several adverse effects. Initially and transiently fetus may try to
redistribute blood flow to vital organs - the brain, heart and adrenals to preserve growth but prolonged placental
insufficiency leads to growth restriction of all organs. Organ blood flow is mainly dependent on diastolic flow and if
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diastolic flow is compromised (absent or reversal) it will lead to target organ ischemia(12). The exact mechanism
leading to increased resistance in umbilical arteries leading to absent or reversal of flow during diastole is unknown
and might be multifactorial (4,5,13,14,15). The speculation is that this may lead also to mesenteric ischemia and
might be a risk factor for the development of NEC. So traditionally infants were not fed for the first 4-6 days after
birth and feeds were introduced slowly afterwards. The results of our study indicate that early MEN (minimal
enteral nutrition) is beneficial in very low birth weight infants with AREDF. They tolerated subsequent feedings
well, with faster weight gain and shorter length of stay. There were no cases of NEC.Most (76%) of the babies were
born to mothers who had hypertension. There is a significant correlation of AREDF with PIH as reported previously
(4,5). All infants had moderate to severe intrauterine growth restriction which is also seen in women with
hypertension during pregnancy. The postnatal weight gain of the infants was suboptimal and all of them developed
extra-uterine growth restriction. However, infants in the MEN group had a shorter length of stay and faster
achievement of full feeds.They regained their birth weight sooner than control infants without any increased
morbidity. These data suggest that infants born to women with ARDEF can be safely fed with minimal enteral
nutrition starting at 24 hours of age. The benefits include better tolerance of feeds, faster weight gain and shorter
duration of hospital stay with considerable savings on health care costs in developing countries.They also had
decreased duration of parenteral nutrition which can lead to less TPN associated and central line associated
complications. Thus early introduction of MEN potentially offers several advantages to infants with AREDF. We
recommend early MEN in infants born with AREDF starting at least at 24 hours of age. Whether MEN can be
introduced even earlier needs to be studied.
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