DOI: 105152 /cjms.2020.1456
CYPRUS JOURNAL OF

MEDICAL SCIENCES

Original Article
I

Human Milk Fortifier with Higher Energy for Preterms: Beneficial or
Not?
Ceyhun Dalkan' ©, Fahri Ovals?

'Department of Pediatrics, Division of Neonatology, Near East University School of Medicine, Nicosia, Cyprus,
2Department of Pediatrics, Division of Neonatology, Medeniyet University School of Medicine, Istanbul, Turkey

ORCID iDs of the authors: C.D. 0000-0003-4156-9706; F.H.O. 0000-0002-9717-3I3X.

Cite this article as: Dalkan C, Ovali F. Human Milk Fortifier with Higher Energy for Preterms: Beneficial or Not?. Cyprus J Med Sci 2020;
5(2): 163-6.

BACKGROUND/AIMS

Human milk(HM) is considered to be the best nutrient for premature infants, it is usually inadequate to support the appropriate growth
rate and it is frequently supplemented with a human milk fortifier to supply more energy and other nutrients. However, in spite of this
supplementation, some infants still fall short of the expected growth rate. Additional calories provided by maltodextrin could help such
infants to grow betfter was hypothesised in this research.

MATERIAL and METHODS

Preterms of less than 34 weeks of gestation and weighing less than 1500 g, were evaluated. The infants were randomly placed info two
groups while receiving 100 ml/kg human milk. Group | infants received human milk mixed with protein and Group 2 infants received
human milk mixed with protein plus maltodextrin. This regimen continued minimum 15 and maximum 29 days and the body weight, height
and head circumference measurments were recorded.

RESULTS

A total of 187 preterm infants were analysed, 46 infants were excluded from the study, while the remainder were randomly placed
info two groups, respectiveley. Their gestational age, birthweight, first day of nutrition, consumption and duration of feeedings were all
comparable. There were no significant differences between their weight, height and head circumference gains on the 28th day. There
were also no significant differences between their serum blood urea nitrogen, albumin, calcium, phosphorus, alkaline phosphatase,
sodium, potassium, chloride, thyroid stimulating hormone and free T4 levels.

CONCLUSION
Although the addition of HMF increases weight gain in premature infants, the added calories do not provide any statistically significant
but better growing paterns.
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INTRODUCTION

Body and Brain development are crucial for newborns, particularly for preterm infants, therefore inadequate feeding
during the developmental period can negatively affect the short- and long-term outcomes. Therefore, adequate feeding
is essential for preterm infants for optimal growth (I- 4).

The postnatal growth rates of preterm infants should be the same as the intrauterine growth rate (3). The American
Academy of Pediatrics (AAP) and the World Health Organization recommend breast milk for all newborns (5, 4). How-
ever, the inadequate protein and mineral intake from breast milk by preterm infants has previously been documented,
and most of the time it is not sufficient to maintain the appropriate growth rate (7 8). Therefore, breast milk is frequently
enriched with a breast milk fortifier fo provide more energy and other nutrient supplements. According fo recommenda-
tions of the AAP and the ESPGAN, the protein intake of preterm babies should be increased to 4-4.5 gr/kg/day (3, 4). In
addition to protein intake, calorie requirements are also higher for preterm babies according to the same recommenda-
tions (3, 4). Moreover, breast milk calorie intfake may be inadequate to meet the required daily amount of 105-135 keal/kg/
day for preterm babies (3, 4).
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Although breast milk fortifiers provide more energy and protein
than breast milk alone, they may not provide adequate growth
requirements for preterm babies. Increasing the volume of milk to
be consumed may also cause hypervolemia in preterm infants. In
this study, we investigated whether increasing the calorie intake
of preterm infants from 77kcal /100 mL to 99 kcal /100 mL by add-
ing fortifiers in breast milk would result in better growth rates.

MATERIAL and METHODS

This study was conducted at the Neonatal Intensive Care Unit be-
tween June 2009 and March 2010. The preterm infants included in
the study were all small-for-gestational-age infants, less than 34
weeks of gestational age, and less than 1500 gr in birth weight. One
hundred and eighty-seven preterm infants were evaluated. In-
fants who: had congenital anomalies, suffered perinatal asphyxia,
had undergone a major surgical operation, had sepsis, were not
feeding exclusively on breast milk were excluded from the study.
The study was approved by the Ethics Committee of the Hospital
(No:24/04,/2009-28) and written informed consent was obtained
from the parents of the infants included in the studly.

All the participants were weighed daily, while the height and
head circumferences (HC) were measured weekly. Participants
were monitored for at least I5 days or until they were 29 days
old. All participants were fed breast milk only and daily intakes
were increased by 20 ml/kg/day until the infant received up to
200 ml/kg. Once the participants were receiving up to 100 ml/
kg of breast milk, they were randomly assigned fo two groups.
Group | infants, the control group, received breast milk mixed
with HMF (Eoprotin) in a ratio of | spoon per 30 mL; while Group
2 infants, the study group, received breast milk mixed with HMF
(Eoprotin) in a ratio of | spoon per 30 ml in addition to % a spoon
of maltodextrin powder (Fantomalt) per 30 mL. Following the
enrichment of the breast milk in two distinct ways, the caloric
intake for Group | was 77 kcal/100 mL and 99 kcal/100 mL for
Group 2. Blood urea nitrogen (BUN) calcium, magnesium, alka-
line phosphatase, sodium, potassium, and chloride levels were
monitored on the s day, I5" day, and 29" day. Thyroid-stimulat-
ing hormone (TSH) and free T4 levels were checked on the 10th
day of life. In addition, gastrointestinal side effects (abdominal
distension, gastric residue, vomiting, feeding infolerance, diar-
rhea), allergy, sepsis, and other problems were noted.

Statistical Analysis

Statistical analysis was performed using the NCSS 2007 soft-
ware for Windows. Continuous variables were expressed as
mean + standard deviation of the mean (SD). The results of
the two groups were compared using Student’s t-test for nor-
mally distributed data. To determine the relationship between
principal variables and the other continuous variables, Pearson
correlation or Spearman non-parametric correlation tests were

Main Points:

e  Standard fortification techniques may not be adequate
for providing enough energy and protein.

e Higher protfein with higher calorie is essential for preterm
growth.

e Increasing protein and calorie did not cause any gastro-
infestinal side effects.
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used. When equality of variances was not present, Kruskal Wallis
and Mann-Whitney U non-parametric tests were used. Values
of p<0.05 were considered statistically significant.

RESULTS

Subjects

The study was initially performed on 187 preterm infants aged
6-16 days. However, 10 infants were excluded from the study for
not taking adequate breast milk. Furthermore, 35 infants were
excluded because of side effects, while | infant was transferred
to another hospital. Seventy-one preterm babies were enrolled
into Group | (51% girls, 49% boys) and 70 preterm babies were
enrolled into Group 2 (43% girls, 57% boys). Gestational age,
birth weight, sex, onset of enteral feeding, maximum feeding vol-
ume, first day of fortification, and duration of fortified feeding in
days were not significantly different between groups (Table 1).
The mean age at first enteral feeding (in days) was 19£0.47 days
in Group | and 1.95£0.2| days in Group 2, while the first day of
fortification was 10.94+4.39 days in Group |, and 10.4+4.39 days
in Group 2. Participants were fed for 23.96+6.62 days in Group |
and 21.33+7.55 days in Group 2 with fortified breast milk.

The volume of intake of the modified breast milk by participants
in both groups was maintained around the target volume of 180-
200 mL/kg/day.

Growth

The weight gain of Group | participants and Group 2 participants
was 3l mg/kg/day and 32 mg/kg/day respectively on the 14" day
of fortification; 32 mg/kg/day and 35 mg/ kg/day respectively on
the 28™ day of fortification. Although an increase in weight gain
was noted in Group | participants, there was no statistical differ-
ence between the two groups (p>0.005). (Figure 1)

TABLE I. Demographic and feeding characteristics of patients

Group | Group 2 P
Gestational age (weeks) 2913193 2891195 0574
Birthweight (g) 11578818932 1152.15+78.85 0.878
Girl/boys (n/n) 37/34 30/40 0.404
First enteral feeding (day) 19£0.47 195£0.61  0.605
Maximum feeding (ml/kg/gin) 19678+6.66  198.15£356 0249
First day of fortification (day) 1094+4.96 10.4:439  0.584
Duration of fortified feeding (day) ~ 2396+6.62 21334715 0.076
Mean weight (gram) Group 1
Group 2
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FIGURE |. Mean weights of groups
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Participants’ mean height in both groups did not differ on the Ist day
of fortification (37237242.32 cm in Group | and 3755213 cm in Group
2) (p>0.05). On the 12 day of fortification an increase in the height
of participants by 155078 cm/day for Group | participants and
1.31:0.72 cm/day for Group 2 participants (p>0.05). At the end of the
study, there was no statistically significant difference between the
mean height increase of participants in either group (2.44zLIl cm/
day in Group | and 21612 cm /day in Group 2) (p>0.05). (Figure 2)

At the end of the study, Group 2 participants had a significantly
higher HC. (p=0.014). The mean HC was 2752+2.15 cm in Group
| and 27342156 cm in Group 2 (p>0.05). An increasing rate in

TABLE 2. Side effects

Side effect Group | Group 2 P
Gastric residual 3 423% 0 0.00% 0.179
Abdominal distention 4 571% 0 0.00% 0.098
Feeding intolerance 3 429% 2 286% 0.632
Apnea 4 571% 0 0.00% 0.098
Vomiting 3 429% 0 0.00% 0.179
Sepsis 5 714% 3 429% 0.491
NEC 2 286% 2 286% 0930
Hypercalcemia 7 986% 4 571% 0.577
Total cases 26 (36.61%) 20 (2858%) 0.55l
NEC: necrotising enterocolitis
Mean Height (cm) ——Cup1
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HC was not noted, 1.29+0.63 cm/day in Group | and 1.38+0.7cm/
day in Group 2 on the 12" day of fortification. HC measurements
were 3.19:0.79 cm/day in Group | and 3.89+LI15 cm/day in Group
2 on the 28" day of fortification (p=0.014). (Figure 3)

Serum Biochemical Data

There was no statistically significant difference between the lev-
els of BUN, albumin, TSH, free T4, phosphorus, magnesium, alka-
line phosphatase, sodium, chloride, and potassium levels on the I,
14", and 28" day of fortification (p>0.05). However, although cal-
cium levels in Group 2 participants were significantly higher, they
were still within the normal ranges for preterm babies (p=0.016).

Feeding Tolerance and Clinical Course

Associated side effects among the participants were not sta-
tistically significant between the two groups (Table 2). In fact,
there were no statistically significant differences in any of the
variables compared between the two groups. Three infants in
Group | had gastric residue and 4 had abdominal distention
(p>0.05). Three infants from Group | and 2 from Group 2 had
feeding intolerance (p>0.05). Vomiting was only noted in 3 par-
ticipants from Group | (p>0.05).

Apnea was not documented among Group 2 participants but was
noted with 4 participants in Group | (p>0.05). Five participants from
Group | and 3 from Group 2 had sepsis (p>0.05). Two participants,
one from each group, had necrotizing enterocolitis (p>0.05).

DISCUSSION

The AAP and the ESPGAN recommend the fortification of breast
milk to increase the growth rate of preterm infants. Different fortifica-
tion strategies were recommended to correct inadequacies in both
the quality and quantity of protein and calorie concentrations of
FHM. (3, 4) Standard fortification techniques may not be adequate
for providing adequate energy and protein. Increasing the intake of
milk may cause hypervolemia problems in preterm infants. Therefore,
in order to prevent this, we added an energy provider to standard
fortification to increase the caloric amount in HM. In this randomized
prospective controlled trial conducted with 187 preterm infants, en-
ergy intakes were increased from 77kcal/L to 99 keal/L; and infants’
growing rate, biochemical results, and possible side effects were
monitored. Adding an energy provider fo HM may increase osmo-
larity and cause feeding infolerance and Necrotising Enterocolitis
(NEC). However, there was no difference between the two groups
with regards to gastrointestinal side effects. In addition, the rate of
sepsis was similar in both groups. Infants provided with HMF sup-
plemented with an energy provider had an improved growth rate,
weight and height gain, and an increase in HC measurements when
compared with the infants who were only given HMF.

In a previous study (9), two different protein-containing fortifi-
cation techniques were compared using preterm infants whose
weight was less than 1250 gr and had a weight gain of less than 15/
gr/kg/day as the subjects. Daily weight gain was reported to be
[70£2.0 gr/kg/day in the group given 3.5 gr/kg/day of protein and
11.5£4.8 gr/kg/day in the group given 3 gr/kg/day of protein at the
4™ week of fortification. However, in the current study, the infants
in Group | were given fortified breast milk at 1094+496 days and
Group 2 at10.4+4.39 days. Growth rates were found to be 3322 gr/
kg/day for the Group | infants and 35+27 gr/kg/day for the Group
2 infants. The difference in the recorded growth rates between
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the preterm infants in the current study and the participants in the
Brummer study may have resulted from the fact that in the current
study protein-rich milk was given at an earlier age.

In a study by Mukhopadhyay et al. (10), 166 preterm infants were ex-
amined, and 2 different calorie-containing milk products were com-
pared (66 keal/100 mL to 79 keal/100mL). Participants were given
I50/mL/kg/day until they weighed 2000 gr. The fortified milk-fed
group was followed up to 3194162 days and the only-breast-milk-
fed group was followed up to 2941132 days. In this study, the re-
ported growth rate was 15.1+6 gr/kg/day in the higher-calorie-given
group and 129+4 gr/kg/day in the control group. We reported 3322
gr/kg/day in the control group (Group 1) and 3527 gr/kg/day in
the study group (Group?2). Our preterm infants had a higher weight
gain because fortification of milk products occurred earlier. In ad-
dition, the reported increase in height was 1.04+4 cm/week in the
control group and 0.86+0.2 cm/week in the study group. Among the
preterm infants in this study, the increase in height was observed
to be 0.61:0.78 cm/week in the control group and 0.54+0.30 cm/
week in the study groups. The difference in height measurements
between the two studies may be due to ethnic differences.

According fo the study conducted by Aslanoglu et al. (II), breast milk
was fortified in three steps. Initially, 19 gr/100 mL during the study in
the control group and 19 gr/100 mL of breast milk in the I week, 2.2
gr/100 mL of breast milk in the 2"¢week, and 2.3 gr/100 mL of breast
milk in the 3 week in the study group were added when preterm
babies were taking 100 mL/kg/day enteral feeding and excessive
breastmilk was given fo the babies in the control group. Weight in-
crease rates were reported as 24.8+4.8 gr/day in the control group
and 30.1£5.8 gr/day in the study group. In the current study, compar-
atively, these rates were noted as 38.65+756 gr/day in the control
group and 41.37+6.29 gr/day in the study group. The difference in
weight gain by the preterm infants between the two studies may
have resulted from the preterm infants’ increased protein consump-
tion, which is 3 gr/kg/100 mL from the Ist day of fortification.

In this prospective, randomized controlled study, differences in
either weight gain or rate of increase in height between the two
groups of preterm infants were not statistically significant. How-
ever, the higher-energy-consuming group (Group 2) displayed
an increase in height and weight by the end of the study, in ad-
dition to an improved HC increase rate. Side effects, especially
gastrointestinal side effects, Necrotizing Enterocolitis, and feed-
ing intolerance rates were comparable in both groups.

In conclusion, despite the better growth pattern of the high-
er-calorie-given group, the main factor required for the growth
of preterm infants is higher protein intake. As a result of this,
higher protein with higher-calorie diets are essential tfo achieve
the same growth ratio as in utero growth in the nutritional man-
agement of preterm babies. Amino acids are important in the
synthesis of insulin, insulin-like factors, and other growth-re-
lated hormones and it is reported that the lower-protein-given
group shows slower growth (12-16).
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