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Growth and clinical efficacy of fortified human milk and
premature formula on very low birth weight infants

Heewon Chueh, M.D., Myo Jing Kim, M.D., Young-A Lee, M.D.", and Jin-A Jung, M.D.

Department of Pediatrics, College of Medicine Dong-A University, Busan, Korea
Tom Kid Pediatrics’, Ulsan, Korea

Purpose : A prospective, controlled trial was conducted to evaluate growth, efficacy, safety and nutritional status for very
low birth weight infants fed with human milk fortified with Maeil human milk fortifier (Maeil HMF®; Maeil Dairies Co., Ltd.).
Methods : We enrolled 45 premature infants with a birth weight <1,500 g and gestational age <33 weeks, who were born
at Dong-A University Hospital from October, 2006 through December, 2007. They were divided into 2 groups: infants in one
group were fed with human milk fortified with HMF®, and the second were fed with preterm formula. Growth, biochemical
indices, feeding tolerance, and other adverse events in each group were assessed serially and compared relatively. Follow-up
data were also collected after discharge at 1, 3, and 6 months corrected age.

Results : Characteristics of the 2 groups including average gestational age, birth weight, sex, respiratory distress syndrome,
patent ductus arteriosus, and other adverse events (sepsis, retinopathy of prematurity, and intraventricular hemorrhage)
showed no significant difference. Average feeding start day (8.00£3.27 d vs. 8.86£5.37 d) (P=0.99) and the number of
days required to reach full feeding after start feeding (41.78£20.47 d vs 36.86+20.63 d) (P=0.55) were not significantly
different in the group fed human milk fortified with HMF® when compared with the group that was fed preterm formula. The
duration of total parenteral nutrition and the incidence of feeding intolerance also showed no differences between the 2
groups. Although infants fed with human milk fortified with HMF® showed faster weight gain than those fed with preterm
formula at the end stage of the admission period, other growth indices of the two groups showed no significant difference.
No significant correlations were found between the 2 groups with regard to weight gain velocity, height gain velocity, head
circumference velocity, and post- discharge follow up growth indices.

Conclusion : Premature infants fed human milk fortified with HMF® showed no significant difference compared with those
fed preterm formula in growth, biochemical indices, and adverse events. Using human milk fortifier can be an alternative
choice for very low birth weight infants, who need high levels nutritional support even after discharge from NICU. (Korean
J Pediatr 2008;51:704-712)
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HW Chueh, MJ Kim, YA Lee, et al

Table 1. Comparison of Ap(Prommate Nutrient Composition of Human Milk (Korean Full Term), Maeil Human Milk Fortifier”,

and Maeil Babywell Preemie

Maeil Preemie®

Korean breast milk

HMF® supplement

(3 pack/100 mL, 4%) Breast milk + HMF"™

Calorie (kcal/100 mL) 70-80 62.9
Protein (g/100 mL) 2.9 2.1
Lipid (g/100 mL) 5.2 4.9
Carbohydrate (g/100 mL) 10.5 11.8
Vitamin A (ugRE) 210 95.8
Vitamin D (ug) 3.8 0.075
Vitamin E (mg e -TE) 2.8 0.296
Vitamin K (ug) 8 0.3
Vitamin C (mg/100 kcal) 20 6
Vitamin B1 (ug/100 kcal) 200 30
Vitamin B2 (ug/100 kcal) 280 50
Vitamin B6 (ug/100 kcal) 200 133
Niacin (mg/100 kcal) 3.2 0.21
Folic acid (ug/100 kcal) 36 12
Calcium (mg/100 kcal) 160 48
Phosphorus (mg/100 kcal) 80 21
Tron (mg/100 kcal) 0.42 0.04
Magnesium (mg/100 kcal) 11 5.7
Zinc (ug/100 kcal) 1400 394
Copper (ug/100 kcal) 120 43

14.4 7.3
1.27 3.37
0.48 5.38
3.31 15.11
62.32 158.12
591 5.985
343 3.726
12.27 12.57
22.26 28.26
270 300
370 420
110 243
4.7 4.98
38.16 50.16
178.06 226.06
93.80 114.8
0.60 0.64
5.25 10.95
1110 1504
120 163

*Source from Maeil HMF" (http://www.maeil.com)
Abbreviation : HMF, human milk fortifier
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hemorrhage, ICH), Ao} F5& w|gol HE w|&of ubs
(retinopathy of prematurity, ROP) S°l that HALS Al
a2 3¢S 7)Esn) Aol sEEEET A$-ol= RDS
grade &, B9# NEF HSol=

g 71539,
5 7

3.

2 AFAM = F 7 e o
39, TPN 713E, o7 A1 AIA B ek
717y, @8 HAF A3 SellA e Aolg &7 A8l
square test & Fisher's exact test® A3t zF 9o A%
Aol wE A3 Folo v B 7 7o Fd A S vae
H| KL= Mann*Whltney a4 mdependent sample t-test = Al
AL froleE PrEel 0.05 o]3el £ SATgH R &
olstrtar Ageojsiint. 7t %71]‘?3% SPSS 12.0& ol-&-3Fdth

indomethacin & 314=

Mo

713k

earson chi—

2 I

73t BHea ) vsol AEER Sl Al B A

zbzk 30" 2 Fel 29T 2 S (P=0.26), EAAFTLS
1,281.30+17869 g 1,234.32+193.04 g (P=0.38)°] A1, At
A 717+ 714239497} 727341876 (P=0.32) 2 F -3}
EAA Aozt gl e Adn] F Aot eSS
T NES, HEE A dFY, HA W 28 T §
<

= fosk #ol= gl e (Table 2).

U

o

Table 2. Characteristics of Study Infants

Human milk + Premature p
HME® formula value
(N=23) (N=22) u
Gestational age (weeks) 30.03*+2.13 2052+218  0.26

Birth weight (g) 1281.30+178.69 1234.32+£193.03 0.38
Male (%) 56 36 0.32
RDS (grade) 2.65+1.41 2.18+1.56 0.31
Sepsis (times) 0.831+0.65 1.09£097 048
NEC (times) 0.30 0.27 0.32

PDA (times) 0.39+0.66 068+095 048
IVH (grade) 091£1.16 050*£0.01 015
Total admission days 71.00+£23.94 727311876 0.32
Feeding start days 8.00+3.27 886537 099
Time to full feeding, days 41.78 £20.47 36.86+20.63 0.55
Feeding intolerance 1.35£0.94 141*+1.14 0.98
(NPO times)
Packed RBC 222%1.75 291£211 025

transfusion (times)

Abbreviations : RDS, respiratory distress syndrome; NEC, ne-
crotizing enterocolitis; PDA, patent ductus arteriosus; IVH, in-
traventricular hemorrhage

3274 4

2 frelg 2ol 7k gAATHP=0.99). T *lZ} BRI —’F%Oﬂ =
93 A7lE AstE ERefaS 4178120479, mlsol A&
Ef ST 36.86120.63U % TAMCRE Fo3 2ho]7k §1%1
om(P=055), FAMIYF 717 44 47 1961+15619 #=

[e} -

175156582 #Fol7k AATHP=0.39). FH=&F 3= 1.35
+0933 % 141+1.143]12 & 2

(P=0.99).

NEC 23} ##sle] NECE F4d A$e F & 25 §
lom, NEC 952 Z3td Ef5folAd 721(0.30%), W&
of AEEF SRl 6d1(027%)2 EASAQ Aol (U
H(P=0.32).

224, s0fE3RE
Fratol M 2.22+1.753], W
2 FAEA Aol=
o ‘;‘ v‘i—° Ffratol A
ug/dL (P=
0.13), 2707 4375+17.79 pg/dL 2 53.83+174 ,ug/dL (P=
0272 FAAR 2ol= ST 5 F Zé AYs FAE F
fr 1A AekE B4t 159.5+52.96 ug/dL 2 v &0l
AeRH it 148.43541.94 pg/dL (P=0.20), 270 =)ol 2+
7} 176.38+35.85 pg/dL 2 156.75+61.99 ug/dL (P=0.12)% %
49 o2 glATh EF ferritin == 1/1E A 73}
BEHSRat 27075515885 ng/dL 2 Hl&ol AEEF
575.68+183.37 ng/dL (P=0.01)Z vl &o} A&2F o]
Frelat Al =4 S ERAo, 27/EA = 2 157.43+114.41
ng/dL 2 346.93+192.04 ng/dLE AL AFol7t slol A

(P=0.06). 28, F 9] F ferritin H¥ X+ A HH

BEES

r—‘@r&ﬂﬁ

T oo WE ATE 1y Yite] 1579 HAoE ZA 3§
RERRl F2)9k FntEILE F2= FAH Aol Nl

tHTable 3).

ol EF BUN, ©@¥d 470 24 2 SR 4
de FAH ez {3 Aol IATHTable 3)

AT F5 AF F 674 ZatE RRiaiae 1,747.83+
24552 g, vlgol MEERF A 1,576.36262.12 g (P=0.03),
7FAE ZH7 1,836.19+241.05 ¢ 2 1,63053+231.16 g (P=
00Dz FTASH R FosiA Astd EHFHaar] AF
Z717) wa] o] o] Hti(Table 4, Fig. 1A). AZANAE AF &

)
[o))
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Table 3. Results of Laboratory Tests of Both Human Milk
Feeding Group Fortified with HMF® and Premature Formula
Feeding Group

Table 4. Results of Growth of Both Human Milk Feeding Group
Fortified with HMF"® and Premature Formula Feeding Group
During the Admission Period

Human I‘I}glk Premature p Human I‘I}glkJr Premature p
+HMF" Formula HMF™ Formula
(N=23) (N=22) ~ Value (N=23) (N=22) value
BUN FSD 9.17?.77 10.77f5.30 053 Body Weight
(mg/dLy ) OMT SR I e DI 1o81 30417860 1237.05419L47 040
: : e : 5 week 1159.13+120257 113091+196.42  0.60
Total FSD 4.26£0.63 426+055 090 2 wook 1220.87+307.60 1193.64+21860  0.53
protein 1 month 457£0.65 456£0.72 085 ook 1368701 216,74 1266.36+221.89  0.14
(g/dL) 2 months  4.31£0.57 461046 023 5 ek 1479.13124402 136636124074  0.11
1599.131253.20 1598.18+601.14  0.22
Albumin 1O 2895037 2847034 068 6 Week: 174783424552 157636426213 0.03
(@/dL) 1 month 2.74+0.41 2581042 022 7 week
2 months 2.62+0.26 280035  0.16 He;\gh:) ‘(c;n) 1619424105 163053+93117 001
Iron 1 month  5420+3262  59.0+1002 0.3 . twelerf( 38751228 39.01+191 0.67
(ug/dL) 2 months  43.75+17.79  53.88+1741 027 5 wooks 39.73+2.27 39.03+2.60 059
. 40.22+2.06 39.17+2.70 0.37
TIBC 1 month 1595015296 148434194  0.20 3 weeks 4014188 10,0641 95 081
(ug/dL) 2 months 1763813585 156.75t61.99  0.12 161 vveellisT 4111+159 10.60-£2.51 057
Ferritin 1 month® 2707515885 575.68+18337 0.1 A 42.20+2.02 40.83+2.54 0.03
(ng/dL) 2 months  157.43+114.42 346.93£192.04 0.06 7 weeks! 40.61%757 40.61+3.45 0.31
43981332 41.83+2.41 0.03
- FSD 16.69+2.20 1614+£1.97 048 Head (cm)
(a/dL) 1 month 964233  1047+204  0.10 Circumference 9711+135 97 00+ 1.60 087
2 months  10.82%2.10 9.80+1.62 0.5 ftbﬂ? 26.74+132 26.68+1.84 0.98
P FSD 48.98+6.84 47671619 055 9 XZ;S 27.27+1.03 21.26+1.84 0.63
%) 1 month 2754%6.57 2787£6.10  0.16 3 weeks 271.37+1.50 27.59+1.88 0.49
2 months  31.34%6.46 2820£4.13 0.7 4 weoks 2867+1.29 2814+1.95 0.26
5 vedke 29.49+1.58 28.86+1.78 0.26
Caleium 10D 8581059 8301083 021 o ek 29.89+136 28944140 008
(mg/dL) L month 9102060 8992072 011 o 3046+ 1.44 2936140 006
2 months  8.77+0.37 9031047  0.20 weeks
Phosphorus  FSD 450+1.30 476+1.44 059 (weeks from the feeding start day
(mg/dL) 1 month 6.02+1.25 6124124 061 P value<0.05
2 months 548+1.17 6.23+0.78 0.20

Abbreviations : BUN, blood urea nitrogen; TIBC, total iron bind-
ing capacity; Hb, hemoglobin; Hct, hematicrit; FSD, feeding
start day.

P value<0.05

7k} w128 A 5 ke BRRte] 42.20+2.02 cm, HS
o} ALEH FHitol 40831251 cmE FATH R Fo5H
RfFfare A%l o A YeERTZHP=0.03), °1F 6F A=
TA] H)2g #Eo R Aol7t FE AT 7 A= 43.98+3.32 cm
2 41.8312.41 cm® tHA] Azt Bfgfaiel A e it
27k ¥ AFHHP=0.03, Table 4, Fig. 1B). ¥ F & 7t
Frej gt x}olﬂ AT Table 4, Fig. 10).
4 3 2 ASTA7E dova oAl 2AAS S F55)
o A A7k AstE RHefaie] 223016929 R H|so
o

!
TR 24.32110689 % FAISAR] Aol= HeolA| &

8-
ko (P=041), AT 7k £k, 79 7F £ A% S7F
ol A5 frelgh Afol= §11tH(Table 5).

2
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AA% 4077} S wratote] wfsh gopriviu S, ]
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Fig. 1. Mean achieved weights (A), heights (B), and head cir-
cumferences (C) of both human milk feeding group fortified with
HMF"™ and premature formula feeding group during the admis-
sion period. Abbreviations : BM, human breast milk; PM, pre-
mature formula.

Table 5. Velocity of Weight Gain, Height Gain, and Head Cir-
cumference Gain of Both Human Milk Feeding Group Fortified
with HMF® and Premature Formula During the Admission
Period

Human milk  Premature
+HMFE™ formula value
(N=23) (N=22)

22.30+6.92 243211068 0.41
18.22+4.21 1752+547 053
6.48+t2.36 574+211 0.19

5.31" 5.31° 0.51

Weight regain period (days)
Weight gain velocity (g/day)
Height gain velocity (mm/wk)
HC gain velocity (mm/wk)

Abbreviation : HC, head circumference
“Too small amount to statistically calculate standard deviation

Table 6. Results of Growth of Both Human Milk Feeding
Group Fortified with HMF® and Premature Formula Feeding
Group After Discharge

Human milk + Premature p
HMEF® formula value
(N=10) (N=9)

Body Weight (g)

PCA 40 week 2262.00£288.67 2288.80£214.73  0.82
1 month 3140.00£589.46 3533.33£484.77  0.13
3 months 5770.00£891.01 6155.56+1267.10 0.45
6 months 7200.00£890.69 7944.44£1198.03 0.14

Height (cm)

PCA 40 week 44.50+3.50 44.86+1.07 0.83
1 month 50.00£5.57 50.70+1.64 0.79
3 months 53.40+1.97 58.30+2.86 0.96
6 months 66.331+3.06 66.40+t1.95 097
Head Circumference (cm)
PCA 40 week 31.83+1.26 32.32+1.02 057
1 month 34.17+2.36 39.20+£9.42 0.41
3 months 39.50+0.50 38.30+2.11 0.38
6 months 42.00£1.00 41.50*1.72 0.67

Abbreviation : PCA, post natal age
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