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Abstract

Objective: To investigate the effects of the timing of Human Milk Fortifier (HMF) initiation on early
feeding tolerance, postnatal growth, and neurodevelopmental outcomes in Very Low Birth Weight
Infants (VLBWI), and to provide a scientific basis for optimizing precision in-hospital feeding
strategies for this population. Methods: A retrospective analysis was conducted on 118 VLBWI
who received HMF-fortified breast milk and were admitted to the Department of Neonatology, the
First Affiliated Hospital of Anhui Medical University, between September 2023 and September
2025. Infants were assigned to either an early fortification group or a late fortification group
based on the timing of HMF introduction. In the early fortification group, HMF was initiated when
the enteral feeding volume reached 50~80 mL/(kg-d), whereas in the late fortification group, HMF
was initiated after the feeding volume exceeded 100 mL/(kg'd). Clinical data were collected and
statistically compared between the two groups. Results: No significant differences were observed
between the two groups in terms of weight, head circumference, length, or serum levels of urea
nitrogen, prealbumin, calcium, phosphorus, or 25-hydroxyvitamin D at discharge (all p > 0.05).
Similarly, at 40 weeks postmenstrual age, there were no significant intergroup differences in an-
thropometric measurements or Neonatal Behavioral Neurological Assessment (NBNA) scores (all
p > 0.05). However, the late fortification group exhibited significantly lower incidences of feeding
intolerance and nosocomial infection, as well as a shorter duration of hospitalization, compared
to the early fortification group (all p < 0.05). Conclusion: For VLBWI, an appropriately delayed
strategy for HMF fortification during hospitalization appears to be more conducive to early clini-
cal management.
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1. 5|15

AR A=A B (Very Low Birth Weight, VLBW) JLYE 4Bk 8 & A2 R 5w, X R 2Ll T B miE
DIRe AR, 255 HIMEFRANTN 52 . INBEIE /NG 45 i 98 5 51 ohE, B H Bei & 41k B 1R 8% (Extrauterine
Growth Restriction, EUGR) KL #4557 B2 A B RS R 1]-[4]. FHAG BEIE 77 SCRr 2 BGE Til
JEWIRBE[S]. BEAB A VCNRIBARMRTEE S, FHE S RN TS IRE, AR IRs g XS R ik
IR 6]. RNVRAMERLREFRRMAL, R R AR IR E )2 TR LE SRR,
(BRI HAAE S [ 7] 7 ) LBRALSRA T A & AR HEFEAREAC T 1800 T ff) ™ ) LIE MR &
IEF] 50~80 ml/(kg-d)H I HMF, 177 A& K48 e I 2 170 PR IR Sk 1) 100 ml/(kg-d)BSF UGN 7] [8],
AR XS GRS « AR B AT 7 GO 7T, WO 577 ) L T8 FSCATR FE 5 FEAS 2 o FRATTIG PR S K I VLBW
i A FaE WA I HMF 25 5) 5 BRI 52, $1 48 R AR RE AR FEME N 45 i 4 e s I T ATLAT
T —DIRER . AW RS G WEIR RN B AGERE, b BEFLSRAL AN L, B 7EAIRIK VLBW Bt
o P I AR R R AR
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2. MEMGE
2.1. WK

BEHX 2023 4F 9 H %8 2025 4F 9 H ANF 2RI RER 28— It @ B2 e A8 ) LB R A BEFLMR TR 118 1)
R AR E JLVE AT R e IABRAEIN R : (1) HAERETE 1000~1500 g & TR F =)L (2) KIE
AR RFALESE; (3) REALMEIR NE, HEREsR bMEsRma kT 2 s 4) AR R e . HER AR vE
T (1) AAAERAMGRAARAE: (2) XMEFARMWFIR I BG (3) SRAMEIRRTED L™ EIRFEA 52 (4)
AAAE™ B R I AN FL R B UIALAE s (5) BRFLoRALMRIRIS A ANH 2 J s Al th B

22. &

2.2.1. HMF R &3

AW ST 1) HMF 90 85 68 BEFLE FR 40 78770 (B 873 5 TY20220006), BARELTT W& 1. BEALA
By H A SRS R BL(RE R JE 2 80 keal/100m)#h 78 FFAR N E SR, 3~5 RININA B &5l . brifk
RSB TT R 20 ml BEFLIIAN 1 ¢ HMF, % 100 ml AJ$24it 80~85 keal fE& . 2.5~3.0 g & [F 100~130
mg 5. 50~80 mg fif J2 0.44~1.89 mg &k, FIIfi & 577 ) LAE PR AR K E R 75 5K o 97 LR G ERFREL HMF,
INEFAL AR TS 8 51 Ja L B 9% . REFLERALFI(HME) Ao L2 1

Table 1. Nutritional composition table of Youboqineng human milk fortifier

= 1. MERESAEFIEFEFKIE

BHRE F (5 100 g)
fefE(kJ) 1630
EAF(g) 26
g i (g) 5
KA EY(g) 59
£5(mg) 1500
¥ (mg) 850
#:(mg) 16
HEE A (ug) 6210
44 FE D (pg) 70

2.2.2. HRSE

AHF TR I B BPE T, RN ) LI s s Ak 7 i) 23 S S Ab A AT Ak A . R ik 2
BEFALMEFR B IS F] 50~80 ml/(kg-d)iAs il HMF, M54l A bR TR kT 100 ml/(kg-d)¥s Il HMF. 49 \Hf
FHIP L) LI A E 7550 FF 7 4% I8 2013 48 (R EGFHAE ) LS IR S ReIf R B FE RE ) Siif6]

2.2.3. WEHEH

WA IR BE RS : (1) —MRBERl: . faid. HAEAE, 565 25K EZ)L. Apgar iF
o3& (2) AEBRHARITIREL: WN HMF J5A JGMEFE AN 52 (Feeding Intolerance, FI). FI RFLERf[A] g ohE 77
IfA) . PR AR AR R] L A E IR AR B BT AT U S G BB AU TR] . 4506 BELL 11 3 & PA 3R AR JLIR
Bt/ N 45 s % (Necrotizing Enterocolitis, NEC).  Fj ik 5 % 4] (Patent Ductus Arteriosus, PDA). S & fiili
& B AN R (Bronchopulmonary Dysplasia, BPD). 5.7 JL#E M [ 4% (Retinopathy of Prematurity, ROP). ik
J 1L ¥ (Late-Onset Sepsis, LOS); (3) Bl #okl: MRFR AT AEA MR, me5. M. 25-
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BAEAER D REL SKEL JK 4) AR 40 TR fRE, SKEL S AL 20 BT N RRETE
ffi(Neonatal Behavioral Neurological Assessment, NBNA)%5 L,

2.2.4. HXRHRIEE X BISHIKRE

(1) Btk ) LMEFRAT 52 ()2 Wi b

A TR B R 5T, 32 BEARYE 77 )L 3 B AT Hd R4, 226 56T FL I E NSNS WibsitE, Jf
gEAARBEEIT LS S, AT FTRN FL2WibrdEan F: 1. hEAEBEAS KT 3K 2. B
TR A B ERUEIR R 12, AWK A/EIEAK . 3. MKk IE A R A B 22 I A . s R A B AT —
FRAERN A2 W7 A FI.

() W& ARG KR G

SKHHE )L 20 TAT AN A VANBNA), @RS Bshlak 7. sk . TR R
— B BN AR 3 o AR ) UAT N RE 1A T E o R LAERFIERRRS 40 FR SE A A, R H A B R
H 2 1l kg B I B 5 BT BE AR SE i, DARETEAS FRviE i — B . SR ZE SR <35 M R .
2.4. GitES

SKH SPSS 27.0 Gt B A AT BIE 2. B & IEED AT EER S £ (T +s)FoR, 4
) ELBCR O AR AR ¢ 4556 RIS /AR T R BRI LA AL L (DY 23 A2 80) [M (P25, P75)1KR, PRI
BER A Wilcoxon FRAMG LS . THELFORER FOIE(E 2 E R, AL H 2 K. PLP <0.05 £RZER
FEENES '@
3. &R
3.1. B Mg A—mIF R L

FFENAbRUE, SERBETI RN 238 118 ], HbHarfbd 61 A, MEs@fbdl 57 Ao BAEJLE
Bl HAEKE. 2005, RERERIL. 18 Apgar W58 FEIRCSCRRFRT R B ohE 5% S FEA A
b, ZRBTGI#5E L E P>0.05), RE WM. Fatihs] HMF %0 Hig R T8 sm 2P < 0.05),
FLomAL ZH A B i TR) e e iR A ZH K (P < 0.05), WL 2.

Table 2. Comparison of general characteristics between the early fortification group and the late fortification group

2. ERAMBRIRLE—ARIFRELR

41 Riffh4Hn = 61) MR (n = 57) X7 18 P
B4 (n/m) 33/28 33/24 0.172 0.687
& (w) 29.97 £ 1.71 30.50 + 1.78 -1.635 0.105
H A A (g) 1202.5 + 103.7 1211.1 +108.6 -0.440 0.661
HE P (n/n) 45/16 47/10 1.294 0.255
RE 2 L(n, %) 19 (31.15) 16 (28.07) 0.134 0.715
1 5% Apgar 1750 <7 73(n, %) 39 (63.93) 34 (59.65) 0.229 0.632
UGB S TE] (d) 0 (0, 3.0) 1.0 (0, 2.0) -0.352 0.724
T8 S TE(d) 9.0 (3.5, 13.5) 5.0 (2.0, 20.5) -0.140 0.888
R HMF H#2(d) 7.61 +3.68 9.84 +3.95 -3.183 0.002
s g FEE () 24.4+9.1 229+11.3 0.820 0.414
FEBERT F](d) 49.4£9.6 44.7+10.7 2.540 0.012
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3.2. BiaftAMBREAE KL FIEMRLE

PRZEL L )L AR AR I 1) 22 53 B G it 2 (P > 0.05), WAL JLH BRI A IEJGHS 40 JH I 44
H kEL BRIEKERZER LS 22 L P>0.05), W& 3.

Table 3. Comparison of growth and development parameters between the early fortification group and the late fortification

group [(X +s)]
3. BB AR AE KA TERLLEN(X £5)]
2H Higfbdn = 61) M sRik 4 (n = 57) t{E P
RS HAERE I (d) 10.9+4.1 10.1+43 0.972 0.333
Hi BE A () 2136.9 + 157.8 2150.0 + 154.0 —-0.456 0.649
H eI 2k el (cm) 30.9+0.8 312+ 1.0 -1.736 0.085
H B £ K (em) 43.6+0.9 43.8+0.8 -1.810 0.073
ZY1E 40 JHH R H (g) 29534+ 161.5 2971.0+ 151.5 -0.607 0.545
Y 1E 40 JE B 3k [l (cm) 33.0+0.9 332+1.2 -1.035 0.303
2 1E 40 FAR &K (cm) 484+ 1.1 486+ 1.1 -0.939 0.350

3.3. BIR{LLAMG A LA RIS R LB

PIZHLEE LS Be iy PR A A A AR S MU IRl . (L85, Ik, 25-F24E/E 3K D A& 4 R ZE R0
Gt E X3 P >0.05), Wi 4.
Table 4. Comparison of laboratory results at discharge between the early fortification group and the late fortification group

[M (P25, P75)]
= 4. RIR{LBINREIRLLE H FRETHO IS 45 RELAR[M (P25, P75)]

2H 5 Higbdim = 61) MLl (n = 57) ZfE P
PREF (L) (mg/dl) 5.9 (3.0, 8.6) 5.1(2.10, 7.40) -1.417 0.157
HI 2 E (mg/L) 98 (75.5, 123) 92.4 (72.5, 118) -0.517 0.605
P B R R (U/L) 325 (265, 425.9) 321.5(277.10, 375.5) -0.700 0.484
1145 (mmol/L) 2.39(2.30, 2.48) 2.41 (2.36, 2.44) -0.326 0.744
I (mmol/L) 2.02 (1.86,2.13) 2.06 (1.90, 2.27) -1.780 0.075
25-%4E4E 5 D (ng/ml) 33.0(23.3,35.3) 31.3(23.8,35.5) -0.461 0.645

3.4. Bia{bAMMRSEEH L ERE T RER

FLEEALAH 5= ) LR B P R FEAN I 52 « B R CIIURE & 28 R T sk 24, 22530 Geit 5 (P < 0.05),
1M BELLII ¥ % UL |- NEC. PDA. BPD. ROP KA DLKLAIEGE 40 K NBNA PF45 78 28 0] [ 22 5%
TGt 5 (34 P >0.05), WLk 5.
4. g

WA AR AR L AR SR TR 2 AR AR . ST H B MiE R E MR, WRIFA 52 R R =,
TR FL R W] A RGeS [9] [10]. R B HF FTIESE REFL SR A RE (R AR B AR R LAE K, =
TEAS NI AT T W A7 [ 11 ] RHE CF 7 ) LR 3216 R 1297 F8 /8 (2020)) K (F 7 ) LERFFL5R T
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Table 5. Comparison of complications and post-discharge development between the early fortification group and the late
fortification group [n (%)]

F 5. RRMAMBREHLERLREL B EREEEN(%)]

2H 5 HagfbZH(n = 61) stk 4H(n = 57) P! P

FI 25 (41.0) 13 (22.8) 4.459 0.035

BELLII # % L - NEC 3(4.9) 2(3.5) 0.144 0.704
LOS 23 (37.7) 12 (21.1) 3.916 0.048

PDA 28 (45.9) 18 (31.6) 2.541 0.111

BPD 21 (34.4) 15 (26.3) 0.914 0.339

ROP 13 (21.3) 8 (14.0) 1.066 0.302
NABA > 35 4} 43 (70.5) 47 (82.5) 2.331 0.127

fEA - FILRY HaFE, S TAREART 1800 g M H =)L, MAEMFEEIL 50~80 ml/Kg B 0 BEFLIEATTI[7]
[12]0 SR PR SE B R AR AR H AR PR ) LYE TR I BEFL AR AL 5 H BRI AN 52, A 0 AL vl B2 3
INFEAE /N 5 W 9 003 AU [13] o

% LU 3R B SRS D0 B LA TR I IR IR AN 52« IRSEPE /N 46 W 98 UL R e IR R %6, &5
WA RAFAEZE [ 14] [15]0 XV BES AW IO GONRARH AR E L. FIIIGIREUDN, B miER EHRA
B, HRIABZ B 2RI T IE 0%, AP ISR A A R AR AN IR 2 2~3 K, HMERFRIN 52 M
FUGE, (R R, s AR PR RS o AR P ANAAE I 7T S R R N 0 B PL B Ak 5 AE D
FI. #a KB i 8] 7 T 2 AT I R [ 16] [17]0 ASHIF FEd o e s A0 25 1) Bt A IR G U I BTl 23 A IR
D] Ay B 58 A 2 HH MR TR AN TR 52 R A 2R R AR T FLoRAGZE,  ii PR R g ST A IR R 0K B A i 1 R R IR N (]
ORI HESE N LOS A AR [18];: /Mo Ak 2H 5 A T A IR MR AR I B FL SR AL T BB/, 4P AR E
BREER G, WREBGRIREHARE I IN B LIS Y X . AR R EoR, 7R Ak = LR fE &
Y GE I RSB AR AN 18], ASEEm 2 LR B IRl A2 IE 40 I A KR B M AT Ny, HEE)L
BT R R A /A& A AR SR I R bR LB B R 22 R

WA A B TR 4 L, AT FE— R LR RIEA DT i, FEel b+ TR &, [RINFREAKRE A
TR RS o I R S5 e P S 25 B VPAG ARG R AR AR B LA o, 7R REFLER S PR AT o, B B
WiTEAFRE DMRIEIRSR N, FeiitE e o FHg D 1T+ BEZLI R .

gr b, A FUR B 2 AR B L SR AG PR SR IS [A) 5 AR T ARG tH AR AR ) LBE IR SR, NI R B4R A
BRE . AW, AR TSI 2 O TS B AL R U — P B E 4 R

SE K
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