— — e
S M {j_ Tl - =1
73 2021.12

I 2 5 R BB R E R T www.cabio.cn
P28 P35

RleldmsE BRMKE . - EWMEDHAEH S  REEEBERMEEEE 400012,
ROM BT @akEERRE | REEEEIERIALE - BUERRTL@SL

REEWERN =+ —BE <

(1999%128295—2021125298 )

2%,.8 %

E+HAEPEEFRKIFNFFRERESES (2022FIC)

B3E): 2022%F3H815-17H == n L®
it : ESEZREESC CAB I 0 % M {jl-l
=WUENI: 351 (3D50/3F51) Yl AR

¢l > 7




RO RIPRREARA, EHDHA, SA. XAB-BE NRFERRX M , [ ZNATEHNIL
ELnRm. BEREFAMAINNERER. FHREFARESRRSFTE , W TAKERAEREZNIL
Bk, REMERTMGSEEBATHRNEEFRA.

o ERIEE FmEEMNA

B AKERKED Tl :

@ HEF B4 AR R AL E L BORnREGY
EREEREOREY, B AEEED e

| ! AR i

N S0 0 D AR A K T T Y B B R T

RFEBY AN RENEE, BFR WES" (TTTTTTT STt \

BRI, EENEE & L RaifHTE !

WH RS . BRI EER T *ﬁgﬁ _________________________
S i HIIRMT AL i
| ARARIDHATEAUEIAES AR, BHAMHEA | e
f eIZsIT b ;

WEEEZA . NmmmmTmmmmmmmmmooomooooooed

PR, RSB i .

RIRE 7] L Bfth ek A7 !

___________________________

N BEN A BEREEEER
PR S, IR
BT G R AR AR AP R

CABIO E 4L



BEA L ARAS
—— E H/mATFHEHF

FREZBNENEFHH . ML LR AT— éﬁm &ﬁ% e R &I, £
T hiti, KEHRA “RE" . RI BFEFTIR; 2B EEELE, N
A PR EE” . X “EWEHBRT KA.

B, BR, FEABTFREAGHAARAZIENME, LEEY, LHIFL THERE
.

20124, AL A L (BREKRKENHIERT) —H PHRET “EF0EHME
AR REG—REWN R, FAA, 10525, IAFBERAAZ, BFhkap et
B, HARNEREZT., EmAEE YR, SFERGHEMEANT “TFHR —
FMIHT RT R4k, RTH N,

B, A TAZEMETLAAHMEN “XAEFR, 2 F%F%, TT548; &5
A, AR A, AT BEN, BRASHEG ——XOEARTALTREFE, =
ALRALLE “FFRAR” 0 F 4 KRLE,

ANEERAFRIFERFEX, ARBABALMER, SRLOATEN, 25, &
B, LEY, LRE, TRAFHEBAZTER, @EFRRGAT Ao lt, SHMLAL
Bf ., FREBR T XL FARRZREL, BRMNEZTRAEALIAFLE, KZLe) 5
A" e, CRAT B, “BEREAL HAZAHARGH B “BX, BR” F4EE
FEROEKR, “QEALFT RAEEAYTLE “F3F. EHRRT FHEARREEZRNA
¥, AR KEBALEGHEEML, TLLERFT RELGTHKE, TR

HEFAHE: “AEZEH, LEXH, RTAAL” . RRETLEZL, BELAAE
E, i ERAHNRREE, ARFEREFRRMGEFTE, RRGEFERELEZT
LEASET “TTHR” R THek, RHTH, LERGRXINITH, miTb—F L
. RATM Rdm! BT, REFTEHRLZETHPR T H LM,

“RMEHEN., BAFNBRT, AITAELN, BAEKY, X9 ALS; 315K
A, RITRAE, BRI, REAALY” ( (22 - HPHREFT) ) —ABFTH
HER A, A REZT —FHAZL “FI17 , WWHBRIT, %ﬁﬁﬁxm%i
b, REEAK, & “FIT BRBEAZEL, FLOSZEZIL, REHL L AR R
MAZE., MARLHFERALA “FI17 B, EIIReER ER M. a&ﬁ% %

BUREE, Ribie TAFBET .

Fi, ATANABTHARERNFTERE, BFLOABAB ST HFLENESRRE
F, ROMBRFBARIAL, Flhey “FA” . “RAEZN

R
20215 % K



== 1 L
E M ﬁ AH-a8t+=10
e Dt 2021.12

MBEBEEI—+AF -

1900 1 202002211 2NESE

2%, %%

: 0cERIRIL-TTE CABIO B &'
RN M9 ( J0S0IFET ) HER RN

SY R g et |

20214128 H iR

E: BoMEMEAR (KR) RBERAE
REEH: TBE

HIT: EZE

g EEN R M

RIT: KRR

@il KINTIEEFRARAFLEX
TEREFISHKXESE

HB4R: 430223

HiE: (027) 67845366
fEH: (027) 67845375
RI3E: www.cabio.cn

=%8: shanying_wang@cabio.cn

19

22

23

25

26

27

28

31

32

33

35

36

40

43

47

48

51

53

54

HRIEX

2240 )LBL 77 R & RN 8 2 IR F0 AS AR BR 69 f B St -
ARG R

n-3Z B PSRN £ £ AN A =R S 0 B 5T vt R
NSIE
Bejak BREE: o0 "B flik & R/&E

FME (688089 ) %k “£EH LH/ASI2020F V45K AS
MELBREN" /T

MiRtaglii e, BINBEFZHRLM! /i

(N-ZBHE R ) TUIVERREE TSN AERN
BIFELZE

2= AMAR T P 25 FRCNAS LS A TTHE /3K =

BT HRKEER" BB RERSLA ST 24T/
FAEDHASR B~ kB EERVRBIMESE LR
RN

AWgE—! FRNEEFRETVRITFOEE

202V F B REREARERREE20012!

Y Z AT E =B P EGIEFS IR AR K
RESEHSNEFEB 400012, BEAMEFTTUME
ERER S RMBERER S
MREVRAER T, ERBREMRAT— "EHRERMA"
ZHR, SBPRIEE]
TR K = ia Rl 7R

FOAT R/ IR
FIHMFELR TCHE" , it S HHkdl?
AREIF TR GBITT A

Sk G 1%

E2DHAK & H 8RS RRAUE A8 w -SIETRFF R AR R
DERBRR Y

TAREETL. EPAFIDHAS ST B34 2 B 4E R 15 |



K5

fEAnEE B

N)LEH B o PR IIHK 552 AN 04D

FlEm: RRG

RILAFEA#IEZFREFRFFE BREMBZEREITMG B0

(BE] B SREHILRE TR
PAMEREZ ~NBAEBHER (long-
chain polyunsaturated fatty acids,
LCPUFA) W24 IILEK KB REKHER
W, HRNEZYDILE ARG PR
FIARNMKELZ NBFEHBR AL EHER
EEHEE, A& ITEWNK RCochrane
Library. PubMed. Ovidfl SinoMed
2005~2016F ERENSZLYILE TR
@wLCPUFAS BHBABH RN R G LA
MmetafHr. B BIXE, FE2ME
R B #92828% >k & 2L ik 365 ( 2
BIL8E, B=IL11E, BRILAE~IL
6F, BARZILFLIL6E ) FEHAIR
AR, HAEBKE Z+ ZiNIFR
( docosa hexaenoic acid, DHA) 07
4 %5 ER ( arachidonic acid, ARA) &E
BRHEEZAILFES=ILN R EIARIIEE
MUREE, EXHEREOKPT N
IR, HFEDHARIARARE G5 ik & B 4h JL
R EIEE, RO B K R A K E
R, BX24ILNERKETEHE R
1B, REAFZDHATIARARE %5 32 5 22

BEE BERL

4h JL 1 %% F0 41 48 B LCPUFAK £, B
LCPUFAE IR AN ER TS~ £IRK
MHERBEHFHE—THR. Hi REWNTR
DHAFIARANT B 4h JLHE —E w4, B8
BB = A 224 LB 77 8 & o5& #1758 ho
DHAFIARAY T S48, B IEHA T
“HEMERS, EE. TRENEKETTS
EXEGIE. BLOSEBKEHFEEEX
HHITEERTEEEE,

[X8iEF] 29IEFRL,; K&
ZAMMENR, £KEXT, BEES

KL NBAEHE (long-chain
polyunsaturated fatty acids,
LCPUFA) E2f#KET/\DMHEFUL
HEFEEZPNIMXNIGBOPEHER, Eb
FRERFBR T HER (LA, 18:2n-6) fl o
-TREE (ALA, 18:3n-3) Bid*xif
MEEFGREE KB RENER, Tk
AL WERR (ARA, 20:4n-6) . =
T AMEER (EPA, 20:5n-3) F1Z+
Z B XNHBEB ( DHA, 22:6n-3)
ARAFIDHATE R i . 1 I B F0 H e 45

HEF#FTEZ+
Zw A HE (doco-
sa hexaenoic acid,
DHA) #07E & I %
B ( arachidonic
acid, ARA) BEfiB{2
HEAIFMEFILE
EHAIAZN T REANAR 52
B

|S | g1avd



CABIO = ¥k

ALAAREEE, TRILWKRNEZ B
ML REREMER,
ETEVEERIBRFRLTEST
ANIARAFIDHA, RHEEEARMEB R
EHir EE L HIR, Bk AR K EHF 45
EOTERMN K FLCPUFAX 224 JLAE K
ABENKPREZWHOETXRER,
RUKEL N RABERFRE 4 LA S

Cochranelibrary:1270|| Pub Med:897 || Ovid:160 || SinoMed:501

| Records identified from electronic retrieval:2828 |

>|| Duplicate records:257

| Titles and abstracts ass

essed for eligibility:2571 |

Excluded with reason:2461
Not relevant:1760
Before 2005:448

Pregnant and lactating women:172

Infants with disease:17

Reviews or conference papers:64

N

Full-text articles assessed for eligibility: 110

v

Excluded with reason:74
« Changed other ingredients:5

¢ Had been included in systematic

reviewand metaanalysis:61
* Fulltext not available:3
e Cohort study:5

| Included articles:36 |

v

v

v v

Term infants:8

Term and preterm

infants:6

Preterm infants:11 Older infants:11

Fig.1 Flow chart of study selection
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Table 1 The effect of LCPUFA content in formula milk on neurodevelopment of term infants

Reference

Sun 2015

Jiao 2014

Koletzko 2014

Qawasmi 2013

Qawasmi 2012

Simmer 2011

Beyerlein 2010

Type of study

Intervention/
comparator

Sample size

Population/
study
information

Results

Systematic review
(21 RCT)

T: infant formula
with DHA or ARA;
C: standard infant
formula;

Duration: 2-12m

3985

Healthy term infants

Compared with
standard infant
formula, the
beneficial effects of
DHA/ARA
supplementation on
neurodevelopment
were reported in 2
out of 12 studies
using BSID-I/Il vs 8
out of 11 studies
using other
end-point measures
(Brunet-Lezine test,
BAEP, or TINE test),
however, none of the
5 long—term
follow-up studies
using Stanford-Binet
1Q, WPPSI, BBSC-R
as end point
demonstrated
beneficial effects of
DHA/ARA
supplementation on
neurodevelopment.

Systematic review
and meta—analysis

(7 RCT)

T: infant formula

with n-3 LCPUFA

(0.35% FA);

C: infant formula
without LCPUFA,
or olive oil;
Duration: 7.9 m
on average

1031

Term infants

Compared with
placebo, n-3
LCPUFA
supplements
significantly
benefited
cognitive
development in
infants, including
the Mental
Development
Index (SMD 0.33;
95% Cl: 0.15,
0.52), the
Psychomotor
Development
Index (0.27; 95%
Cl: 0.09, 0.45),
and language
(0.27; 95% Cl:
0.13, 0.42), motor
(0.29; 95% Cl:
0.14, 0.43), and
cognitive (0.31;
95%Cl: 0.16,
0.45) abilities.

Systematic review
(14 RCT)

T: infant formula
with DHA
(0.30%-0.96%
FA) or ARA
(0.45%-0.64%
FA);

C: infant formula
without LCPUFA
or olive oil;
Duration: =2 m

=3626

Term infants

LCPUFA
supplementation
in term infants
had beneficial
effects on various
aspects of
cognition
(attention,
fine—grained
tasks, speed of
processing, and
problem solving)
(4/7 RCT),
improved visual
acuity (1 RCT),
and shortened the
time to achieving
a milestone of
motor
development (1
RCT). However,
no difference in
pre—school
preparation and
language were
observed.

Systematic review
and meta—analysis
(9 RCT)

T: infant formula
with DHA
(0.10%-0.96%
FA) or
EPA(0%-0.58%
FA)or ARA
(0%-0.72% FA);
C: infant formula
without LCPUFA;
Duration: 14d—
12m

1949

Term infants

LUPUFA
supplementation
of infant formula
significantly
improved visual
acuity at 2 m
(WMD -0.08;
95% Cl: -0.14,
—-0.03), 4m
(WMD -0.08;
95% CI: -0.10,
—0.05), and 12m
of age (WMD
-0.11,95% Cl:

-0.20,-0.03) when

visual acuity was
assessed by using
visual evoked
potential and at

2 m of age by
using behavioral
methods(WMD
-0.12, 95% Cl:
-0.16, —-0.08).

Systematic review
and meta—analysis
(6 RCT)

T: infant formula
with DHA
(0.12%- 0.36%
FA) or EPA
(0%-0.10% FA)
or ARA
(0%-0.72% FA)or
ALA(1.10%-2.60
% FA)or LA
(14.90%-22.40%
FA);

C: infant formula
without LCPUFA;
Duration: 2-12m

1221

Term infants

LCPUFA
supplementation
of formula had no
significant effect
on infant
cognition using
Bayley Scale of
Infant
Development
scores (WMD
—-0.06, 95%
Cl:-1.61, 1.50)

Systematic review
and meta—analysis
(15 RCT)

T: infant formula
with DHA
(0.10%-0.36% FA)
or
ARA(0.30%-0.72%
FA);

C: standard infant
formula;

Duration: 2—-12m

1889

Healthy term
infants(=37w
gestation at birth)

Compared with
standard infant
formula, the
beneficial effects of
LCPUFA
supplementation on
visual acuity were
observed in 4 out of
9 studies, however,
only 2 out of 9
studies showed
beneficial effects on
neurodevelopment
using Bayley Scale
of Infant
Development.

IPD
Meta—analysis
(2RCT)

T: infant formula
with DHA
(0.30%-0.32%
FA) or
ARA(0.30%—
0.45% FA);

C: infant formula
without LCPUFA;
Duration: 2-6 m

529

Term infants

No significant
difference in
mental
development
index (MDI)( MD
-2.2;95%
Cl:-4.8, 0.4) and
physical
development
index(PDI)(MD
-1.2, 95%
Cl:-3.3,0.9) at

18 m of age were
observed between
trail and control
groups by using
Bayley Scale of
Infant
Development. (2
RCT)

T. trial group; C: control group; % FA: percentage of fatty acids; SMD: standard mean difference; WWMD: weighted mean difference;

Cl: confidence interval; RCT: randomized controlled trial; LCPUFA: long—chain polyunsaturated fatty acid; BSID: Bayley Scale of Infant
Development; BAEP: Brainstem auditory—evoked potential; WPPSI: Wechsler Primary Preschool Scales of Intelligence; BBCS: Bracken
Basic Concept Scale; TINE: Touwen Infant Neurological Examination; MDI: mental development index; PDI: physical development index



Table 2 The effect of LCPUFA content in formula milk on growth of term infants

Reference

Koletzko 2014

Simmer 2011

Rosenfeld 2009

Makrides 2005

Currie 2015

Type of study

Systematic review(14
RCT)

Systematic review and
meta-analysis(15 RCT)

Intervention/ T: infant formula with T: infant formula with
comparator DHA (0.30%-0.96% FA) DHA (0.10%-0.36%
or ARA(0.45%-0.64% FA) or ARA
FA); (0.30%-0.72% FA);
C: infant formula C: standard infant
without LCPUFA, or formula;
olive oil; Duration: 2-12 m
Duration:=2 m
Sample size =3626 1889
Population/study Term infants Healthy term
information infants(=37 w
gestation at birth )
Results LCPUFA supplied to Compared with the

term infants did not
affect infant or later
childhood growth or
obesity risk.(5/5 RCT)

non-supplemented group,
no beneficial or harmful
effects of
supplementation on
physical growth (length,
weight, and head
circumference) at 4,6,12,
18, 24 m and 3.25 y of
age were found). (13/13
RCT)

IPD meta-analysis (2
RCT)

T: infant formula with
DHA (0.30%-0.32% FA)
or ARA(0.30%-0.45%
FA);

C: infant formula
without LCPUFA;
Duration: from birth up
to 2 or 6 m of age

529

Term infants

No significant effects of
LCPUFA
supplementation were
observed on any
Z-scores for weight for
age, length for age, head
circumference for age
and BMI for age at 18 m
of age

Systematic review and
meta-analysis(14 RCT)

T: infant formula with
DHA (0.1%-1.0% FA)
or ARA (0%-0.72%
FA);

C: infant formula
without LCPUFA;
Duration: 14 d-12 w

1846

Term infants

Meta—analysis showed
no significant effect of
n-3 LCPUFA
supplementation with
or without n—-6 LCPUFA
(ARA), as well as the
source of LCPUFA
supplementation
(phospholipid or
triacylglycerol),on
infant weight, length,
or head circumference
at 4 and 12m of age

RCT

T: infant formula with
DHA (0.32%-0.96% FA)
and ARA (0.64% FA);

C: infant formula without
LCPUFA,;

Duration: from birth to
12m

69

Healthy, singleton term
infants (37-42wk gestation
at birth)

Compared with the control
group, children fed with
LCPUFA supplemented
formula had higher
length—for—age percentiles
(0-18 m: 61.8+2.4 vs
53.1 +3.7,P=0.04; 2-6 vy:
59.17+35vs 46.5+4.6,
P=0.001) and
weight—for—age percentiles
(2-6y:68.0+10.8 vs
49.8+12.0, P =0.02)but
not BMI percentile from
birth to 6 years (P>0.05)

T: trial group; C:. control group: % FA: percentage of fatty acids: BMI: body mass index

133% & B LM 2 BL 2 R & LCPUFAR
BB FRMA, F20.64%ARAR
0.32%. 0.64%350.96% DHAM 2 JLE 77
BRRA, THEHERI2R, £UMER
AMLCPUFAK 22 LB 7 B AR ILE LR
BRFXTEA, BEE5DHABAKEZ BT
FEBRMXR, SZHIPVIKENRIINGE
RE—%, PvikEREFE B REDHANER
EFRNEJLLLFEASDHAN LR F R &
BARNBILOEESmMORTRMEEMR,

2.3 A ER/LCPUFASEXBE™IL
ERK MM

231 MAEKE: RAFRIEHANI2E
X FLCPUFAMFEST B /= L1 A K B & 1

ISR (R4) o SRAGGEARREAMT
LCPUFAR E= LB N FMEHN K EEHE
U, 28 R %58 B RLCPUFARN ZE Xt
URnEBERUAN—IHENRIEER,
MASHRCTH, MEFJLIAAITNEE. K
M. BRMUEN. 2k HE EIQR
URDEBEMEEFBRERAPEER,
BIREHRIE T BEN-3F0In-6LCPUFAK
HEFES, n-3Fn-6LCPUFAKI 8 Xf
eIt aT e I R = I E LR E, —
ol W E RCTHE & & A & n-6/n-3
LCPUFALE{EX Ba & K F32R B 2 /= L34
Z2xBHNEW, XIFE Hn-6/n-3
LCPUFALLE A2/ 1R AR AEFHNE
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Table 3 The effect of LCPUFA content in formula milk on allergy and immune response of term infants

Reference

Koletzko 2014

Chase 2015

Foiles 2016

Type of study

Intervention/comparator

Sample size

Population/study information

Results

Systematic review(4 RCT)

T: infant formula with DHA (0.2%-0.36% FA) or
ARA(0.34%-0.72% FA)or fish oil (280 mg/d
DHA+110 mg/d EPA);

C: infant formula without LCPUFA or olive oil;
Duration: 14w—-12m

=651

Term infants

LCPUFA supplementation in term infants had
beneficial effects on immune markers or allergic
diseases (3/4 RCT). Infants supplemented with
fish oil (280mg/d DHA+110 mg/d EPA) from
birth until 6 mo of age had lower
allergen—specific Th2responses and elevated Th1
responses than placebo (1 RCT). Improved
ilmmune parameter responses were also observed
in formula—fed term infants after LCPUFA
supplementation at 16 wk of age (1 RCT). Term
infants receiving DHA(0.32—0.36% fatty acids)
and AA (0.64—0.72%) from 1—9d of life until
12 m of age had lower odds of developing lower
respiratory tract infections, wheezing/asthma, or
other allergic diseases than controls(1 RCT).
However, there were no differences in childhood
allergic diseases in infants with a high risk of
atopy at 6 m of age (1 RCT).

RCT(multicenter,
double-blind)

T: infant formula with

10.2 mg DHA/ounce from
within 5 m until 12 mo of
age, and two 200 mg capsules
of DHA from 12-36 m of age;
C: infant formula with 3.4 mg
DHA/ounce from within 5 m
until 12 m of age, and two
200 mg capsules of corn/soy
oil from 12-36 m of age;
Duration: from within 5 m
until 36m of age

98

Infants at high genetic risk
for type 1diabetes

No significantly reductions in
production of the
inflammatory cytokines,
IL-1B, TNFa, or IL-12p40 at
6, 12, 18, 24, 30, and 36 mo
of age. C—reactive protein was
significantly lower in
breast-fed DHA-treated
infants compared to all
formula—fed infants at the age
of 12m

RCT

T: infant formula with DHA (0.32%,
0.64%, 0.96% FA)and ARA(0.64%
FA);
C: infant formula without DHA and
ARA;
Duration: from birth to 12 m of age

91

Healthy term infants

Allergic illnesses in the first year
were lower in the combined
LCPUFA group compared to the
control. LCPUFAs significantly
delayed time to first allergic
illness(P=0.04) and skin allergic
illness (P=0.03) and resulted in a
trend to reduced wheeze/asthma
(P=0.1).If the mother had no
allergies, LCPUFAs reduced the risk
of any allergic diseases(HR = 0.24,
95% Cl = 0.1, 0.56, P= 0.0.001)and
skin allergic diseases(HR= 0.35,
95% Cl = 0.13, 0.93, P= 0.04); if the
mother had allergies, LCPUFAs
reduced wheezing/asthma (HR =
0.26, 95% Cl = 0.07, 0.9, P= 0.02).

T. trial group; C: control group; RCT: randomized controlled trial; LCPUFA: long—chain polyunsaturated fatty acid; Cl: confidence interval;
IFN-I. interferon—I; IL: interleukin; TNF. tumor necrosis factor
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Table 4 The effect of LCPUFA content in formula milk on neurodevelopment of preterm infants

Reference Sun Koletzko Qawasmi Qawasmi Schulzke Beyerlein Smithers  Almaas Alshweki Collins  Almaas Molloy
2015 2014 2013 2012 2011 2010 2008 2015 2015 2015 2016 2016
Type of Systematic  Systemati Systematic ~ Systemati  Systemati IPD Systematic  RCT(doub RCT(doub RCT(mult RCT(doub RCT(muilti
study review (8 creview reviewand ¢ review creview meta—anal review and le blind) le-blind) icenter) le-blind)  center)
RCT) (3 RCT) meta-analysi and meta- and meta— ysis(2 meta—analys
s (7RCT) analysis anal-ysis  RCT) is (10 RCT)
(6 RCT) (17 RCT)
Intervention/ T: infant T: DHA T: infant T: infant T:infant  T:infant T: infant T: Human T1: mik  T: T: Human T: preterm
comparator  formula (0.5%- formula with  formula formula formula formula milk with  formula preterm  milk with infant
with DHA 1% FA or DHA with DHA  with DHA  with DHA  with n-3 DHA with DHA  infant DHA formula
or ARA,; 32mg/d)  (0.05%— (0.06%-  (0.05%- (0.17%-  LCPUFA (0.86% FA (0.33% formula  (0.86% with DHA
C: and ARA  04% FA)or  0.50% 0.76% FA) 0.50% FA) (0.2%-0.6% or FA)and with DHA FA)and (1% FA)
standard (0%-0.5% EPA(0%-  FA)or or EPA or FA) and n-6 32mg/100 ARA (1% FA)  ARA and ARA
infant FA or 0.60% FAJor EPA(0%- (0%-0.3% ARA(0.04 LCPUFA ml) and  66% and ARA  (0.91% (0.5%
formula; 31mg/d)  ARA(0%-  0.10%FA) FA)or %-0.31% (0.0%-0.7% ARA FAn-6/  (0.6%FA); FA); FA);
Duration: C: DHA 0.70% FA);  or ARA ARA FA); FA); (0.91% FANn-3=1:2); C:standard C: Human C:standard
3-57w (0%-0.3% C: infant (0.04%— (0%-1.1% C: infant C: standard  or T2: mik  preterm  milk; preterm
FA%)and  formula 0.70%FA)  FA); formula infant 31mg/100 formula infant Duration:  infant
ARA(0%  without or(0.60%— C:infant  without formula mi); with DHA formula 9w on formula
-0.5% LCPUFA,; 2.60%FA) formula LCPUFA,  without C: Human (0.37% with DHA average  with DHA
Duration:  Duration: or LA without or olive LCPUFA; milk; FA)and  (0.2-0.3% (0.2—
from2d  from birth to  18.40%FA); LCPUFA, oil Duration:>  Duration: ARA(0.37 ARA(0.5% 0.3% FA)
of lifeto  12moofage C:infant  olive 0oi]  Duraton: 1m 9won % FA) FA); (0.5%FA);
discharge, formula or soy oil =1:1); Duration: Duration:
term—corr without Duration: C:breast-  from 2— fromb5d
ected age LCPUFA;  28d-12m, feeding; 4 d of life of life
or 9 m of Duration: Duration:  until term until term
age 1-145m from birth  corrected corrected
to12m  age age
Sample size 1515 907 902 1291 >2169 341 1688 98 45 604 98 104
Population/  Preterm Preterm  Preterm Preterm Enterally—f Preterm Preterm Very low Preterm  Preterm  Very low  Preterm
study infants infants infants infants ed preterm infants infants. birth infants infants(<3 birth infants
information infants weight  (birth 3 w of weight (<33 w
(<87 w infants weight gestational infants gestational
gestation (birth <1500g, age) (birth age)
at birth) weight 25-32 w weight
<1500g) gestational <1500g)
age)
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Reference Sun Koletzko Qawasmi Qawasmi Schulzke Beyerlein Smithers Almaas Alshweki Collins  Almaas Molloy
2015 2014 2013 2012 2011 2010 2008 2015 2015 2015 2016 2016
Results Beneficial  Two of 3 No LCPUFA  Fourout No Metaanalysis No Group T1 No There No
effects of  studies significant  supplemen of 10 significant ~ found no significant achieved a beneficial  were no  significant
LCPUFA showed  differences tation of RCTs differences significant effects of higher effects of  significant  differentc—
supplemen no in visual formula reported  were difference LCPUFA average  high-dose differences es
tation on beneficial acuityatd m had no beneficial  found in in mental supplemenBrunet DHA between in visualpr—
neurodeve- effects of of age were significant  effects of mental developme  tation Lezine suppleme—- supple—  ocessing
lopme LCPUFA  observed  effecton  LCPUFA  developme ntindex were score at  ntation mented  measures
nt were suppleme between infant supple— nt index (MDI) observed 24 mof  were and (visual
observed ntation in  LCPUFA cognition  mentation (MDI) score on any of corrected foundon  control acuity,
at6, 12, preterm supplemente using onvisual  (MD -2.1; (WMD the age than  the Full infants in contrast
18 m of infants d groups andBayley acuity at 2 95% 2.13;95%  cognitive group T2  Scale IQ  white sensitivity,
age by on unsupple—  Scale of or4dm, Cl:-1.2, Cl:-0.87, measures (99.9 + 9 (MD -0.3; matter verniera—
using cognitive  mented Infant but not at 5.4) and 5.14) (7 (verbal vs. 90.8 + 95%Cl:2.9, microstr— cuity,
BSID-I&Il  outcome groups by  Developm 6,9, 12 m psychomo— RCT, 1Q, 11, P= -2.2), ucture or  binocular
scores (2/5 atan using ent scores of age tor n=976) and performan 0.028), intellectual  behavioral  stereopsis,
RCT) and early age  Visual— (WMD using VEP develop—  psychomot ce IQ, with very  impairment, measure— and visual
at12m (18 evoke 1.98;95% or BMs.  mental or short—termsimilar verbaland  ments perception)
of age by ~months,  dpotentials Cl: -0.05, Metaanal- index (PDI) developme and scores to  perfor— ( emotional at 7yof
using school (VEPYWM  4.02). ysis of (MD -0.3; ntal index working  control man ce symptoms, age were
Fagen age D -0.12; Bayley 95% (PDI) score  memory, group IQ scores, conduct observed
infants IQ  (language)] 95% Cl: Scales of  Cl:-3.3, (WMD learning  (99.9 + 9 attention, problems, between
test (2/2 or behavior —0.29, 0.05). Infant 2.7) at 0.70; 95%  and vs. 100.5 memory  hyperacti- the
RCT), at3and 5 However, Develop— 18 m of Cl:-3.26, memory, =+ 7). No and vity/ high—-DHA
compared  years old  preterm ment of  age using  4.66)(7 motor significant  learning, inattention, and
to (gener al  infants with four Bayer RCT, coordinati differences executive  peer standard—
controls. cognitive— LCPUFA studies at  Scale of n=965)betw on and in evoked functioning, relationship DHA
However, tests at supplementat 12m (n = Infants een infants  speed) andpotentials behavior,  problems  groups
the 10 years  ion had 364) and  Developm fed control  on at6and  visualsp- and
beneficial  of age). better visual three ent or segmental 12 m of  atial prosocial
effects on acuity at 4 m studies at between  LCPUFA-s  brain corrected  perceptual  behavior)
neurodevel of age 18 min supplemen upplemente volumes age were  skills, at8
opment (WMD =494) ted and d formula an observed educatioal years—old
were no -0.03, 95% post—term control using data cerebral  between  progress
longer Cl: -0.06, showed no infants. from both cortex the two  and
significant -0.01) by significant BSID-land volume, formula  quality of
at the age using behavioral effect of BSID-II area, and groups. life at the
of 10y methods LCPUFA assessments thickness age of 7y
using (BMs), supplemen at 8y of
WPPSI but not at 2 tation on age.
(0/1 RCT). and 12 m of neurodeve
age lopment.
T: trial group; C: control group; RCT: randomized controlled trial; LCPUFA: long-chain polyunsaturated fatty acid;
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Table 5 The effect of LCPUFA content in formula milk on growth of preterm infants

Reference

Koletzko 2014

Schulzke 2011

Rosenfeld 2009

Sauerwald 2012

Alshweki 2015

Baack 2016

Type of study

Intervention/co
mparator

Sample size

Population/
study
information

Results

Systematic review(2
RCT)

T: infant formula with
DHA (0.5%-1% FA)
and ARA(0%-0.5%
FA);

C: infant formula with
DHA (0%-0.3%)and
ARA(0%-0.5% FA);
Duration: from birth to
corrected age or 9 m of
age

764

Preterm infants

Preterm infants fed
with high—DHA
formula during early
infancy were 0.7 cm
longer at 18 mo of age,
and those born with a
higher birth weight
(= 1250 g) also had
an increased later
weight (1 RCT).
Higher body weights
at 10 y of age in girls,
but not in boys, were
also observed in
preterm infants
receiving LCPUFA-
supplemented
formula

until 9 mo of age(1
RCT)

Systematic review
and meta—analysis
(17 RCT)

T: 0.05%-0.76%
DHA/0%-0.3%
EPA/0%-1.1% ARA;
C: infant formula
without LCPUFA,
olive oil, corn oil or
soy oil

Duration: 28 d-12 m

>2169

Preterm infants

Four out of 15 studies
reported beneficial
effects of LCPUFA on
growth of
supplemented infants
at different postnatal
ages. Meta—analysis
showed increased
weight and length at
2mo post—term in
supplemented infants
(5 RCT), however, no
significant effects of

IPD meta—analysis
(2 RCT)

T: infant formula
with DHA
(0.17%-0.50%
FA) or ARA

(0.04%-0.31% FA);

C: infant formula
without LCPUFA.
Duration: from
birth up to 2 or

6 m of age

341

Preterm infants
(birth weight
<2000g and
gestational
age<35w)

DHA or ARA
supplementation
did not affect
infant growth
(length, weight,
head
circumferences,
BMI and z—scores
for age) at 18 mo
of age.(2 RCT)

supplementation were
seen on weight, length
or head circumference
at 12 mo (4 RCT,
N=271) and at 18 mo
(2 RCT, N=396)
post—term.

RCT(double blind)

T1: preterm formula
with 0.04%
DHA+0.4%
GLA+0.1% ARA;
T2: preterm formula
with0.33%
DHA+0.4%
GLA+0.1% ARA;
T3: preterm formula
with0.52%
DHA+0.4%
GLA+0.1% ARA;

C: breast
feeding(0.38%
DHA+0.51% ARA);
Duration: from entry
until the
postconceptional age
of 48 w

52

Preterm infants (birth
weight 1000-2200g)

There were no
significant differences

in z scores for weight,

length, and head
circumference among
these 4 groups at any
time point (0d, 14d,
28d, and the post
conception at age of
48 w).

RCT(double blind)

T1: milk formula
with DHA (0.33%
FA) and
ARA(0.66%

FA)n-6/n-3=1/2);

T2: milk formula
with DHA (0.37%
FA) and
ARA(0.37%

FA)(n-6/n-3=1/1);

C: breast feeding;
Duration: the first
year of life

45

Preterm infants
(256-32 w
gestational age,
birth
weight<1500g)

No significant
differences in
growth (weight,
length, or head
circumference)
were found
between the two
formula groups
during the first
two years of life.

RCT(double blind)

T: 50mg/d of DHA
liquid;

C: placebo (medium
chain
triglyceride—-MCT
oil);

Duration: from
within 1 w of life

to discharge or

37 6/7 w of
corrected gestational
age

60

Preterm infants
(24-34 w
gestational age)

No significant
differences in
growth (height,
weight and head
circumferences)
were observed over
time. DHA
supplemented
infants had an
increased rate of
linear growth
compared to placebo
supplemented
infants. (P =0.04)

T. trial group; C: control group; RCT: randomized controlled trial; LCPUFA. long—chain polyunsaturated fatty acid; Cl. confidence interval
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Table 6 The effect of LCPUFA content in formula milk on plasma LCPUFA concentration of preterm infants

Reference Sauerwald 2012

Alshweki 2015

Collins 2015

Baack 2016

Type of study RCT(double blind)

T1: preterm formula
with0.04% DHA+0.4%
GLA+0.1% ARA;

T2: preterm formula
with0.33% DHA+0.4%
GLA+0.1% ARA;

T3: preterm formula
with0.52% DHA+0.4%
GLA+0.1% ARA;
C:breast feeding(0.38%
DHA+0.51% ARA);
Duration: 28 d

Sample size 52

Intervention/comparator

Preterm infants (birth
weight1000—2200g)

Population/study
information

Results Group T1had the lowest and
T3the highest plasma
phospholipid concentrations
of EPA and DHA on day
28.Erythrocyte phospholipid
DHA was lowest in T1, but
comparable in groups T2, T3,
and C. Plasma and
erythrocyte ARA were lower
in formula groups than in
control group. DHA intake
had no effect on DHA
synthesis. LCPUFA synthesis
was lower in

control group.

RCT(double blind)

T1: milk formula with DHA
(0.33% FA)and ARA(0.66%
FA(n-6/n-3=1/2);

T2:milk formula with DHA
(0.37% FA)and ARA(0.37%
FA)/(n-6/n-3=1/1);

C: breast feeding;

Duration: the first year of life

45
Preterm infants (256—32w

gestational age, birth
weight<1500g)

Compared with group T2,
group T1 had significantly
higher total levels of w -6,
AA, and PUFA at 6 and 12 m
corrected age, higher levels
of DHA and n-3 at 6 m, and
similar plasma n—6/n—3 ratio
at 3, 6, and 12 m of age.
There were no significant
differences in DHA, EPA or
LA levels between the two
formula groups at 6 or 12 m.

RCT

T1:40mg/kg/d DHA;
T2:80mg/kg/d DHA,;
T3:120mg/kg/d DHA;
C1: breast feeding;

C2: breast feeding with
maternal fish oil
supplementation;
Duration: 28 d

53

Preterm infants (<33w
gestational age)

DHA levels in diets were
directly related to blood DHA
levels (increased by 27%,
41%, 43%, and 20% in group
T1, T2, T3, and C2,
respectively compared with
group C1) but were unrelated
to ARA levels.

RCT(double blind)

T: 50mg/d DHA liquid;

C: placebo (medium chain
triglyceride—MCT oil);
Duration: from within 1 w of
life to discharge or 37 6/7 w
of corrected gestational age

60

Preterm infants (24—34w
gestational age)

Preterm infants had
significantly lower DHA and
ARA levels at baseline than
their term peers (P<0.0001).
DHA supplementation in
premature infants significantly
increased DHA levels over
time (P<0.0001). Despite
improvement, DHA level at
discharge were still
significantly lower than those
of term infants.(P<0.001)

T. trial group; C: control group; RCT:

randomized controlled trial ;

LCPUFA.

long—chain polyunsaturated fatty acid; Cl:

confidenceinterval ;

LAlinoleicacid; ALA: « -linolenicacid; ARA:arachidonicacid; EPA: eicosapentaenoicacid; DHA: docosahexaenoic acid
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