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Effect of oral administration of probiotics on intestinal colonization with drug-
resistant bacteria in preterm infants
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Abstract: Objective  To evaluate the effect of oral administration of probiotics on intestinal colonization
with drug-resistant bacteria among preterm infants in the neonatal intensive care unit (NICU). Methods A double-
blind, randomized, placebo-controlled trial was carried out in the preterm infants who were transferred to the NICU
immediately after birth. These infants were stratified by whether they were breastfed and then randomized into test
group and control group. The test group was given probiotics from the day when enteral feeding began, while the control
group was treated conventionally without probiotics. The two groups were compared in terms of the colonization with
extended-spectrum beta-lactamase-producing bacteria, as assessed by rectal swabs on days 1, 3, 7, and 14 after birth, and
the incidence of diseases. Results Rectal colonization with drug-resistant bacteria was found in the test group (n=119)
and control group (n=138) on days 1, 3, 7, and 14 after birth. There were no significant differences in the incidence of
late-onset sepsis and necrotizing enterocolitis between the two groups (P>0.05). Among non-breastfed infants, the test
group had significantly decreased rectal colonization with drug-resistant bacteria compared with the control group on day
14 after birth (71.1% vs 88.9%; P=0.04). No probiotic-related adverse events were observed in the study. Conclusions
Oral administration of probiotics may reduce rectal colonization with drug-resistant bacteria in preterm infants under
certain conditions and shows good safety. [Chin J Contemp Pediatr, 2014, 16(6): 606-609]

Key words: Probiotics; Drug-resistant bacteria; Colonization; Preterm infant

Hi: JLEAE Y995 5 (neonatal intensive care w25 6 22—, EANGOR G H e ik R
unit, NICU ) il THUA R 0T 2 0 A AEVT 21 IR XU T ik 259", R LSS EIRER B
2 EY . Hoh )T BN BENGEE (extended- A4, A JEH T AR NICU KBy, R il 46
spectrum beta-lactamase, ESBL ) (1Y £l & /& NICU H M 2550 AR | A e RE T | R RURS R R

[ schi HIW ] 2013-10-24; [ #£3Z HIW | 2014-02-18
[EmH | AR TRHE 283 (2013520028 ) &
[fE&E AN ] WO, %, -, fEREEI,

[MfEES ] BE, &, #iZ,

1606 -



ERGECE AR
2014 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.6
Jun. 2014

fi AE BB DA T BB AR LE TR R ST 2 i A 2
AR LSO T R A, EEE D, RIAE
R LRI SR 0y Rl 25 T ab st s AR T, B b
AT DL B3 TS B T T e = A0 I TR R, D T
O, BB, (HHATE NN ET
5 A BRGT  T TR 245 TR S R P 2 i A S iR G A AR 2
U, AF5E B e S H RS REAL SR i e R i
FH 25 A8 B fE 75 08> NICU Hhiy= LI I 7= ESBL i
HMERL, DL K
1 #ERERE
1.1 RIS
2012 4 7~12 7 W8] T3 Be = B 4R 5 Sr B
AENICU P, 72h WHFIR B INE SR, HABE
AL 7 d, Bl <37 A B9 7= L. HEBR e Kbk
JARERH . BT AS R e R T AT AL E T E
SR R, JRE R L T E e R MO AR
S il

FEFF U 28 11 sl 28 A5 MR 1 ) sl R B ML
TRV BILBENL o g 4 R IR, B L2
R FE AT )2 R4 B LEFFin 4 B
I H IR, IRAVITE B 0 IRA T 4
7 (XU AT B FLFF R = BRGNS AT 24
WA A BRA FIA =) BIR 12 B, —HPRR, XF
PR H FIMESR , AN 400, .
1.2 WEAEHR

HEJEE 1L 3. 7. 14 K B 47 24 5 A
53, MR & MW AE (late onset sepsis, LOS)
YR A R IR AZ . SRR /N 45 T 4%
( necrotizing enterocolitis, NEC ) | ZET-. #34 Al
I KA
1.3 #RARE

A B FAEES 1, 3, 7, 14 RRE
BT, WAk E A Y IR\ F] ESBL i
G, RA R OREESY ARG
1E ESBL i 24 B 2 A
1.4 Sit=40H

N FH SPSS 20.0 BEiH A1 500, BRI
B+ iR (Fxs) B0 (%) Fon. iHEHR
Y118 AR K 50, AP Rt 4L IR F AR H 7

607 -

Kige, P<0.05 MZESASi2rmE L,

2 #R

2.1 —ER
A 257 Bl IL, 55125 6] (48.6% ) , L&
132451 (51.4% ) 5 Ji& 232 = 13 d. REFLIESR 62 ],
JFEFLESE 195 il

I 119 7], ForphREZLIESE 26 1], dEEERL

MEFE 93 f4i]; X RRLAGN A 138 1], Hrh BEFLIESE 36
B, AEREFLESE 102 4,
I 2 55 % B AL B 7E Pk A B . RS . R

Gart ., B L AR RS &R
FAEILER . M HAERSE N ZE R T
gt E X, BEAW M, Wk 1.
22 WHERMARETEEILE

RIS 5XT AR ILE, 51, 3,7, 14
KE W R E 2 S TG R L, W3k 2,

F1 BAHBILMEER [xxsmn (%) ]
X} BR AL IR >

M n=138)  (n=119) X & P
B 65(47.1)  60(50.4) 0282  0.596
i (d) 232+13 231+14 (-1.178) 024
R IT IR 84(60.9)  64(53.8) 1314 0252
=0k 89(64.5)  66(55.5)  2.177 0.14
AERTE (g) 1788 +411 1785+456 (-0.06)  0.952
/NF R L 26(18.8) 33(27.7) 2856  0.091
KTHaIL 2(1.4) 0(0) - 0.501
ﬁ g@%'ﬁ’ﬁ 36(26.1)  28(23.5) 0223 0.636
BELER 38(27.5) 32(26.9)  0.013  0.908
fEHpTER 73(52.9) 65(54.6) 0076  0.782

TE: AE B S R R AR I 2 PRI | IR R
O

®2 WMAHEHMWAREEERILE (%) ]

MRRZE R ZH

P 1] (n=138) (n=119) RR  95%CI /i P{H
#1K 53.6) 542) 116 034~391 - 1
3K 27(19.6) 28(23.5 1.20 0.753~1.921 0.597 0.440
TR 93(67.4) 78(65.5 0.97 0.817~1.158 0.098 0.755
%514 K 48(88.9) 41(78.8) 0.89 0.794~1.051 1.984 0.159

W 8 14 KRl T B S R R IR AR AR 106 1], Horpiasg:
21 52 5], XFHEZ 54



ERGECE AR
2014 4F 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.6
Jun. 2014

2.3 WMAHEMEREEEREE

IR LR FRLHAE LOS ., YLt 46 . M35
AN AZ . NEC MIET R A Fi 2 R s it
B, Wk 3,
2.4 BIIRFILMGREERERER

TRIR L BFZLIR SR 26 B, X REZHBEZLIR T 36 6,
WA ILEE 1. 3. 7. 14 K E it 24 3 & A 22 7
TG 2FE X, 78 LOS, JERYL PRl 4 . MEFR AT
ZRT M ERAERNZR B LG IEE L, WA

¥IJCNEC KA, W 4,
25 IFEILRFILMAREEREFRER

RIS AR LR SE 03 4], X FRA AEREFL R 57
102 ], WHLHBILILAES, %6 1. 3. 7 KA A
FEA2E S TG T2 o 5 14 KX A B+
A5 UL 24 B I 2 5 TR IR 2 (88.9% vs. 71.1%, RR
0.80, 95%CI 0.637~1.004, P=0.04) . WitHH LI
LOS., JEYLPEMfi28 . IR SZ . NEC MIET- I A
R E R TG L, Wk S,

#=3 WHEMBERAEZNLE (%) ] F4 BARFBILEKEBRER (%) ]

e éﬁﬁgiﬁ% RR  95%CI {8 P{H Eistun ﬁf%:iﬁa RR  95%CI  ;{i P14
LOS 8(5.8) 2(1.7) 0.29 0.063~1.339 1.899 0.168 LA 24 1R A
JEYLPEiR 36(26.1) 35(29.4) 1.13  0.759~1.674 0.353 0.552 ERDS 00) 277) 0 - - 0172
WEFARTHAZ 21(15.2) 13(10.9) 072 0.376~1.371 1.026 0.311 3K 00) 277 0 = - 0172
NEC 2(1.4)  00) 0.00 = - 0501 H7 K 18(50) 18(69.2) 1.38 0.914~2.097 2.293 0.130
BET- 322) 2(1.7) 0.773 0.131~4549 - 1 9514 K 8(72.7) 14(100) 1.38 0.958~1.975 2.141 0.143
#n AL HAH G 00 00 - _ ~ _ LOS 2(5.6)  0(0) 0 - - 0505
s JEULHERT R 14(38.9) 14(53.8) 138 0.805~2.382 1.364 0.243

BIEARMZ  6(16.7) 4(15.4) 0.92 0.289~2.945 0 1
NEC 00)  0(0) = = = =

#5 FEHIAMFBIGKERER 1 (%) ] T 128) 00) 0 B B |

v NIRA AR > T 14K e 46 o [ HOR AT AR 25 ], PR le s

WE Ly oy RROWC 2P T R TIPSR s . AL
LT 24 B
Bax 2t 2080 100 066 1o oom ome 4 AL RIS R A
¥R 75(73.5) 60(64.5) 0.88 0.725~1.062 1.855 0.173 HEXTRA R, %1, 3. 7. 14 K E W25
H 14K 40(88.9) 27(71.1) 0.80 0.637~1.004 4212 0.04 M S, Al Re S A . MRk
LOS 6(5.9) 222) 037 0.076~1.767 0.904 0.342 N T TRV P
YLt 22(21.6) 21(22.6) 1.05 0.618~1.775 0.029 0.865 SIAGALE, USRS R AT e 08 2 1 TR A 55
MEIRARTSZ  15(14.7) 9(9.7) 0.66 0.303~1.431 1.140 0.286 SEN TPSe
NEC 22.0) 0(0) 0.0 - - 0498 PRAT- 1) — B 5 T 25 A= B X TGS P 0 B 7 114
BT 22.0) 222) 1.10 0.158~7.63 0.009 0.926

e 5 14 R F B EIRE HOR R AR AR 83 4], Hohigedl
38 f5i], XFHEZH 45 fl,

3 it

it 2 T EL L P 30 S50 B A P AT REAIL A EL 9
So P PEHE R I AEEOW T, Gl SR R TgA 2K
IR EOR HEMRE ST, PR EEENE, R
HRARGTEOR R 5, 75 200K 31— i B A e
FIVE Y Smith 4 HHGE T H IR RFLAT A

WFFEHE/N, & A TR A] RERERS I8/ g P IR L P B
¥ A BT AEARBFTE I 2H 8 LAE LOS Rk
i 9 B R R 22 IR AN B Gt o Z AT
(14— BB B2 2 ST Hh AT AR T A 22 LA
VLI 45 4= B RE A Ul B PR e M 1) A2 AR T,
HAE R M e — PSS

=)L T B AR T . W iE B e ) fig
KA F A, B kAt hREvEE k. B
B SRR 2 R 2 A i ]
FhFEMIE IE H A, 7 A A R AL e 2R T T

608 -



ERGECE AR
2014 4F- 6 H

b E %A ILA R E

Chin J Contemp Pediatr

Vol.16 No.6
Jun. 2014

W, AEACET R TPk B 77 A A LR (2 32 i s 20
Hezs, IR PRAFFE e B T 25 28 oA Bh T olcss o
JUMEFEARNT 52 1 K A L 4 S 31 58 4 48 RS T
T li] B AT LSS B T AH R A R, X R4
W FRANT 32 e A R BRI 2 A B kA% (15.2% vs
10.9% ) , (H2ERTE 5 .

T S 0 B 3 TR S A R NEC fe
B RIFILN Z —o IEAERAT VR 20 R 5T 2
Jo f8 PO IE B2 24 R BE s 00 P 25 A TR RE A I 35
IR 7= )L™ 5 NEC [ KU ™1 A5 rh 2 ]
NEC L3 % AL AE X a2 b, (HPH RS SR K,
KMEE R GET2E 25

A, WAL EAE I . PRIE AR . Bt
A= ZE R A K 58 ST e () A 2 A 5 7 1 24
FEML . MEIRAMNAZ . LOS, JEYLE i 4 25 1 R
NS 5] i 25 25 S (A AT BEJRL AL

AR K I 5 A TR R A RIS R R,
H2Z AR KA 4 R —8k, 8 TR~
LA P 25 A= B 300 e s ) e 4 70t (L=
ILEETE SRR R IR, AR R W, RFEZE
AR AFFE AR R SR R SE AL % 4
PEREOBL T, EFxd = LI 25 4 AT S AT o R
FERE . NI K IBET

Zi b, R LRV o5 A B R A — e Ak
4T AT RE IS0 B I 24 DR AR, X S SR A A
AR, ARERE . BAERE, R
MR, BESIAMRFEEEIUAF, B3 —x
J 3 A7 R A o A T 24 TR A, 2R AR
ABEXT LOS 8¢ B YL e A1 BB VEF, (HILAFIE
Pt o AN o AR AR A 00 2 3 F 0] ] 2% 2 B G R
72 LM FEANTN 52 1 R A — e W #a e, Hoift—
HAUESE T g R A et X TR AR AR R
FEIL AR 2 A E R &R, (ER P —
I

609 -

(1]

2]

(3]

[4]

[5]

[6]

(7]

(8]

(9]

[10]

(1]

[12]

(& % x W]

XIEER  EFFHE . NICU 5 LI PR IR T 24 T 1 S e 5 g 111,
B LB |, 2004, 19(5): 233-236.

Kalliomaki M, Salminen S, Arvilommi H, et al. Probiotics in
primary prevention of atopic disease: s randomised placebo-
controlled trial[]J]. Lancet, 2001, 357(9262): 1076-1079.

Brand S, Reinecker HC, Sandborn WJ. An enhanced barrier
is a better defense: Effects of probiotics on intestinal barrier
function[J]. Inflamm Bowel Dis, 2002, 8(1): 67-69.

Smith TJ, Anderson D, Margolis LM, et al. Persistence of
Lactobacillus reuteri DSM 17938 in the human intestinal tract:
response to consecutive and alternate-day supplementation[J]. J
Am Coll Nutr, 2011, 30(4): 259-264.

Tear%, EHA, T, % O NICU = LR 01 38 s
s A T I PRLES [J]. o [ A 252 A4k L 2012, 24(11):
1011-1013.

Nair V, Soraisham AS. Probiotics and prebiotics: role in
prevention of nosocomial sepsis in preterm infants[J]. Int J Pediatr,
2013, 2013: 874726.

Wang Q, Dong J, Zhu Y. Probiotic supplement reduces risk of
necrotizing enterocolitis and mortality in preterm very low-birth-
weight infants: an updated meta-analysis of 20 randomized,
controlled trials[J]. J Pediatr Surg, 2012, 47(1): 241-248.
Deshpande G, Rao S, Patole S, et al. Updated Meta-analysis of
Probiotics for Preventing Necrotizing Enterocolitis in Preterm
Neonates[J]. Pediatrics, 2010, 125(5): 921-930.

Indrio F, Riezzo G, Raimondi F, et al. The Effects of Probiotics on
Feeding Tolerance, Bowel Habits, and Gastrointestinal Motility in
Preterm Newborns[J]. J Pediatr. 2008, 152(6): 801-806.

AlFaleh K, Anabrees J, Bassler D, et al. Cochrane Review:
Probiotics for prevention of necrotizing enterocolitis in preterm
infants[J]. Evid Based Child Health, 2012,7(6): 1807-1854.

Lin HC, Hsu CH, Chen HL, et al. Oral probiotics prevent
necrotizing enterocolitis in very low birth weight preterm infants:
a multicenter, randomized, controlled trial[J]. Pediatrics, 2008,
122(4): 693-700.

Bin-Nun A, Bromiker R, Wilschanski M, et al. Oral probiotics
prevent necrotizing enterocolitis in very low birth weight

neonates[J]. J Pediatr, 2005,147(2): 192-196.

(AT TIREL)





