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Treatment and prevention of antibiotic-associated diarrhea in the elderly: the
role of probiotics
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[ Abstract] Probiotics are living microbes which may give health benefit to the host. Despite their wide usage, the clinical use of
probiotics lacks support from reasonable big data. Dozens of clinical studies have reported that probiotics are a promising strategy for
the prevention and treatment of antibiotic-associated diarrhea (AAD). However, based on data from recent randomized controlled
trials, it is hard to give a positive answer to whether probiotics could decrease the incidence of AAD in the elderly. Up till now,
probiotics have a very good safety record. The use of probiotics may be beneficial for certain elderly patients including AAD, while
needs be considered individually.

[ Key words ] aged; antibiotic-associated diarrhea; probiotics

This work was supported by Healthcare Projects of Chinese PLA (12BJZ31, 13BJZ46).

Corresponding author: WANG Gang-Shi, E-mail: wanggangshi301@163.com

TP RGMER . BURJRERpH . PRI R | G RA
I HT3E . R b R AR L R M R R e 5 A
R0 DA AR R A

HET, IhR EE 54 WA A AT # 8
(Lactobacillus ) . X #FEJE ( Bifidobacterium ) |
HE IR R # ( Clostridium butyricum ) | 53 ZE AT B
( Bacillus subtilis ) . #b.4< ZE 4T B4 ( B. licheniformis ).
2 F R AL BN 25 BR 1 ( Enterococcus faecalis )
M OBR B Bk # ( E. faecium ) , A K fii $ir B B

1 mAEHR

i 2E T — 2R B JE 2 RV 1B A R B o
T 8 1 AR AR BT R . AR TR, ARk
PR — T AT I 2 2 N ARl PR 1K 3 E 552 AT 4
e B AR T AR A ) 2 A T T o X T AR S
R G EAT 25 808 3R T R S AU U B A 3
9 LA AR o A FHBIL A L 935 S 8 250000 A A 4 182 A%
IL PR T AT, SR BN A S R B R A

T I e 2 R 3 DA R S g5 R AR 1 ( slg ) AR PR |
WA %10 (IL-10) FFE A K HFB ( TGF-B)
(A LA T TR AR R I 7 A SR s Tt A2 vh R AR
R ARG RO LG - 505 SRR S 4 5 R s A

Yr#5 B EA: 2015-04-28
E£T1H: FE RIS (12BJZ31, 13BJZ46)
BIE{EE: FWIf, E-mail: wanggangshi301@163.com

( Saccharomyces boulardii ) 4¢; W W—E 5 H

PRIGIGR, Gme R RCAT B PR Bk T BT R R ( 58
WAL ) OSUBCRT TR R R LA T 2 3K T I T
I CERAERE ) 45,



- 562 - QIEEFIZI/BIRAAE 2015988280 1435 £58HF  Chin J Mult Organ Dis Elderly, Vol.14, No.8, Aug 28, 2015

I PR b RB 252 10 25 28 ALK IR T A2, %
i, BB HALEERR TR 2 5 L AR
136, FEm &/ Mo EES N, 768 2 H g
B AR R R E LA E, ER A A R >
10°cfulg, VAGERFTATEE S AIH T 5 W S0 FH A%
JEIAA PR P dh o BRILZ AN, T EAEE A AR
PEATREML . 2RI B XCH 5, DL X e
PEIR HIT R

2 MEFREEZFAMERBEREETFH
Rz F BUAR

A BN )12, (BT R B S5 R
Mo 2 AR, (A EfThe A R AT 2 25 A
P, Faz b, X e RAFST SRR R AT

br A K M 54 M 1 V5 ( antibiotic-associated
diarrhea, AAD ) & fEREHUAER MR IE . JC
A S R RIS, AR ANBEEL L
HHHa IR EHZ E2~7d, WAl IR BE )5
2~8J& . SCHkRIEAAD K A %5%~39%, H 1R
BENEERER,

20120% ~30% 1 AAD X XEFERR T (C. difficile
infection, CDI) 5l 1E# B4 A 295%~ 15%4#5 71
A C. difficile, KHAF AL H ) 2 4F AN #5728 51k
57%. M S E Rk ( NAP1/BI/027, 078) FYHI B,
F A0 ff e T CDIUK AR SR ™ d BE 3 = i I,
MREAT LUFRRHE: #PE R AFMIBERER B Z | R
0 S vy R F A s A S % BTG . LA R CDIRL
B Z . 4RI > 65% . AT SR EREBR |
BRI HPIRAS | B2 iibyT . RAEVEN R . S |
EBEm B4, DK N BT 7 S 4l 7. CDIZE R [
F1 2% 97 195 10 1 DGR R A 9 A AR Y, g AL R g
20074E3 ] 2200844 ] 194293644 i be s &b 1 T
Hrp587 4 B B2 bR A, A& P56 N A CDIHYIE
e, HHrP>65% 3% 458.9%5,

FrC. difficilesl, HAhifg 3 B AADR C 14
HALE . AR IEBEMRE (C. perfringens) | 478
4,4 % 3R  ( Staphylococcus aureus ) . Y01 # @
(Salmonella) | R+ R (& ERH &, Candida)
G, B EMESIERNAR, WaERE
My P deig, drr ks .

AADE A B HLTALEE - 303 R A 5 2k Ak £k
G R, BB, ARSI
MR N, S50 NIRRT RRIG N, 51 7 WPk
VS YA KRR T A B AR RN XA S
22 1 1 1 00k IS WAV T 45 U 00 S 0T 2% A2 DIt T 1 1K

P, JLHIZECDI,

5 A B T B AAD Y T BEAIL AL 45 : 58 4 A
SR ) 5 R RN R B, e U A
MR MW CTRFZLIR, B ENpH, i —
ORI ARl e A U RUE I T,
FRAEENR R . A EM/NERE, HEW SR
R R AE K s S, boulardiin] p7 Ak —Fh AR I, R
fikC. difficile AFIBEE %= U B 1k , AT REXS CDIG & 4 7
MR s RGBT RN, 55 300 T 1A R 2800
HHEAEH .

FRAL A B 16 CDIY 2 AE TR BE DR EU 42 AAD
Bij 1R AR R BB IR , BAABR AR A R R, TR
JRRUERTIRE; ToE . IS A, AT, PRAF
W& 24, A REVLXT BRI 5: ( randomized controlled
trials, RCTs) B HAT &bk

R Z G IRBIFGEIE 52 T AN [ 25 4 iR 7 AADIY A
RUPE, F i, 2425 2843 2 SR\ Ok i A AR (IRAAD
FICDIE XU 43 BT ik 42% 146%™ [Glmf, AfTH
RRE], HXTF S A KTRCTSI S, 13X 2/ R
AT SRR A E G B E 2 fE RS . 20134,
AllenZ5 % T —TRFEHL . XUH . Z2REHI X IR ) 2
U FFEEE 0, TR A T LA R RS AT R
A3 45 IR0 5 B 2 4R A AADFICDIIVE T . BFSE i
e T B 5T IS B AU AR IS = 65 % AR BE R, fETd
Z WA BOE AR FHBUAE 2R HERR T A e i
N T WEMRRE . RAETE WA . BB E TS ML 34
HACDIE  B#H MR A R[5 A 2k g R FLAT I
( L. acidophilus ) FI2Fk XU FF 1, 356 x 10"°4 3%
W121d, ERPAERGRI8E , £ A4 JE8E P H
PLAAD FI112JE 4 H BLCDUE AR 1Y Db ) 32 7 33
Fro 294145 B35 (IR ZH1 4700, 2Rt 4H 147145 )
MBS e A E A T IR0 Y IRl . S5 R B,
25 4 T 2 RN 22 R 24 2 A2 AADIR FR B 500 51 R 159491
(10.8% ) #1153 (10.4% ) , HIXFfERE = 1.04,
95%Cl: 0.84~1.28, P =0.71; 7Fz5 4 B4 Fc gt
AL WA CDI & 55 5 1245 (0.8% ) A7)
(1.2%) , FIXHGEREE =0.71, 95%Cl: 0.34~1.47,
P=0.35; PZLARE REL . BTG RFLL T a) A s fe
JERGE . AIUL, ZWEIE IR AR AR AR P Y 2%
A H T W AADI B 2516 . A e s A, [T
REI SRS, Hln, 7ECDIR A < 2% M5
H, RIEEEIT RS 25 (2B TR ) I alE R B3
H IR RO IR R, A — R A5 o AR e 3
“ERC ;s AR ATHEZ IR 7 A T wtk,
ik A R PR AT RE < 5047, i, S. boulardiiti gk



PIEEZFLBBRAT 201588280 51445 Z58HF  Chin J Mult Organ Dis Elderly, Vol.14, No.8, Aug 28, 2015 - 563 -

FTFHiH7COIMY, R 1 HS AR 3T A 4 LR Y
WrgRgs RO s tnfT, 7EAllenfgHFFEH, PiL )
o0 ™ R AE ) Ee R AR B, A RIS
) 7 A2 TR AR TE AR A B 22 2

TR AR, R, BRI A
TR B B R B i fr,  BDAE 2 R FR A RCT sS4 1,
TR RE, hAF AT RCTSH BES
# ) T —A g B 4

3 FHFEHEE

SEUL, fRAETEA — N EEE IR e R
TEARE thdse i DL 2 A= T2 9 B e A LA 19 B 55
M 52 Ve, d5ci WA RIVE 2 Ko 1l T3k 2877 it
Tl ERAYERR (FDA) &, XH g
HH B AR R A 4E A Il R e = s . BRI 1, B
AL VX . oz R4 R
B, LA EE R KA T BRI, A,
FUAF B e i i 25 SRR Qe ok |, IR AR 2 T
% Z 0 A NS, aureus. Y —ANHHE ARG RS
S 20 TR D M B RS o B AR LA R AL, S B YR S
e o PR B A 20 TR I A TR AT A E , H X
BB 28 F2 B UL ™ A S s I AR L, HAh
y[EN P B R PG SRTINY £/ €5 S = SN 5507/~ S e (1 e 2017
FHMEBE AT . ORI . 2 GBS A T i
A TR AE . 20084F fif 2% (1 — 35 2 RO BEATL S 42 J8t 711
Xof BB TR T 7E T Ay v AR B R A% RR A
A TR . G50 kB, a0 21 040 Jet 77 4 Je%
P It RAEM) R AEFRZRIGIFE L, KA
RN iy TE R 0 A AR R R TR IR, PRI, AR MR
Jit 28 VR 2 B0 v ok PR 6 2 e o Y,

B TS i A B ot I A ]
AR5 J5T 12 0 45 SR O e 55 IRV, 6 SO0 4 T 3 e AN [
(R BIF 9 205 SR 2 DRI 17 o 56 30 AP R T 19 B30k A o I
PEBYIESE , X T ] 45 A T2 SRR IRAADRY & A %
XA A AR MM — B AR . 80, fE—L
FRE I NTE, W7 AADYG S, B A& AAD KU 1Y
BE, B AGEAER . 20, BTIEE
2 A AEREN S L EAAD, MiH, AADE
HBRPER), FFARRT A FHHT A 335 0w 2 1l 75 1 b
I FH 25 2B T o

FATT A BME R AT W 2 1) K AU RCT s 20 1Ifi IR 1T
G i 22 [ R, e 3 i A R . SR AT U T R
PR RR =R it — e IR A TRl A B AR BC L % B 25 4R

R XS MR A4 . BITH 2, FrE A
g A M 23R4, (HA AL

[ &%k ]

[1] Guarner F, Khan AG, Garisch J, et al. World
Gastroenterology  Organisation  Global  Guidelines:
probiotics and prebiotics October 2011[J]. J Clin
Gastroenterol, 2012, 46(6): 468—481.

[2] Chen X, Lamont JT. Overview of Clostridium difficile
infection: implications for China[J]. Gastroenterol Rep
(Oxf), 2013, 1(3): 153-158.

[3] Huang H, Wu S, Wang M, et al. Molecular and clinical
characteristics of Clostridium difficile infection in an
university hospital in Shanghai, China[J]. Clin Infect Dis,
2008, 47(12): 1606—-1608.

[4] Hempel S, Newberry SJ, Maher AR, et al. Probiotics for
the prevention and treatment of antibiotic-associated
diarrhea: a systematic review and meta-analysis[J].
JAMA, 2012, 307(18): 1959-19609.

[5] Johnston BC, Ma SS, Goldenberg JZ, et al. Probiotics for
the prevention of Clostridium difficile-associated diarrhea:
a systematic review and meta-analysis[J]. Ann Intern Med,
2012, 157(12): 878—-888.

[6] Allen SJ, Wareham K, Wang D, et al. Lactobacilli and
bifidobacteria in the prevention of antibiotic-associated
diarrhea and Clostridium difficile diarrhea in older
inpatients (PLACIDE): a randomised, double-blind,
placebo-controlled, multicentre trial[J]. Lancet, 2013,
382(9900): 1249-1257.

[71 Tung JM, Dolovich LR, Lee CH. Prevention of
Clostridium difficile infection with Saccharomyces
boulardii: a systematic review[J]. Can J Gastroenterol,
2009, 23(12): 817-821.

[8] Pozzoni P, Riva A, Bellatorre AG, et al. Saccharomyces
boulardii for the prevention of antibiotic-associated
diarrhea in adult hospitalized patients: a single-center,
randomized, double-blind, placebo-controlled trial[J]. Am
J Gastroenterol, 2012, 107(6): 922—-931.

[9] Als-Nielsen B, Chen W, Gluud C, et al. Association of
funding and conclusions in randomized drug trials: a
reflection of treatment effect or adverse events[J]? JAMA,
2003, 290(7): 921-928.

[10] Besselink MG, van Santvoort HC, Buskens E, et al.
Probiotic prophylaxis in predicted severe acute pancreatitis:
a randomised, double-blind, placebo-controlled trial[J].
Lancet, 2008, 371(9613): 651-659.

(%4 £5%)



