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Abstract

AIM: To systematically investigate whether cur-
rent clinical trails can clarify the association
between probiotic administration and adult anti-
biotic-associated diarrhea (AAD), and to evaluate
the efficacy and safety of probiotic administration
in preventing AAD in both inpatient and outpa-
tient adults.

METHODS: PubMed, Embase, CINAHL, AMED,
the Cochrane database of Systematic Reviews,
the Cochrane Controlled Trials Register, and the
China National Knowledge Infrastructure (CNKI)
electronic databases were searched for studies
published between January 1966 and April 2012.
Only prospective, randomized, controlled trials
involving patients older than 18 years were includ-
ed. Furthermore, only the trials which combined

antibiotic administration and probiotic therapy for
the prevention of AAD were extracted.

RESULTS: The data of the present study showed
a significantly decreased risk of adult AAD: rela-
tive risk (RR) = 0.45, 95% confidence interval (CI),
0.29-0.69, P < 0.001. Similar results were obtained
from the subgroup analysis of particular types of
probiotics (RR = 0.42, 95%ClI: 0.20-0.85, P = 0.003).

CONCLUSION: Our study suggests that adult
patients can benefit from probiotics co-adminis-
tered with antibiotics.
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L1 A BFARR TR LAN R KR SCHR,
oL 2R W 5 e AT R AR : PubMed(1966-2012),
Embase(1980-2012), CINAHL(1982-2012),
AMED(1985-2012), the Cochrane database of
Systematic Reviews(1990-2012), the Cochrane
Controlled Trials Register(1990-2012)FICNKI
(1990-2012). K& N [A]7EH11966-01/2012-04, X,
AT NTBEE ST 26 A 0T e N AAD, JF: Al
HATHIENE . BEALEE. 0 R .

1.2 7k

1.2.1 X#kte & B AR PUER R 3CK
R, WO AR SCIRCGE L 22 Al
30), [AIN A DLSCERIB WA, BbAh, FRATI L8
IR SCER T HEAT I 3, B, S, i
Hia B SCREAE . Sy Ah, T — SEHDRE R AR
A R FAERE R T8 K SC e 0 T3 20 9k ask
RIAT T, 45 AE 3 B0H s R AF i LAR 78 A
53, KRS W R (1)EY5 (diarrhea/diar-
rhoea/diarrh*/antibiotic-associated/antibiotic as-
sociated/antibiotic-associated diarrhea/AAD); (2)
%545 i (probiotic*/yeast/milk*/kifir/ferment*/milk
product*/yogurt*/bifidobacter/lactobacill*/strepto-
cocc*/enterococc*/LGG/Lactobacillus GG/lacto-
cocc*/saccharomyces*/b longum*/bidifobacter*/S.
boulardii/Saccharomyces boularidii); (3)PT4E %
(anti-bacteri*/beta-lactam antibiotics/penicillins/
cephalosporins/carbapenems/fluoroquinolones/
macrolides/aminoglycosides/glycopeptides/tetra-
cycline/azoles/amoxicillin/clavulanate potassium/
cefprozil/clarithomycin); (4)7A77 (treatment/thera-
py/biotherapeutic agent/cure/curing/treat/treating/
prevent/prevention/prophylaxis/helpful/useful/ef-
fect/influence*/effectiveness/benefit*/improve*);
(5)4-# (adult*/adult patients/adult people/adult
man/man/men/woman/women/middle aged/old/
old*/elderly/elderly*/people/person).
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KER, F. BEETLRNANERERRSNEZDMN 2009
Probiotic group  Control group Risk Ratio Risk Ratio Wiz RAEE

Study or Subgroup  Events  Total  Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI &2 H T F 2z
Adam J 1977 9 199 33 189 11.7% 0.26 [0.13, 0.53] B E,l {— ]f ~, t }i
Armuzzi 2001 1 15 8 15  3.9% 0.13 [0.02, 0.88] Eg;’] jf;f;t:
Benniwal 2003 13 105 23 97 12.6% 0.52[0.28, 0.97] T K 1 &]\ﬂ*'};&’
Cimperman L 2011 1 13 5 10 3.8% 0.15[0.02, 1.12] PR -y
Cremonini 2002 3 64 6 21 6.8% 0.16 [0.04, 0.60] | AAD#HLE, B
Got z 1979 3 36 9 43 7.2% 0.40[0.12, 1.36] L P& s
Hickson 2007 7 57 19 56 11.0% 0.36 [0.17, 0.79] . EN:-Y =3
Lewis 1998 7 33 5 36 8.6% 1.53 [0.54, 4.35] |
Song 2010 4 83 8 89 7.7% 0.54 [0.17, 1.71] L
Surawicz 1989 11 116 14 64 11.5% 0.43 [0.21, 0.90] 1
Thomas 2001 39 133 40 134 15.1% 0.98 [0.68, 1.42]
Total (95% CI) 854 754  100.0% 0.45 [0.29, 0.69] L 2
Total events 98 170

Heterogeneity: Tau2 = 0.29; Chi2 = 26.84, df = 10 (P = 0.003); 12 = 63%
Test for overall effect: Z = 3.60 (P = 0.0003)

B

Probiotic group

Control group

EHEELA SNRA KX E R AAADEVEX B RRIELER.

Favours experimental

Risk Ratio

0.005 01 1 10 200
Favours control

Risk Ratio

Study or Subgroup  Events Total Events Total Weight M-H, Random, 95% CI M-H, Random, 95% CI
1.1.1 S. boulardii

Adam J 1977 9 199 33 189  18.1% 0.26 [0.13, 0.53] T

Cremonini 2002 1 22 6 21 7.9% 0.16 [0.02, 1.21]

Lewis 1998 7 33 5 36 15.0% 1.53 [0.54, 4.35] T
Surawicz 1989 11 116 14 64 18.0% 0.43 [0.21, 0.90] I

Subtotal (95% CI) 370 310  59.1% 0.45[0.19, 1.03] -

Total events 28 58

Heterogeneity: Tau2 = 0.43; Chi2 = 8.61, df = 3 (P = 0.03); 12 = 65%

Test for overall effect: Z = 1.90 (P = 0.06)

1.1.2 Lactobacillus GG

Armuzzi 2001 2 30 16 30 12.1% 0.13[0.03, 0.50] |

Cremonini 2002 1 21 6 21 8.0% 0.17 [0.02, 1.27]

Thomas 2001 39 133 40 134 20.9% 0.98 [0.68, 1.42] T

Subtotal (95% CI) 184 185  40.9% 0.32[0.06, 1.68] .

Total events 42 62

Heterogeneity: Tau2 = 1.72; Chi2z = 11.40, df = 2 (P = 0.003); I2 = 82%

Test for overall effect: Z = 1.35 (P = 0.18)

Total (95% CI) 554 495 100.0% 0.42 [0.20, 0.85] -

Total events 70 120

Heterogeneity: Tau2 = 0.60; Chi2 = 25.38, df = 6 (P = 0.0003); 12 = 76% ; ; ; ;
Test for overall effect: Z = 2.40 (P = 0.02) 001 01 1 10 100

Test for subgroup differences: Chi2 = 0.13,df =1 (P =0.71), 12 = 0%
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