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Introduction

* Antibiotic-associated diarrhea (AAD) is one of the most
common intestinal complications.

* This occurs in 5% ~ 39% of patients, depending on the
population and type of antibiotic.

+ Itis more common in older patients (age >65 years), and
broad-spectrum antibiotics, such as clindamycin,
cephalosporins and fluoroquinolones.

+ Clostridium difficile, an important infectious cause of AAD,
accounts for 15 - 39% of all AAD cases.



Introduction

+ The clinical presentations of AAD may range from
mild, uncomplicated diarrhea to more severe colitis,
and may even result in toxic megacolon or death,
particularly in C.difficile infections.

+ AAD may also put patients at risk for developing
other nosocomial infections, hospital stays, medical
care costs, and diagnostic procedures.

+ At present, several meta-analyses and systematic
reviews have been conducted to evaluate the efficacy
of probiotics in prevention of AAD in adult and
paediatric patients, but such a study of older patients
has not been carried out.
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MR / BE older patients (age > 65 years) treated with
(Population/ Problem) antibiotics
T AfEHE (Intervention) Interventions based on the genera

Lactobacillus, Bifidobacterium, Saccharomyces,
Strepto-coccus, Enterococcus, and Bacillus, alone

or in combination

LEER (Comparison) Placebo
#5R (Outcomes) Risk ratios (RRs) for AAD and CDD relative to

placebo or absence of treatment

AAD was diarrhea occurring in association with antibiotic therapy and without detection of diarrhea pathogens or
an alternative explanation (e.g. laxative treatment).

CDD: stool positive for C. difficile toxins were diagnosed.
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2. Methods PP.02

2.1. Data sources and literature search strategy

A comprehensive search of PubMed, EMBASE, CENTRAL,
CINAHL, and ISI Web of Science from date of their inception
to May 2014 was conducted with the following keywords:
probiotics, diarrhoea, antibiotic therapy, older, and rand-
omised controlled trials (RCTs), Lactobacillus, Bifido-
bacterium, Saccharomyces, Streptococcus, Enterococcus,
and Bacillus. For example, the PubMed search text was:
( [(probiotics OR lactobacillus OR LGG OR bifidobacterium \
OR Saccharomyces boulardii OR saccharomyces OR strep-
tococcus OR enterococcus OR bacillus) AND (antibiotic®)
AND (diarrhoea OR diarrhoea) AND (aged OR elderly OR
senior* OR geriatric* OR retire* OR pension* OR old*)] AND
\_(Clinical Trial [ptyp]). No_ language restrictions were /

applied. Additional trials were obtained by scanning the
reference lists of all identified records.
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Figure 1  Summary of trial identification and selection.
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Table 1

Characteristics of studies included in the systematic review.

Author, year

(years)

indication

Patients Age [range, mean] Antibiotic/ Probiotics genus, dose, and duration

Diarrhoea definition
and report type

Allen et al., 2981
2013 [23]

Lewis et al., 69
1998 [44]

Li et al., 247
2010 [45]

Plummer et al., 138
2004 [46]

Safdar et al., 40
2008 [47]

Wright et al., 87
2014 [48]

70—84, 77.1

70—85, 76.04
65—103, 81.48

>65, NA

NA, 69.07

66—101, 85.50

Various

Various

Various

NA

Various

Various

Two strains of Lactobacillus acidophilus
(CUL60 and CULZ21) and two strains

of Bifidobacterium (Bifidobacterium
bifidum CUL20 and B lactis CUL34),

6 x 10" cfu/d for 21 d

Saccharomyces cerevisiae (boulardii)
lyo, 226 mg/d for 5-10 d
Bacillus licheniformis, 1.5 x 107 cfu/d

for 14d or more

Lactobacillus acidophilus

and Bifidobacterium bifidum

(Cultech strains), 2 x 10'"° cfu/d for 20 d
Lactobacillus acidophilus (Florajen),

6 = 10° cfu/d for 14 d

Lactobacillus casei Shirota strain,
130 mL/d for mean 29 d

>3 Loose stools within
24 h or as stools described
as looser than normal
in participants unable
to use the scale; staff
recorded

>3 Loose stools within
24 h; staff reported
>3 Loose stools within
24 h; staff reported
NA; staff recorded

=3 Loose stools within
24 h; staff recorded
=3 Loose stools within
24 h; staff recorded




TR 2 . RAIEXRIE

2.4. Data extraction and quality assessment

Two investigators (C.X. and K.W.) independently extracted
trial details pertaining to the participants, antibiotic and
probiotic interventions and controls, and results regarding
diarrhoea, using a standardized form, and discrepancies.
We also extracted other relevant outcomes such as the
severity of diarrhoea or measures of stool consistency. Any
discrepancies regarding individual study inclusion, data
extraction and interpretation were resclved by a third
investigator (D.C.). The studies with strong interrater
agreement (x statistic = 0.90) were assessed. We applied |
the Cochrane Risk of Bias tool to assess the studies’
methodological quality [30].

3.2. Quality assessment

The overall quality of studies was rated as moderate, even
though many reports did not provide details about
randomization and allocation concealment. Only one
included trial met the criteria for a high risk of bias (Fig. 2).
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Plummer 2004

Safdar 2008

L . @ @ | Blinding of outcome assessment (detection bias)
@ @ ~ @ @ @ Incomplete outcome data (attrition bias)
@ @ ~ @ @ @ Selective reporting (reporting bias)

W @ W W W @ Random sequence generation (selection bias)
® ® @ @ ®| @ sinding of participants and personnel (performance bias)

@ @®|~ |~ |~ |® Alocaton concealment (selection bias)

8

L
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Allen 2013 -
Lewis 1998 +
Li 2010 i

2
.
-

Wright 2014

@ Low risk bias 2 Unclear risk bias @ High risk bias

Figure 2 Risk of bias summary: review authors’ judgements
about each risk of bias item for each included study.
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Table 2 Effects of studies included in the systematic review.

Author, year Interventions Incidence of AAD n RR (95% CI ) for AAD Incidence of CDD n RR (95% CI ) for CDD
(N) (N)
Probiotic Control Probiotic Control Probiotic Control
Allen et al., 2013 [23] Mixture of Lactobacillus acidophilus CUL&D, Placebo 159/1470 15371471 1.04 (0.84—1.28) 1271470 1771471 0.71 (0.34—1.47)

CUL21, Bifidobacterium bifidum CUL20 and
B lactis CUIL34

Lewis et al., 1998 [44] Saccharomyces cerevisiae (boulardii) lyo Placebo 7133 5/36 1.53 (0.54—4.35) 5733 3/36 1.82 (0.47—7.02)

Li et al., 2010 [45] Bacillus licheniformis Mo treatment 15/110  34/124  0.50 (0.29—-0.86) MA NA MNA

Plummer et al., 2004 [46] Mixture of Lactobacilius acidophilus and Placebo 15769 12/649 1.00 (0.23—1.88) 2769 2/6% 0.40 tﬂ.dﬂ—i.q‘?j
Bifidobacterium bifidum (Cultech strains)

Safdar et al., 2008 [47] Lactobacillus acidophilus (Florajen) Placebo 4/23 6/16 0.46 (0.16—1.38) 0/23 1/16 0.24 (0.01-5.45)

Wright et al., 2014 [45] Lactobacillus casei Shirota strain Placebo 5/41 4/48 1.40 (0.40—4.87) M NA MNA

AAD = Antibiotic-associated diarrhoea, COD = Clostridium difficile diarrhoea, RR = Risk ratios, Cl = Confidence interval.
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Probiotics for the Prevention and Treatment

of Antibiotic-Associated Diarrhea
A Systematic Review and Meta-analysis

Susanne Hempel, Phi)
Sydne J. Newberry, PhD
Alicia R. Maher, MD
Lhen Wang, PhiD
Jeremy N. V. Miles, PhDD
Roberta Shanman, MS

Breanne Johnsen, Bs
Paul . Shekelle, MD, PhID

HE USE OF ANTIBIOTICS THAT Dils-

turb the gastrointestinal flora

is associated with clinical

symptoms such as diarrhea,
which occurs in as many as 30% of pa-
tients."* Symptoms range from mild and
sell-limiting to severe, particularly in
Clostridium difficile infections, and an-
tibiotic-associated diarrhea (AAD) isan
important reason for nonadherence
with antibiotic treatment.?

Probiotics are microorganisms in-
tended to have a health benefit when
consumed. Synbiotics refer to prepa-
rations in which probiotic organisms
and prebiotics (nondigestible food in-
gredients that may benefit the host by
selectively stimulating bacteria in the
colon) are combined,

Potentially, probiotics maintain or re-

ctoare mit micraecaloms dorina ar after

Context Probictics are live microorganisms intended to confer a health benefit when
consumed. One condition for which probiotics have been advocated is the diarrhea
that is a common adverse effect of antibiotic use.

Objective To evaluate the evidence for probiotic use in the prevention and treat-
ment of antibiotic-associated diarrhea (AAD).

Data Sources Twelve electronic databases were searched (DARE, Cochrane Li-
brary of Systematic Reviews, CENTRAL, PubMed, EMBASE, CIMAHL, AMED, MANTIS,
TOXLINE, ToxFILE, NTIS, and AGRICOLA) and references of included studies and re-
views were screened from database inception to February 2012, without language
restriction.

Study Selection Two independent reviewers identified parallel randomized con-
trolled trials (RCTs) of probiotics (Lactobacillus, Bifidobacterium, Saccharomyces, Strep-
tococcus, Enterococcus, andfor Bacillus) for the prevention or treatment of AAD.

Data Extraction Two independent reviewers extracted the data and assessed trial
quality.

Results A total of 82 RCTs met inclusion criteria. The majority used Lactobacillus-
based interventions alone or in combination with other genera; strains were poorly
documented. The pooled relative risk in a DerSimonian-Laird random-effects meta-
analysis of 63 RCTs, which included 11 811 participants, indicated a statistically sig-
nificant association of probiotic administration with reduction in AAD (relative risk,
0.58; 95% Cl,0.50 to 0.68; P 001, I, 54%, [risk difference, —0.07; 95% CI, -0.10
to =0.05], [number needed to treat, 13; 95% CI, 10.3 to 19.1]} in trials reporting on
the number of patients with AAD. This result was relatively insensitive to numerous
subgroup analyses. However, there exists significant heterogeneity in pooled results
and the evidence is insufficient to determine whether this association varies system-
atically by population, antibiotic characteristic, or probiotic preparation.

Conclusions The pooled evidence suggests that probictics are associated with a
reduction in AAD. More research is needed to determine which probiolics are asso-
ciated with the greatest efficacy and for which patients receiving which specific
antibiotics.

AAMA, 20702 207018) 19581963 WAL TL Com




T ATT A ET e S s
_Dwraaiie & Gxeg S
. R Coevn |
e Ot
h_,.-" R o) »~TD ey
W ? WD 113y
—— 4.” AR E oY
L ™ 0. Ve Ny Ll )
A — T TR oy o ]
e i A2 A L Y
Garvin ** 2000 AT v I o9
AR - ST ey nn B
o ™ 2000 1o e A o
- Domch ™ 00T 2908 (v GO oy
ooy Fvem LR o ]
W, " oG E it e
™ 2008 P00 VD s ke K 1
R St L = Y Ay
By wearens, T 20E0 e oy 2 B
Warva ™~ pouw - . sy o
- NPT NG ™
e ooy RE T e
A, 2O TSN oY R
e AT e -
- S0y A T -vw ey
e e o A2 - A%
“g.“ﬂl s O —ns o,
omes, ™ 2000 FAET TN rovme e
e, ™ o AL A TR PO AT ey
P i b v -
.
e ™~ WAz ITe MTIAR N
i B— tawms o LR ¥ * 3
ALt S—
—— S T T
. & i i .
Eege " rees L . T vy
Frgores ™ Va0 TOon' o VI e
et IO m- et
et e ———
Chmrm. (. ——n
R NAs o N
Tarsawrwne ™" TN "R En T Oy
S — e LAl
Ao Y e L >Te
e e Te0 - o O%
s B AR L2 ]
Truwves, ™ 200 R e -rkaan
Turw ™ 200- e O e Al
Dion, " PG Mt G = Oy
Py " . =200 L
Batcne P00 AN o7 sy
Br— " X T4 ™ L AR
S 4T Oy .t IX oy - g n
an "t PO AW AT Nl e
N Arr————_ T . e o 3
Sy VT g ruEs oY STy
Cawgpamrwan, ™ Jom vy At ¥ - ez
S e v o fa
e @ - e
g ™ e R il PO @Oy
A rary T O ETE Ty
e e TR O R b )
Mesicz ™ 1 LS 2] rama oDy
At o v L il
L, T ta— o on e il
T T e 2 A o NS -
W 0k I s YL
et rrrer e T SN
Dharwan ™ D005 LADEA I 88 v
—A— ST L AF Iu -_n
e, o0 12w e 3%
Dmamrws ™ 2008 o e oul G
W L D08 s N et '
et LR RS Iorx3 N
R e S
Ol TR A ——e T

"Hempel S, Probiotics for the prevention and treatment of antibiotic-associated diarrhea: a systematic review and meta-analysis. JAMA 2012;307:1959-69.



Main Conclusions

+ A total of 82 RCTs met inclusion criteria. The majority
used Lactobacillus -based interventions alone or in combination
with other genera; strains were poorly documented.

* The pooled relative risk in random-effects meta-analysis of 63
RCTs, which included 11811 participants, indicated a statistically
significant association of probiotic administration with reduction
in AAD (relative risk, 0.58; 95% Cl, 0.50 to 0.68; P < .001; 2,
54%;number needed to treat, 13; 95% CI, 10.3 to 19.1])

+ However, there exists significant heterogeneity in pooled results
and the evidence is insufficient to determine whether this
association varies systematically by population, antibiotic
characteristic, or probiotic preparation.



Discussion

+ There was a lots of patients elder age > 65
whom provided Miyarisan (40 mg/pk) TID.

+ Does it really beneficial or effective for AAD
prevention.
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