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Colonisation resistence

When gut microbiota is once
established it is very resistent to
changes

Competition between bacteria for food,
place, adherence

Production of antibacterial substances

“Domestic bacteria” cooperate, however
they are very aggresive to "new-comes”

Gut immune system cooperate with
“domestic microflora”



Intestinal “defence system”

 Lumen of the small mtﬁﬁf-lﬁ%

ﬂgﬂ 1. Gut microflora
E\- i G:II._.!.-“:USh o ‘ s
' " :'-' e L"_r'-. -.- — A r

F'h"' 'l-l -'I'L 'l'l'l.|

2. Intestlnal mucosa
.---"1 '"""' Bk 15 Wi

3. Gut immune system




Probiotics

Living microorganisms which ingested
In a sufficient quantity positively influence
host’s health

Prebiotics

Undigestible foodstuff which stimulate growth and
activity of health-promoting gut microorganisms




Gastrointestinal infections




Szajevska, Mrukowicz. JPGN 2001

References Quality Duration of diarrhea (d) WMD (95% ClI)
score Treatment Placebo
{range 0-5)

Isolauri (1981); LGG; n=71 3 33.6¢19.2 24+57 6 -250(24810-133)

Kaila (1992); LGG; n=39 <} 264+144 17180 -336 (49210 -18.0)

»
Guandalini (2000); LGG; n=101 4 562+ 169 7661416 . -20.4(-32410 -89
-
N g

Shomikova (1997); LR; n=40 5 4081384 60.6155.2 288 (58,610 0.97)

Shomikova (1997); LR; n=46 4 361 26.4 60136 -24(-42610 5.4)

Overall pooled WMD (fixed effect), n=287 <248 (31.8t0~17.9)

Overall pooled WMD (random effect), n=207 -24.8 (-31.8 to -17.9)

Guandalini (2000); LGG; n=53 4 733+293 72:324 <P 1.3(-15310 17.9)
T T T T T T T T T T T T T T T T T T T T 1
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FIG. 3. Weighted mean differences (WMD; in hours) in the duration of rotaviral gastroenteritis between treatment with probiotics and
placebo. For comparison, the effect of Lactobacillus GG (LGG) in invasive bacterial diarrhea is shown at the bottom of the forest plot. CI,
confidence interval, LR, Lactobacillus reuteri.



Van Niel et al. Pediatrics 2002
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Fig 1. Diarrhea duration. Summary point estimate of reductionin  Fig 2, Diarrhea frequency. Summary point estimate of reduction
diarthea duration in 7 included studies that reported mean reduc- in diarrhea frequency on day 2 in 3 included studies that reported

tion and variance. Box size is proportional to the inverse of the  mean reduction and variance. Box size is proportional to the
magnitude of the study variance.

inverse of the magnitude of the study variance.
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Fig 1. Forrest plot of all included studics. Duration of diarrhea in days.



Allen et al. Cochrane Database Syst Rev 2004

Analysis 01.03. Comparison 01 Probiotic versus control, Qutcome 03 Mean duration of diarrhoea (hours)
Review:  Probiotics for treating infectious diarrhoea
Comparison: 01 Probiotic versus control

Quteome 03 Mean duration of disrhoea (hours)

Study Probatic Mo probiotic Weighted Mean Difference (Random)  Weght  Weightad Mean Difference (Random)
N Mean(S0) M Mean(SD) 95% C1 (%) 95% C1
01 Live Lactobacillus casei strain GG
Guandalini 2000 147 5830 (2760) 140 7190 (35.80) iz 106 <1360 [-2102 -6.18]
Guarino 1957 51 7680(3441) 48 14160 (3326) - 97 -64.80 [ -78.10, -5150 ]
Isalaur 1994 21 3600 (1680) 21 5520 (19.20) e 1o -19.20[-30.11,-829]
Pant 1996 14 4560 (1440) 12 79.20 (55.20) ==r— 62 -33.60 [ -65.73, 147 ]
Shomikova 19972 59 6480 (5280) 64 9120 (67.20) i 82 -2640 [ 4767, 5.13]
Subtotal (5% C1) 93 285 -~ 448 31,18 [ -51.62 -1075 ]
Test for heterogenaity chi-square=44,78 di=4 p=<00001 P =91.1%
Test for overal effect z=299 p=0003
02 Live Lactobacilus reuten
Shomkova 19970 21 3600 (2640) 25 6000 (3600) i 88 2400 [ 4207, 5931
Shomikova 1997c 19 4080 (3840) 21 6960 (3520) —=— 67 28,80 [ -58.05, 0.45 )
Subtotal (95% C1) 40 46 el 155 -25.33 [ -40.70, 995
Test for heterogeneity chi-square=007 di=1 p=078 I =0.0%
Test for overall effect =323 p=0001
[} e
Supita (994 (] 9120 (3600) 11 127.20 (40.80) e, (X] -36,00 [ -65.87, -6.13]
Subtotal (95% CI) 16 1 — (1] 3600 [ -65.87, -6.13]
Test for heterogenedty: not applicable
Test for overall effect z=236 p=001
04 Live Lactobacilius rhamnosus and Lactobacillus reuten '
Rosenfeldt 20022 30 BISO(3730) 39  10LID(47.60) i 84 -19.60[-39.63,043]
Rosenfeldt 2000b 24 7590 (3970) 19 11570 (85.00) —_—— 48 -39.80[ -81.19, 159 ]
Subtotal (95% C1) 54 L — 132 -23.43 [ 4147, -540]
Test for heterogenelty chi-square=0.74 di=1 p=039 ' =0.0%
Test for overal efiect 2=255 p=001
05 Live Lactobaciius acidophils and Lactobacillus bifidus
Oandasan 193% 47 4289 2177 47 93.96 (22.85) i 104 -51.07 [ -60.09, 4205 ]
Subtotal (35% C1) 47 47 - 104 -51.07 [ -60.09, 4205 )

Test far heterogensity: not applicable |
Test for overall effect z=11.09  p=0.00001

oo 500 0 500 1000
Favours probiotic Faveurs no probictic (Continued . ... )



Prevention of acute gastroenteritis




Number of events

T Study RR (95% CI) Treatment Control  Weight (%)
Hospital |
Gotzetal?® :
- 0.09 (0:01-1:57) 0/36 6/43 03
' I I
Clements et al3 — 1.02 (0-70-150) 16/23 17/25 57 Sazawa et al.
Surawicz et a! = == 0-43 (0-21-0.90) 11/116 14/64 33 .
Wounderlich et a3 e 032 (0:07-1-41) 2/23 6/22 11 L an Cet I N fe Ct D IS 2 0 O 6
Tankanow et a3 e 0-96 (0-61-1.50) 10/15 16/23 51
Saavedra et a3 . 0-22 (0-05-0-96) 2/29 8/26 12
Orrhage et al34(2) —I—I—I [ 0-29 (0-08-1.05) 2/10 7/10 14
Orrhage et al#4(t) e 057 (0-24-135) 4/10 7/10 26
Mcfarland et a3 —*—— 0.64 (0-29-1-40) 9/97 14/96 30
Lewis etal3® —+—— 153 (0:54-4:35) 7133 5/36 2.0
Szajewska et al44 —_— 020 (0-06-0-66) 3/45 12/36 17
Thomas et al#* Sl 098 (0-68-1.42) 39/133 40/134 57
1
Armuzzi et a5 T | 013 (0:02-0-94) 1/30 8/30 07
I | Jirapinyo etal* —ll—— 047 (0-18-1-21) 3/8 8/10 23
|| Cermonini et al4@) i T 0416 (0-02-1:21) 122 6/21 07
| cermonini et al46ts) e Ll el 047 (0-02-1:27) 1/21 6/21 07
| | Cermonini et al46tc) = : 017 (0-02-1-27) 1/21 6/21 07
| Beniwaletal®® —— 0:52 (0:28-0.97) 13/105 23/97 39
Weizman et al5%3) “—l—"l 039 (019-0.79) 971 19/58 33
Weizman et al39() 0:05(0:01-0-34) 1/65 19/58 07
Chouraqui et al? —i—— 073 (0:40-1:32) 13/46 17/44 41
Plummer et al43 _l_'— 1.00 (0-53-1.88) 15/69 15/69 38
Kotowska et al5? = e 019 (0-07-0-55) 4/119 22/127 2.0
Correaetals —— 052 (0-29-0.95) 13/80 24(77 40
Subtotal '-} 051 (0-38-0-67) 180/1227 325/1158  59.9
I
Clinic |
Hilton et al38 —_—e 0.52 (0-18-1:52) 5/126 9/119 20
Vanderhoof et al4! _— 0-29 (0-13-0-63) 7193 25/95 30
Arvola et al40 e 0:32 (0-09-111) 3/61 9/58 15
Pereg etal! —g 076 (0-49-117) 31/254 40/248 52
Subtotal q- 0-49 (0-28-0-84) 46/534 83/520 117
1
Community |
Pozo-Olano et al?7(2) ===l BB (171 73 7117 2/14 13
Pozo-Olano et al7/(®) I 114 (0:50-2-60) 9/27 7/24 2.8
Oksanen et al33 i 0-88 (0-75-1-04) 153373 178/383 73
Katelaris et al7(3} 0 1-00 (0-59-1.69) 19/80 241 45
Katelaris et al37(b) i 1.08 (0.67-1.75) 26/101 24/101 4.9
Oberhelman et al#? | 095 (0-87-1-04) 490/1028 464/925 77
Subtotal | 0.94 (0-87-1.02) 7041626  699/1548 284
I
overall <+ 065 (0:55-0-78) 930/3387  1107/3226 1000
I I 1
01 1 10
Probiotic has Probiotic has
protective effect  non-protective effect

Figure 2: Effects of probiotics on diarrhoeal morbidity

The rectangles represent the risk ratios of the study and the size of the rectangle represents the weight given to each study in the meta-analysis. The black diamonds
represent the overall risk ratios for the hospital-based studies, dlinic-based studies, and community-based studies. The clear diamond and vertical broken line
represent the overall risk ratio. The soli d vertical line is the null value.



Probiotics shorten acute gastroenteritis for
aproximately 1 day

Less severe clinical coarse

More efficient in viral than bacterial
infection

To some extent prevent spreading of
infectious agents



Antibiotic associated diarrhea




D’Souza et al.BMJ 2002

Study- 0dds ratio Odds ratio  Weight
(35% Cl) (%)
Surawiczd” —— 0.37 (0.16t0 0.88) 15.1
McFarland®® —— 0.46 (0.18t0 1.18) 12.1
Lewis'0® | —1—&——  167(0.47105.89) 35
Adam?" —-- | 0.22(0.10t0 0.48) 29.9
Tankanow’ —_— 0.88(0.22103.52) 39
Vanderhoof'! —B— 0.23(0.09100.56) 21.2
Orrhage? - 0.58 (0.07t0 4.56) 2.2
Wunderiich® - 025(0.05t01.43) 52
Gotzr* e e 0.34(0.09t0 1.38) 7.0
Overall < 0.37 (0.26 10 0.52)
0.01 1 10 -
Favours Favours
treatment control

Fig 2 Plot of the log of odds ratios for the proportion of patients
free of diarrhoea in treatment groups compared with control groups

Surawicz et al.*
Me Faralnd et al.*
Armuzzi et al. v
Vanderhoot et al.v
Arvoal ot al.v
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M-11 combined RR

0.1

Favors probiotics

1.9

Cremonini et al. Aliment Pharm Ther 2002

No. of patients

180
193

60

[

119

79

62

Overall 881

Favors placcho

Figure 1. Forest diagram showing crude and combined risk ratios

for eligible studies. *Study performed with Saccharomyces botdar-
dii. TSwudy performed with Lactobacillus spp. M-H. Mantel-
Haenszel: RR. relative risk.

Probiotics decrease incidence of AAD for about 40%



Extra-intestinal infections?
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Marcos et al., 2004

Probiotic enhance immune system
during psichologic stress
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Pujol et al., 2000

Probiotics aleviate immune system
depresion after physical stress
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