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Relationship between infectious diseases(A) and
immune disorders(B) from 1950-2000

A. Infectious diseases B. Immune disorders
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The “Hygiene hypothesis”

Due to a decreased exposure to

microorganisms during infancy, the mucosal
immune system fails to develop properly
resulting in aberrant responses to allergens and
autoantigens leading to an increase disease
burden.

Bach, NEJM 2000; 347:911-920.
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¢ the “hygiene” hypothesis

** 1nitial bacterial colonization
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Initial bacterial colonization (normal)

“Germ-free” intrauterine environment

Phase one - acquire maternal vaginal/colonic flora
(full-term, vaginal delivery)

Phase two - introduction of oral feedings (breast
milk vs. formula)

Phase three - weaning

Phase four - acquire complete adult colonization

(18 months-2 years; more than 400 species)
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¢ the “hygiene” hypothesis

¢ initial bacterial colonization
¢ probiotic treatment
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How can we address the “hygiene hypothesis?”

Basis for approach - probiotics may be used as a

“surrogate” for 1nitial colonization and thereby
prevent/treat microbial-induced disease.
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Definition:

“Probiotics” - are viable microbial dietary

supplements used in fermented foods, e.g. —
yogurts, etc., which enhance natural defenses and
prevent disease.
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e remains viable in the intestine

e can colonize (adhere to) the gut
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* lactobacilli
* bifidobacteria
e streptococcus thermophilus

e saccharomyces boulard
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Probiotics: mechanisms of action

competitive inhibition of bacterial adhesion
(colonization)

stimulation of host immune responses to pathogens

increase mucus production and release

balance immunologic response (e.g. reduce
inflammation)

strengthen mucosal barrier

antibiotic response
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Probiotics in primary prevention
of atopic disease: a randomized
placebo-controlled trial

Marko Kalliomaki, Seppo Salminen, Heikki
Arvillommi, Pentti Kero, Pertti Koskinen and
Erika Isolauri

Turku, Finland

Lancet, 2001; 357:1076-1079
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Atopic Allergy Prevention

Study design:
* 159 pregnant mothers
— 82 placebo treated
—77 lactobacillus GG
e treatment period
- 1x10'%colonizes daily 2-4 weeks before
delivery (mothers), daily to newborns for
six months
e clinical evaluation — 3, 6, 12, 18 and 24
e months

Lancet, 2001;357:1076-1079
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Probiotics and allergy prevention(2yrs)

100 - Atopic eczema
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Placebo Lactobacillus GG
The Lancet. 2001; 357:1078
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Probiotics and allergy prevention(4yrs)

Atopic eczema
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Probiotics and Daycare

Morbidity Parameters of the 3 Groups

Parameter Controls L reuteri P Value

60 68

Episodes of diarrhea 0.31 (0.22-0.40) 0.13 (0.05-0.21) 0.02 (0.01-0.05) <.001F
Days with respiratory illness 0.60 (0.31-0.89) 0.68 (0.17-1.19) 0.38 (0.10-0.66) .169
Respiratory illness episodes 0.24 (0.13-0.35) 0.25(0.15-0.35) 0.17 (0.08-0.26) 457

Absences from child care 0.43 (0.22-0.64) 0.41 (0.19-0.63) 0.14 (0.07-0.35) 015%*
Prescriptions of antibiotics 0.19 (0.09-0.29) 0.21 (0.12-0.30) 0.06 (0.01-0.12) 037%*

All data are means (95% confidence intervals).
L reuteri versus BB-12 and controls. BB-12 and L reuteri versus controls.

Pediatrics 2005:115;5-9.
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Saccharomyces boulardii in the prevention of
antibiotic-associated diarrhoea in children: a
randomized double-blind placebo-controlled

trial.

Kotowska M, Albrecht P, Szajewska H.

Department of Pediatric Gastroenterology and Nutrition, The Medical
University of Warsaw, Warsaw, Poland.

Aliment Pharmacol Ther. 2005;1:21:583-90.
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Probiotic and Antibiotic-Associated Diarrhea
Outcomes measures

Outcome measures Saccharoymces Placebo

boulardii (n=119) (n=127)

Diarrhea

Cause of diarrhea
Rotavrius 5 (4.2%) 7 (5.5%)
Clostridium difficile
Unexplained diarrhea 1 (0.8%) IVARYY

Antibiotic-associated diarrhea
(C.difficile + unexplained)

Aliment Pharmacol Ther. 2005;1:21:583-90
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Oral Bacteriotherapy as Maintenance Treatment
in Patients With Chronic Pouchitis: A Double-
Blind, Placebo-Controlled Trial.

Paolo Giochetti*, Fernando Rizzello*, Alessandro Ventur1™,
Patrizia Brigidi T, Diego Matteuzzi 7, Garbrile Bazzocchi*,
Gilberto Poggioli 8, Mario Miglioli*, and Massimo Campieri*

*Department of Internal Medicine and Gastroenterology, TDepartment of
Pharmaceutical Sciences, and SDepartment of Clinical Surgery, University of
Bologna, Bologna, Italy

Gastroenterology 2000;119:305-309
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Probiotics and Chronic Pouchitis

Kaplan-Vieier-estimates of Relapse
During| Treatmentwith VSL#3 (A) or-Placebo (B)
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log rank test p<0.001
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Gastroenterology, 2000;119:307.
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Clinical studies assessing the effect of probiotics in reducing the risk of
necrotising enterocolitis (NEC)

Hoyos, 1999

Dani et al., 2002

Lin et al., 2005

Bin-Nun et al., 2005

Design control

Non-DBPCT historic

control group

Multicentre
DBPCT

DBPCT

DBPCT

Number of infants

1237 probiotics

295 probiotics

180 probiotics

72 probiotics

1282 control

290 placebo

187 placebo

73 placebo

Inclusion criteria

All infants in NICU

<1500g or <33

gestational wk

<1500g surviving
>7days

<1500g

Probiotics used:

Lactobacillus

acidophilus and

Bifidobacterium

infantis

Lactobacillus GG

Lactobacillus

acidophilus and

Bifidobacterium

infantis

Bifidobacterium
infantis, Streptococcus
thermophilus and
Bifidobacterium bifidus

NEC incidence

(probiotics vs. cont)

3.0% vs 6.6%

1.4% vs 2.7%

1.1% vs 5.3%

4.2% vs 16.4%

P<0.0002

NS

P=0.04

DBPCT, double-blind, placebo-controlled trial; NS, not significant.
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Oral probiotics reduce the incidence and
severity of necrotizing enterocolitis in very low
birth weight infants.

Lin HC, Su BH, Chen AC, Lin TW, Tsai CH, Yeh TF, Oh W.

Department of Pediatrics, China Medical University Hospital, China
Medical University, 2 Yuh Der Rd, Taichung 404, Taiwan

Pediatrics 2005:115;1-4.
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Necrotizing Enterocolitis

Outcome Variables after Oral Probiotics

Variables

Study Group Control Group P Values
( N =180) (N=187)

Death

Death or NEC

NEC grade 2 or 3
Sepsis (culture proven)
NEC or sepsis

Death or NEC or sepsis

7 (3.9)
9 (5)

2 (1.1)
22 (12.2)
24 (13.3)
31 (17.2)

20 (10.7)
24 (12.8)
10 (5.3)

36 (19.3)
46 (24.6)
60 (32.1)

.009
.009
.04
.03
.03

Pediatrics 2005:115;1-4.
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¢ the “hygiene” hypothesis

** 1nitial bacterial colonization

** probiotic treatment

¢ summary and conclusions
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Pathogenesis of IBD

X..
Genetic

usceptibility (microflora)
Tissue Healing
e Damage Repair

Inflammatory Bowel Disease 2000;6:107-115.
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Relationship between infectious diseases(A) and
immune disorders(B) from 1950-2000

A. Infectious diseases B. Immune disorders
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Summary and conclusions

* the “hygiene hypothesis” may help explain
increase 1n immue-mediated disease burden

* bacterial colonization occurs in a stepwise
fashion over the first 18 months of life

 balanced intestinal defenses are dependent on
adequate colonization
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Summary and conclusions (cont’d)

 1nadequate colonization results in the expression of
clinical diseases

 use of probiotics may function as a “surrogate” for
adequate colonization and prevent/treat clinical
disease

* need more studies on specific function of
probiotics




