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* Mikoroorganizmi koji zive u odredjeno definisanoj sredini

* Siri pojam
* mikroorganizmi
* njihovi geni i
e genom
* u odredjenoj sredini

Jovanovic I. The gut microbiome in IBD: current concepts. ESGE/ESPEN Quality in endoscopy
Symposium, IBD and Nurtrition, Dublin March 31-April 1st, 2017



Mikrobiota u GIT-u

100 trilliona bakterija
10x od broja “humanih” ¢elija
150x vise od humanih gena

Kolonizacija pocinje rodjenjem

B Actinobocters [l Cyerwbocters [ Frotecbacteris

Nat. Rev. Micro. 2011;9:279-290

* Comprised of Bacteria, Viruses, others
(Archaea, Eukaryotes)

* Distinctive microbiomes at each body site
(gut, lung, skin, mucosa etc.)

The Gut Microbiota

* Human gut is home to ~ 100 trillion bacterial
cells

* Density of 1011 to 1012 per gram in the colon

* Genome size of microbiota at least 150-fold
greater than human

* Large numbers species present, most
uncultured



Mikrobiota u GIT-u

* Vise od 1000 sojeva

Stomach
10'-10° cfu/ml

* Ukupna masa oko 1-2kg samo u crevu guedenum
« Cetiri glavne vrste
Bacteroidet 10M 10120f°|/°n|
* Bacteroidetes ~10"2 cfu/m
.. ~ 90%
* Firmicutes

e Actinobacteria
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. L. . . Bifidobacterium Escherichia
* Svaka osoba ima razlicit sastav mikrobiote »
Clostridium Enterococcus
* Veoma stabilna floraa tokom Zivota Bacteroides Streptococcus
Eubacterium Klebsiella

Rajilic-Stojanovic M, Willem M. FEMS Microbiol Rev 2014



Mikrobiota u GIT-u

Kolonizacija zapocinje odmah po rodjenju

Vaginalna/fekalna (vaginalni porodjaj)

Mikrobiota koze CC

Ishrana
* dojenje vs. formula

Kompletna kolonizacija

e 3 godina zivota

UniFrac distance between children and adults
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0.75+

0.704
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Jovanovic I. The gut microbiome in IBD: current concepts. ESGE/ESPEN Quality in endoscopy Symposium , IBD and
Nutrition, Dublin March 31/April 1 st, 2017



Raznolikost mikrobiote se menja tokom zivota po
uticajem ishrane, gena, lekova, prisustva infekcije

Microbiome
complexity

Factors affecting the microbiome
& stability
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- Protect against pathogens

- Train/stimulate immune function
\

* Supply nutrients, energy, vitamins, SCFA

Infectious diseases, metabolic diseases,

and inflammatory disorders
Disease

* Inflammation (local > systemic)

+ Oxidative stress
Increase in Gram negative bacteria
* Infection (opportunistic/pathogenic)
ADULT LATE + Altered metabolite production
ONSET ONSET
| | | |
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Kriterijumi zdravog digestivnog sistema Specificne karakteristike digestivnog zdravlja

Efektivno varenje i apsorpcija hrane Efektivna apsorpcija hrane, vode, minerala
Pravilni pokreti creva, normalna evakuacija neizmenjene stolice
Bez dijareje, zatvora, nadimanja
Normalan nutritivni status

Odsustvo Gl bolesti Nema bolesti povezanih sa kiselinom, GERD, ili drugih gastritisa
Nema deficijencije enzima, ni intolerancije ugljenih hidrata
Nema IBD, celijakije, niti drugih zapaljenja
Nema CRC ni drugih malignih bolesti

Normalna i stabilna crevna mikrobiota Nema bakterijskog prekomernog rasta u crevu
Normalan sastav i vitalnost GUT mikrobiote

Efektivni imuni status i GIT barijera Efektivna Gl barijerna funkcija
Normalan nivo imunoglobulina A
Normalan broj i aktivnost imunih celija

Kvalitet zivota Normalan kvalitet Zivota

World Digestive Health Day !
WGO Handbook on DIET AND THE GUT World Digestive Health Day WDHD May 29, 2016 . DD Mgt Ada pted from: Bischoff SC BMC Med 2011



DEFINICIUE

World Gastroenterology Organisation Global Guidelines
Probiotics and prebiotics
_ Februar 2017 |

Probiotici: zivi mikroorganizmi koji kada se unesu u adekvatnim koliCinama izazivaju
pozitivne efekte na zdravlje domacdina

Prebiotici: selektivno fermentisani sastojci koji svojim delovanjem dovode do specificnih
promena u sastavu i aktivnosti mikroflore doprinoseci zdravlju domacina. To su
nesvarljivi sastojci namirnica koji selektivno stimulisu rast i/ili aktivnost odredenog broja
korisnih bakterija u debelom crevu

Sinbiotici: proizvodi koji sadrze i probiotike i prebiotike




(EUBIOSIS => normalna“i \
,2uravnotezena“ crevna

mikrobiota, koja ispunjava uslove
koristi za zdravlje domacina
(metaboli€ki, imunski, troficki
\_efekti, barijerna uloga) Y,

DYSBIOSIS => Nepozeljni poremeca;j

ravnoteze intestinalne mikrobiote.(®

(1) Moré MI, Swidsinskii A. Clin Exp Gastroenterol 2015;8:237-55.

Eubiozai disbioza

Za razvoj mikrobiote najvaznije su
prve dve-tri godine zivota

Najve¢i deo crevne mikrobiote
Cine bakterije




PREPORUKE ZA UPOTREBU PROBIOTIKA

» Sigurni dokazi za povoljan uticaj upotrebe probiotika na zdravlje ljudi postoje za:

spre€avanje akutne dijareje, dijareje udruzene sa upotrebom antibiotika, leéenju pouchitis

» Revidirane su preporuke za upotrebu probiotika u nekrotizirajuéem enterokolitisu, dijareji kod
dece, IBS-u, inflamatornim bolestima creva i dijareji uzrokovane od C. difficile infekcije.

» Prvi put su u preporukama uklju€eni probiotici kod bolesti jetre, kao i indikacije kod hepati¢ne
encefalopatije, NAFLD, NASH i decje hiperholesterolemije.

successful probiotic trials. This 1s a new approach for rec-
ommendation by the Yale/Harvard workshop faculty,
which will be listed in Table 1. There is clearly an indication
for recommendations even though they are still grade C to
some but grade B to others.

Floch M. et al. Recommendations for Probiotic Use—2015 Update. Proceedings and Consensus Opinion. J
Clin Gastroenterol 2015;49:S69-S73.



Funkcije mikrobiota

e Odbrana od patogena kolonizacijom i kompeticijom za
nutritijentne , kao i produkcijom antimikrobijalnih
supstanci

sekrecije IgA koji limitiraju penetraciju bakterija u
tkivo

metabolisanjem nesvarljivih delova hrane

e Kontrola maturacije i funkcije imunog sistema
domacdina

3 e Ubrzavanje apsorpcije hranljivih materija

e Jacanje intestinalne epitelne barijere i indukcijom J

L vy

Caricilli AM, Castoldi A, Camara NOS. Intestinal barrier: A gentlemen’s agreement between microbiota and immunity.
World J Gastrointest Pathophysiol 2014, 5(1): 18-32



Faktori koji uticu na crevni mikro ekos

Antibiotici i drugi lekovi (CS, kontraceptivi)
Intestinalne infekcije
Lose dijetetske navike

— rafinisana hrana, siromasna u vlaknima, preterano unosenje UH i
zivotinjskih masti

Stres
Hlorisana voda
Radijacija i hemoterapija

Usporen motilitet (konstipacija) &
Priprema kolona i razliCiti postupci za tzv. “detoksikaciju”



e Vestacko djubrivo i pesticidi
— sterilizacije zemljista i vode (hlorisanje)




Bolesti udruzene sa izmenom
crevne mikrobiote

* Diabetes
* Tip 1 DM (MyD88-dependent in NOD Mice); Tip 2 DM (TLR & TLR5 Kos)

e Ateroskleroza
e Metabolizam holina u TMA

e Asthma
* Preterana higijena

* CRC

* Enterotoksi¢ne Bacteroides fragilis i Fusobacterium

* IBD
e Dysbiosis

Jovanovic . The gut microbiome in IBD: current concepts. ESGE/ESPEN Symposium, Dublin 2017



* Funkcionalne bolesti creva

* Gojaznost » Uticaj genetike i faktora sredine
* Celijakija e ,[Tinjajuce” zapaljensko stanje

* Alergije * Porast incidence

 NAFLD/NASH B Geografska povezanost sa

e Autizam industrijalizovanim zemljama

- Depresija * Nacin ishrane

* Metabolicki poremecaji

Jovanovicl. The gut microbiome in IBD: current concepts. ESGE/ESPEN Symposium, Dublin 2017



Poremecaj crevhog ekosistema-

| ~__ Simptomi
Bolovi u trbuhu ili grcevi
CRC
Konstipacija ili dijareja
Nadimanje
Zamaranje
Slabost nakon obroka
Gasovi
LosS zadah
Odor
Alergije na hranu
Hipoglikemije

Nemogucnost slabljenja
Poremecaj crevnog praznjenja
Svrab oko anusa

LoSe varenje
RA

Nervoza




Probiotici: definicija

" \WHO i FAO (2002):

= “Zivi mikroorganizmi koji kada se primene u adekvatnoj koncentraciji
povoljno uti¢u na zdravlje ljudi (domacina)”

e (2014) Kulture mikroba koje u kontrolisanim studijama
pokazuju dobrobit za ljudsko zdravlje:
— definisane vrste (soj, rod, proizvodac)
— Zivi broj mikroba (najmanje 1*10° CFU)

— dokazana bezbednost i efikasnost &
— zive kulture u fermentisanoj hrani nisu probiotici!

Hill, C. et al. (2014) The International Scientific Association for Probiotics and co s

and appropriate use of the term probiotic, Nat. Rev. Gastroenterol. Hepatol. do |0k B3/n £



Efekti probiotskih kultura

* Direktni
* Pomazu u varenju
* Antiinflamatorni efekat
* Troficki efekat

* Indirektni
* Uticaj na enzimsku aktivnost
* Promena pH
* Uticaj na imuni sistem




Mehanizam delovanja probiotika

1. Vezivanje toksina (iz hrane; bakterijskih)

2. SprecCavanje kolonizacije i adherecije na sluznicu kolona
* jacanje crevne mukozne barijere

3. Sekrecija antimikrobnih supstanci
 Bakteriocidi i bakteriostatici

4. Modulacija imunog odgovora
* Povecanje koncentracije cirkulisué¢ih imunoglobulina (IgA)
* Smanjenje sekrecije proinflamatornih citokina

* Mobilizacija granulocita (Poveéanje aktivnosti nespecificne
imunofagocitoze)

5. Enzimska aktivnhost



Terapijska upotreba probiotika

e Sigurni efekti
— Akutni virusni gastroenteritis
— Antibiotski proliv
— IBS
— Paucitis
— Putnicka dijareja

e Moguci efekti
— Hronicna opstipacija
— Cisticna fibroza
— Helicobacter pylori
— Ulcerozni kolitis

e Pojedinacni izvestaji

Akutni pankreatitis
Kolageni kolitis
Kolorektalni karcinom
Kronova bolest
IEIGCIE R
Intolerancija na laktozu
NESH
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Najcesce probiotske kulture u upotr
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Saccharomyces boulardii

CNCM 1-745

Henri Boulard
Saccharomyces Boulardii (kori tropskih vocki - mangostinu i liciju)




Mehanizam dejstva
e w o w L. McFarland, WIJG; 2010,16, 2202-22
....2. kljuénih tacaka
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Delovanje v lumenu creva

1. Antitoksi¢ni efekat protiv
a. C. difficile toksina Ai B
b. Cholera toksina

Toksini poveéavaiju
sekreciju vode

Bakterije uniStavaiju ¢vrste

| . c. E.coliLPS
spojeve i prolaze kroz 2. Antimikrobno delovanije
mukozu a. Zastita Evrstih spojeva

b. Prijanjanje bakterija na Sb CNCM 1-745
3. Modulacija crevne flore
4. Metaboli¢ka aktivnost
| a. povedanije nivoa SCFA

Troficko delovanije

5. Enzimska aktivnost

Izmenjena crevna
mikrobiota pod dejstvom
antibiotika

Virusne infekcije uniStavaju
zrele enterocite

a. Poveéanje nivoa poliamina/pospeduje sazrevanje
enterocita

Smanjenje aktivnosti
disaharidaze

b. Poveéanje nivoa disaharidaza i metaloproteinaza
uzrokuje osmotsku dijareju

6. Poveéanie sintezu IgA /jaanje odbrambenih sposobnosti
sluznice GIT-a

Smanjenje IgA

Delovanje na nivou mukoze — Antiinflamatorni efekat

7. Smanijuje sintezu pro-inflamatornih citokina (cell signaling)

Inflamacija

v . »
. Stomacni lumen :i_ Cvrst spoj c GIT mikrobiota ‘ Seceri ° Patogeni . Poliamini o Saccharomyces boulardii CNCM |-745
C. difficile toksin . . f
. , . Mediiatori Metaloproteinaza . .
i Vi IgA | . .
I!=!| Enterociti 0 .C?olelttc?-;cs)ksm e irus . slg . zapalienia e : kao aminopeptidaza Disaharidaze SCFA
i E coli

' g




Rezistentnost probiotika na razliCite antibiotike

Penicillng. Cephalosporing Macroliche: quinolones Oithesr
| 3 - s | E
ARG SUSCOpIAIy = = L E £ § E H % ; % % g é é E g
= S = >
2| 8| E(=5[3 |3 |3 |5 /3|5 |2[8[5[&[5]F§
Lactobacdus routorn
DSM17838

LactobaciNus neidophius
LA-5
fredpDactaram lacts
AR 205 15854

Bifidobactarium longm
LA 101

LActobacilus hetveticis
LA 102

Lactohacil:s lactis
LA 103

Streplococcus thermophius
LA 104

Lactotacilus rhamoosus

Bucilus clausy T
Unknown strain

Laciobacilus paracased
uUnknown strain
Lactobacilis Scicophiug

nknown strain

BMOCDBCTENLIT DIGUM
Unknown strain
L. casol var rhamnosus GG
ATCC 5] i 243
Saccharomyces boulardy
CNCM [-745

Sh. Boulardii pokazuje otpornost na sve antibiotike.
Nije potrebno praviti vremensku distancu od primene antibiotika i
Sh.boulardii

Neut C, Mahieux S, Dubreuil LJ. Antibiotic susceptibility of probiotic strains: Is it reasonable to combine probiotics
with antibiotics? Med Mal Infect. 2017 Nov;47(7):477-483.



Amoksicilin sa klavulanskom kiselinom najcesci
je uzrocnik dijareje povezane sa antibioticima

(AAD)

10 20 30
% % %

Penicilni Gi V 3%
penicilini ATV || | 11%
molgclnsles -
ulanska kis. 23%
Cefalosporini _ %

Makrolidi | 8%

Sulfametoksazol o
+trimetoprim 6%

erivomcic |
+ sulfamid 16%

Incidenca dijareje povezane sa antibioticima je 17.5% kod
adultnih hospitalizovanih pacijenata

Turck et al - Revue Internationale de Pédiatrie 2001; 309:23-29.
Beaugerie et al, Aliment Pharmacol Ther 2003; 17(7):905-912



e Antibiotici sa najvisim stepenom povezanosti sa
pojavom dijareje su:
e Ampicilin
e Cefalosporini
e Klindamicin




Dijareja udruzena sa upotrebom antibiotika-AAD

* Antibiotici — najcesce prepisivani (upotrebljivani ) lekovi

 AAD: 15-25% bolesnika
e C. difficile colitis: 15-25%

* Do 6 nedelja nakon AbTx

Annual Admissions for Clostridium Difficile Associated Colitis

120,000
113,956 1 10,553

100,000
80,000
60,000

46,722 4887

40,000

20,000

N C. Difficile incidence increase — 237%

1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009

Slimings C, Riley TV. Antibiotics and hospital-acquired C. difficile infection: update of systematic review and meta-analysis. J Antimicrob Chemother 2014;69:881-91



Dijareja udruzena sa upotrebom antibiotika-AAD
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Dijareja udruzena sa upotrebom antibiotika-AAD

No. (%)
I |
Nonhospitalized
Nonhospitalized Age- and Crude Adjusted
Incident Practice-Matched Rate Ratio Rate Ratio
Variable Cases Controls (95% CI)  (95% CI)*
Mo. of patients 1233 12330

1649 (1.3) 3.9 (3.4-4.4) 3.1{2.7-3.6)

Proton pump inhibtors 280 (23) 1038 (8) 33 (248-38) 29(2.4-3.4)

H,-receptor antagonists 83 (8) 367 (4) 2.4 (1991 20(1.8-2.7)

Monsteroidal 457 (38) 3043 (24) 1.9(1.8-84) 1.3(1.2-1.5)
anti-inflarmmatory drugs

Aspinin 245 (20) 2148 (17) 1.2(1.0-1.4) 1.0{0.9-1.2)

Abbreviation: Cl, confidence intereal,

*Acested lor all varables in Table 2 phs use of medications listed inthis tabla in the past 90 4,

Dial, S. et al. JAMA 2005;294:2989-2995. JAMA



Faktori

Antibiotici Domacin

Antibiotici Sirokog spektra Mladji od 6 i stariji od 65 godina
Dugotrajna upotreba Hronicne oboljenja Gl trakta

Ponavljana upotreba Imunokompromitovanost (hematologija)
Kombinacija antibiotika Dugotrajna hospitalizacija (IN)

Antibiotici koji se ekskretuju putem zuci Hirurski bolesnici (abdominalna patologija,
upotreba IPP?)




Faktori rizika C. Difficile infekcije i mere prevencije

Table 1. Antibiotic Classes and Their Association

with Clostridium difficile Infection.* The NEW ENGLAND JOURNAL of MEDICINE
Association with

Class C. difficile Infection REVIEW ARTICLE
Clindamycin Very common
Ampicillin Very common Den L_ Longo, M.0., Editor
Amoxicillin Very common
e S Clostridium difficile Infection
Fluoroquinolones Very common
Other pcnicillins Somewhat common Daniel A. Leffler, M.D., and J. Thormas Lamont, M.D.
Sulfonamides Somewhat common . s s s s IO

_ | probiotics. Minimizing antibiotic use has been
Trimethoprim Somewhat common
Trimethoprim— Somewhat common SUCCESS In decreasing C. difficile mfection In

sulfamethoxazole

ospitalized patients. e prohibiting of the

Macrolides Somewhat common
Aminoglycosides Uncommon The use of probiotics to prevent C. difficile
Bacitracin Uncommon

) Eﬂlﬂnlzﬂtlﬂﬂ cou 2 d 54l and cdasl : d 'DEtﬂ c
Metronidazole Uncommon
Teicoplanin UnComnon Eﬂﬂtrﬂl StrﬂtEEz. vﬂrlﬂﬂﬂ strains o prﬂ 10fICcs are



Luminalna aktivnost/ Modulacija crevne mikrobiote

Efekat Saccharomyces boulardii CNCM 1-745
na crevnu mikrobiotu tokom disbioze

Efekat na disbiozu uzrokovanu AbTx

Saccharomyces boulardii dat tokom i nakon Ab terapije
Saccharomyces boulardii dat nakon Ab terapije

Saccharomyces boulardii dat tokom Ab terapije

Bez Saccharomyces boulardii

Bacterial concentration

| -
2 weeks Time



The Use of Probiotics for the Prevention of
Clostridium difficile Infection (CDI) in Hospitalized
Adults Receiving Antibiotics: A Systematic Review
and Meta-Analysis

View sion Detail
Presentation Number: 661

Author Block: Nicole T. Shen’, Lyubov L. Tmanova®, Alejandro Pino’, Kayley M. Ancy’, Matthew S.
Simon'3, Carl V. Crawford*, Brian P. Bosworth*', Anna M. Maw>'

T Internal Medicine, New York Presbyterian - Weill Cornell, New York, New York, United States; ?
Samuel J Wood Library and C.V. Starr Biomedical Information Center, Weill Cornell Medical
College, New York, New York, United States; ? Department of Healthcare Policy & Research,
Division of Comparative Effectiveness and Outcomes Research, Weill Cornell Medicine, New York,
New York, United States; 4+ Gastroenterology and Hepatology, New York Presbhyterian Hospital /
Weill Cornell Medicine, New York, New York, United States; ° Internal Medicine, Weill Cornell
Medicine, New York, New York, United States

l? ohclusion: The available evidence strongly suggests the use of probiotics significantly reduces t =~
risk of CDI in hospitalized patients taking antibiotics and that further studies are not needed to




Mere prevencije C. Difficile infekcije

* AAD Prevencija

* Meta analiza
* 63 RCT
* 11 800 Bolesnika
* RR (smanjenje rizika)
* Upotreba probiotika 62%

0.19 0.06-0.54)
0.26 0.13-0.53)
0.57 0.34-0.04)
0.430.21-0.90)
0.490.21-1.17)
1.53 (0.54-4,35)
157 (0.85-2.90)
0.48 [0.20-1.18)
0.23 0.11-0.51)
0.45(0.25-0.83)
0.32 [0.16-0.65)
0.150.02-1.21)
0.47 0.23-0.96)
0.66 0.17-2.58)
0.550.27-1.13)
0.48 0.35-0.65)

0.58 [0.50-0.68)

[ T T TT1T
0.01

0.1 1.0 10

RR (95% Cl)

JAMA. 2012;307(18):1959-1969

100



Cost-Effectiveness of Probiotic Use to Prevent
Clostridium difficile Infection in Hospitalized Adults
Taking Antibiotics: Do Policy Conclusions Vary By
Age Cohort?

View Session Detail

Presentation Number: 662

Author Block: Nicole T. Shen’, Jared A. Leff, Anna M. Maw'3, Carl V. Crawford*>, Brian P.
Bosworth*?, Matthew S. Simon?-?

Conclusions: We found probiotic use to be a_cost-effective strategy to prevent CDI in hospitalized
adults aged 65-84 and > 85 when assuming high probiotic efficacy, but not in other age cohorts or

With lTow efficacy assumptions. Results were sensitive to probiotic cost and baseline risk of CDI.



Saccharomyces boulardii CNCM |-745 & Visoke
doze Vancomycina u terapiji C. difficile infekcije

% CDD recurrences

60 -

50 -

40 A

30 -

20 -

10 ~

50%

Placebo
(n=14)

*p=0.05

16.7%

*

I

S. boulardii
(n=18)

Surawicz CM. Clin Infect Dis 2000;31:1012-7.



* Saccharomyces boulardii CNCM |-745 ne menja zdravu mikrobiotu

* Saccharomyces boulardii CNCM 1-745 povecava koncentraciju , dobrih“
bakterija mikrobiote zdravih (Bacteroides).

e Saccharomyces boulardii CNCM 1-745 ima sposobnost zastite crevne
mikrobiote.

 Efekat primene Saccharomyces boulardii CNCM |-745 postaje vidljiv tokom
izlaganja patogenima.

Moré, Margret |., Alexander Swidsinski. "Saccharomyces boulardii CNCM |-745 supports regeneration of the intestinal microbiota after
diarrheic dysbiosis—a review - Clinical and Experimental Gastroenterology 11 (2015): 237



* “Saccharomyces boulardii CNCM 1-745 ima sposobnost stvaranja
,dobrog okruzenje” za rast drugih dobrih bakterija.”

* “Terapija sa Saccharomyces boulardii CNCM 1-745 u disbiozi dovodi do
brzeg oporavka zdrave mikrobiote.”

* “Preventivno delovanje Saccharomyces boulardii CNCM 1-745 na
putnicku dijareju i AAD moze se objasniti Cinjenicom da S. boulardii
stabilizuje mikorbiom i zastitni mukusni sloj”

Moré, Margret |., Alexander Swidsinski. "Saccharomyces boulardii CNCM |-745 supports regeneration of the intestinal microbiota after
diarrheic dysbiosis—a review - Clinical and Experimental Gastroenterology 11 (2015): 237



/nacaj primene Sh.boulardii

Dodatak Sacharomyces boulardi-a doprinosti
uspesnosti eradikacije H. pylori infekcije 10-12%

Rizik od nastanka C. difficile infekcije istovremenom upotrebom S.
boulardi i antibiotika smanjuje se za 62%




Probiotici i IBS

Probiotici kod bolesnika sa IBS-om imaju najbolji
efekat kod zatvora predominantnog tipa

Kljucni cilj terapije pacijenata sa hronicnim
inflamatornim bolestima creva jeste modulacija
mikrobioma




Preporuke za upotrebu probiotika-2017

Diarrhea
Treatment of acute Lactobacillus paracasei B 21060 or L. rhamnosus GG 10° CFU, twice daily 3 [8] -
diarrhea in adults .. . . .
Saccharomyces boulardii CNCM 1-745, strain of S. cerevisiae 5x10° CFU/capsuleor 2 [9,10] -
—— 250 mg twice daily
Antibiotic-associated Yogurt with Lactobacillus casei DN114, L. bulgaricus, and > 10" CFU daily 1 [11] Prevention of AAD in various
diarrhea Streptococcus thermophilus clinical settings (in-patients and
Lactobacillus acidophilus CL1285 and L. casei (Bio-K+ CL1285) 2 10 CFU daily 1 (11)  °utpatients)
Lactobacillus rhamnosus GG 10" CFU/capsule 1 [11]
twice daily
Saccharomyces boulardii CNCM 1-745 5x10° CFU/capsuleor 1 [11,12]
_— 250 mg twice daily
Lactobacillus reuteri DSM 17938 1 x 10® CFU twice daily 3 [13] Prevention of AAD in
hospitalized patients
Lactobacillus acidophilus NCFM, L. paracasei Lpc-37, 1.70 CFU 2 [14] P pa
Bifidobacterium lactis Bi-07, B. lactis BI-04
Bifidobacterium bifidum W23, B. lactis W18, B. longum W51, 10° CFU/g (5 g twice 2 [15] -
Enterococcus faecium W54, Lactobacillus acidophilus W37 and daily)
W55, L. paracasei W72, L. plantarum W62, L. rhamnosus W71,
and L. salivarius W24
Prevention of Clostridium Lactobacillus acidophilus CL1285 and L. casei LBC8OR 5x 10'°CFU dailyand 2 [16] -
difficile—associated diarrhea 4-10 x 10%° CFU daily
(or prevention of Yogurt with Lactobacillus casei DN114 and L. bulgaricus and 107-10° CFU twice 2 n7 -

recurrence) Streptococcus thermophilus

daily

World Gastroenterology Organisation Global Guidelines Probiotics and prebiotics

February 2017



Preporuke za upotrebu probiotika-2017

A Resource Sensitive Solution

Prevention of Clostridium Lactobacillus acidophilus CL1285 and L. casei LBC8OR 5x 10 CFU dailyand 2 [16] -
difficile—associated diarrhea 4-10 x 10%* CFU daily
tion of
(or prevention o Yogurt with Lactobacillus casei DN114 and L. bulgaricus and 107-10° CFU twice 2 [17] -
recurrence) . .
Streptococcus thermophilus daily
Saccharomyces boulardii CNCM 1-745 5x10° CFU/capsuleor 3 [17] -
250 mg twice daily
Lactobacillus rhamnosus HNOO1 + L. acidophilus NCFM 10° CFU once daily 3 [18] Reduced fecal counts of
Clostridium difficile in healthy
elderly patients without
diarrhea
Lactobacillus acidophilus + Bifidobacterium bifidum (Cultech 2 x 10*° CFU, once 3 [19] -
strains) daily
Oligofructose 4 g, three times daily 3 [20] -
Helicobacter pylori (HP)
Coadjuvant therapy for HP  Lactobacillus rhamnosus GG 6 x 10° twice daily 2 [7] Reduction in therapy-related
eradication side effects in first line therapy
Bifidobacterium animalis subsp. lactis (DSM15954), 10%-10" living 2 [21] Reduction in therapy-related
Lactobacillus rhamnosus GG bacteria twice daily side effects
Lactobacillus reuteri DSM 17938 1 x 10%, CFU three 2 [22] Reduction in therapy-related
times daily side effects in levofloxacin
second-line therapy
Mixture of Lactobacillus acidophilus and L. bulgaricus and 5x 10° + 1 x 107, live 2 [23] Improves treatment compliance
Bifidobacterium bifidum and Streptococcus thermophilus and cells twice daily in sequential therapy
galacto-oligosaccharides
Lactobacillus acidophilus, Streptococcus faecalis, Bacillus subtilis 5 x 10%, 2.5 x 105, 3 [24] Improves eradication rates in
5x10° first-line therapy
Saccharomyces boulardii CNCM |-745 5x10° CFU/capsuleor 1 [7] Reduction in therapy-related
250 mg twice daily side effects
Kefir 250 mL twice daily 3 [25]

World Gastroenterology Organisation Global Guidelines Probiotics and prebiotics

February 2017



Saccharomyces boulardii CNCM [-745 u
eradikaciji H. pylori

* Meta-analiza (2015): 11 klini¢kih studija/2.200 pacijenata
* S. boulardii + standard 3x Tx povecéava stopu eradikacije od H. Pylori (RR 1.12)
* Smanjuje nezeljene efekte trojne terapije

Saccharomyces boulardii + trojna terapija

60%
50% -
40% -
30% -
20% -
10% -
0% -

Smanjenije rizika od Smanjenje ucestalosti Smanjenje nauzeje
nezeljenih efekata terapije dijareje

Szajewska H. et al. Systematic review with meta-analysis: S. boulardii supplementation and eradication of H.pylori infection. APT 2015;41: 1237-45.



Preporuke za upotrebu probiotika-2017

A Resource Sensitive Solution

NASH Lactobacillus bulgaricus and Streptococcus thermophilus A tablet with [37] Improvement in
500 million, once daily aminotransferases
Bifidobacterium longum W11 + FOS 5,000 million live [38] Improvement in
bacteria once daily aminotransferases and NASH
histological activity score
IBS
Bifidobacterium bifidum MIMBb75 1 x 10° CFU once daily [39] Improvement in global IBS
symptoms and QOL
Lactobacillus plantarum 299v (DSM 9843) 5 x 107 billion CFU [40,41] Improvement in severity of
once daily abdominal pain
Escherichia coli DSM17252 107 CFU three times [41] -
daily
Lactobacillus rhamnosus NCIMB 30174, L. plantarum NCIMB 10 billion bacteria [42] Improvement in IBS score,
30173, L. acidophilus NCIMB 30175, and Enterococcus faecium mainly in pain and bowel habit
NCIMB 30176. score
Bacillus coagulans and fructo-oligosaccharides 15 x 107, three times [43] Decrease pain, improve
daily constipation
Lactobacillus animalis subsp. lactis BB-12®, L. acidophilus LA-5°, 4 billion CFU, twice [44] Improvement in abdominal pain
L. delbrueckii subsp. bulgaricus LBY-27, Streptococcus daily and bloating
thermophilus STY-31
Saccharomyces boulardii CNCM 1-745 5x10° CFU/capsule or [45] Improvement in IBS QOL score
o 250 mg twice daily
Bifidobacterium infantis 35624 10° CFU, once daily [46,47] Improvement in subjects global
assessment of IBS symptoms
Bifidobacterium animalis DN-173 010 in fermented milk (with 10" CFU, twice daily [48,49] Improvement in HRQOL in

Streptococcus thermophilus and Lactobacillus bulgaricus)

constipation-predominant IBS

World Gastroenterology Organisation Global Guidelines Probiotics and prebiotics

February 2017



Saccharomyces boulardii vs. bakterijski probiotici

Karakteristike probiotika S.boulardii Bakterijski probiotici

veli¢ina éelije 10 um =1 um

otpornost na nizak pH

da ograniceno prezivljavanje
(gastricni pH = 1,35 - 3,5) g P J J
otpornost na antibiotike da _nesvl

(zavisno od vrste)
transfer gena odgovornih za ne da
rezistenciju na AB (eukariotski mikrorganizam) (prokariotski mikroorganizmi)
——————————————————————————————————— — ——————————— — ———————————————————————————

dospeva u kolon da ne svi
u aktivnom obliku (zavisno od vrste)
produkcija masnih kiselina ne svi

da .
kratkog lanca (zavisno od vrste)
povecava koncentraciju enzima da ne svi
“Cetkastog pokrova” (zavisno od vrste)

ne svi
da

ovecava sekreciju IgA .
P julg (zavisno od vrste)

trajna intestinalna kolonizacija ne da

ne svi
da

pogodan za decu (od 2. meseca) (zavisno od vrste)




Zakljucak

* Nisu svi PROBIOTICI isti

e Efikasnost
* Bezbednost
* Mehanizam delovanja

* Specificnost proizvoda
* Kvalitet

-~

>> Guidelines for choosing
appropriate probiotics

-~
ol Quality
Degree .=+«  gontrol
of clinical :
evidence ° ~
. . -~
Criteria
of choosing Strain
appropriate /""" identity
probiotic
S >, e
Stability  ceeees : >
- Single
------ strain vs
Mixtures

L. McFarland World J Gastroenterol 2010 May 14; 16(18): 2202-2222



Registracija probiotika kao lek garantuje
njegov kvalitet, efikasnost i bezbednost

REGISTRACIJA DIUETETSKOG REGISTRACIJA LEKA

SUPLEMENTA

Obavezna ispitivanja: Obavezna ispitivanja:

Tehnicki dosije Opsti tehnicki dokument

dokument koji sadrzi procenu (Common Technical Document, CTD)
bezbednosti polaznih sirovina - dokumentacija na osnovu koje
koje se koriste u proizvodnji. Evropska agencija za lekove procen-

Juje naucne/klinicke dokaze.
CTD sadrzi:

- Podatke o farmakodinamici
- Podatke o farmakokinetici

- Toksikoloske analize

- Klinicke studije

- Kvalitativne hemijske analize

- Analize farmaceutskog sastava
- Analize bicloskog kvaliteta

oA




Nisu svi probiotici isti

|dentitet probiotika jednoznaéno je odreden nazivom
roda, vrste i jedinstvenom alfanumerickom oznakom

Vrsta:

Jedinstvena
oznaka soja:

~Efikasnost probiotika je specifiéna za odredjeni soj"

+Ekstrapolacija pozitivnih efekata jednog soja nije uvek mogucéa*



Farmakokinetika Saccharomyces boulardii CNCM 1-745

Per os Tranzit u zivom obliku

Distribucija Nema kolonizacije (nema rizika od transfera
rezistencije na antibiotike
Bolja tolerancija

Metabolizam Ostaju zivi u digestivnhom traktu
Eliminacija Kroz feces nakon 5 dana
Koncentracija zavisi od UneSene doze

DuZine primene
Mikroekoloskih uslova u GIT-u

https://www.federalregister.gov/documents/search?conditions%5Bterm%5D=Saccharomyces+boulardii#



LeCenje akutne infektivne dijareje

7 ESPGHAN

(hidracija | Probiotici

European Society for Paediatric Gastroenterology, Hepatology,
and Nutrition/European Society for Paediatric Infectious Diseases
Evidence-based Guidelines for the Management of Acute
Gastroenteritis in Children in Europe. Update 2014

Alfredo Guarino (Coordinator)?, Shai Ashkenazi2, Dominique Gendrel?, Andrea Lo Vecchio!, Raanan
Shamir4, and Hania Szajewska®




Preporuke za lecenje AGE

ol

# ESPGHAN

European Society for Paediatric Gastroenterology, Hepatology,
and Nutrition/European Society for Paediatric Infectious Diseases
Evidence-based Guidelines for the Management of Acute
Gastroenteritis in Children in Europe. Update 2014

Alfredo Guarino (Coordinator)?!, Shai Ashkenazi?, Dominique Gendrel?, Andrea Lo Vecchio?, Raanan

Shamir?, and Hania Szajewska’

Saccharomyces boulardii (1A) i
Lactobacillus rhamnosus LGG (lA)

Dodatak Zn: Koristan kod dece starije od 6 meseci u zemljama u razvoju



Sh.boulardii - efikasan i bezbedan kod akutne
infektivne dijareje bez obzira na uzrok

Expert Effectiveness and safety of
O "n iO n Saccharomyces boulardii for acute
p infectious diarrhea

1. Introduction Ener Cagri Din|c_\'ici+. Makbule Eren, Metehan Ozen, Zeynel Abidin Yargic &

2. Material & methods Yvan Vandenplas

Dinleyici i sar., 2012:
Meta analiza 13 klinickih studija kod odojcadi i dece

e Sh.boulardii je efikasan u lecenju akutne infektivne dijareje kod
odojcadi i dece bez obzira na uzrok (virusna, bakterijska ili
protozoalna)

e | trajanje dijareje za 24h, |, trajanje hospitalizacije za 20h
e | tezinu simptoma za 48% 3. dana bolesti
* | Incidenca dijareje kod dece mlade od 3. godine iznosi iznosi 0,5-2 epizode godisnje

Dinleyici, et al. Expert Opin Biol Ther. 2012



Sh.boulardii skracuje trajanje dijareje
za najmanje 1,1 dan

Szajewska et al, 2009. Meta analiza 9 klinickih studija na 1117 dece starosti
od 2 meseca do 12 godina

H. SZAJEWSKA & A. SKORKA
Department of Pacdiatrics, The Medi-
cal University of Warsaw, Warsaw,
Poland.

E-mail: hania@ipgate.pl

doiz10.1111/j.1365-2036.2009.04113.x

Saccharomyces boulardii for treating acute gastroenteritis in children:
updated meta-analysis of randomized controlled trials

Sirs, Previously, we have shown in a meta-analysis that Saccharomyces boular-
dii, a nonpathogenic probiotic yeast, is effective in treating acute gastroenteri-
tis (AGE) in children.'" A number of studies have been published since this
meta-analysis, some with negative results,” prompting interest in re-evaluating
the role of S. boulardii in the management of AGE. This letter summarizes the
updated results from trials of S. boulardii performed in children with AGE.

Szajewska, et al. Aliment Pharmacol Ther, 2007, 25 (3), 257-264




Preoprucene doze Sh.boulardii i duzZina primene

Preporucena dnevna doza za lecenje akutnih dijareja kod dece: 500mg (5 x 10°)
Preporucena duzina leCenja akutnih dijereja: 7-14 dana

Preporucena duzina primene kod Cl. difficile + dijareje: bar 4 nedelje



Preporuke za AAD - WGO 2017

PEDIATRIC Probiotic strain, prebiotic, Evidence
Disorder, action synhiotic Recommended dose level* Refs. Comments
1.1 x 10" CFU) & Clostridium
Bacillus mesentericus and butyricum (2.0 x 10" CFU) and
Clostridium butyricum and Enter: ococcus faecalis 3 [72,83]
Enterococcus faecalis (3.17 x 10" CFU)
Lactobacillus acidophilus,
L. paracasei, L. bulgaricus, ESPGHAN/ESPID: Insufficient evidence to
L. plantarum, Bifidobacterium make a recommendation (only one RCT
breve, B. infantis, B. longum, 3 [72,84] available and no strain identification) )
Streptococcus thermophilus
(VSL#3)
Lactobacillus acidophilus &
L. rhamnosus & Bifidobacterium ) 3 [72,85]
longum & Saccharomyces boulardii
CNCM I-745
Prevention of LGG 1-2x 10"° CFU 1 [86,87]
antibiotic-associated ESPGHAN Working Group on Probiotics
e Saccharomyces boulardii 250-500 mg 1 [12]
Prevention of LGG 10"°-10" CFU, twice daily 1 [12] Meta-analysis of RCT
ial diarrh
nosocomial ciarrhea Bifidobacterium bifidum and ) 88]
Streptococcus thermophilus
Infections in children LGG 1 [89-91]
attending day-care . Prevention of AAD in hospitalized patients
centers Lactobacillus reuteri DSM 17938 1x 10 CFU/day for 3 months 2 [92,93]
:actobticrgus -T:SE! DN-114 001 in 10% CFU, once daily 5 [94-96] _ ‘
ermented mi --6@“‘“’“0{00
. .y . &
Lactobacillus casei Shirota in 10™ CFU, once daily ) [97] A

fermented milk

s
®
o



Preporuke za prevenciju Cl. difficile
dijareje

Treatment Contraol Risk ratio Risk ratio
Eludx ar sulggmup Events Total Ewvents Total Waight M-H, Random, 95% Cl M-H, Random, 95% Cl
1.2.1 S boulardii
Kotowska 2005 3 119 10 127 40.1% 0.32 (0.09, 1.14) ——
Shan 2013 1 167 B 166 15.0% 0.12 (0.02, 0.98) ——w—
Subtotal (95% Cl) 286 283 551% 0.25(0.08, 0.73) -
Total events
Heterogeneity: Tau® = 0.00; cm = 0.60, df = 1 (P =0.44); * = 0%
Test for overall effect: £ = 2.54 (P=0.01)
1.2.2 Lactobacillus GG
Arvola 1999 1 61 1 58 B.5% 0.95 (0.06, 14.85)
Subtotal (95% CI) 61 58  B.5% 0.95 (0.06, 14.85) e ——
Total events 1 1
Heterogeneity: Mot applicable
Test for overall effect: 2 = 0.04 (P =097
1.2.3 L rhamnosus E/M, Oxy, Pan
Ruszczynski 2008 3 120 7 120 36.4% 0.43 (0.11, 1.62) ——
Subtotal (95% Cl) 120 120 36.4% 0.43 (0.11, 1.62) B i
Total events 3 7
Heteragenaity: Mot applicable
Test for overall effect: 2 = 1.25 (P=021)
Total (35 % CI) 467 471 100.0% 0.34 (0.15, 0.76) L
Total events 8 26
Heterogeneity: Tau® = 0.00; Chi‘ = 1.61, df = 3 (P = 0.66); I = 0% k + + i
Test for overall effect: Z = 2.65 (P = 0.008) 001 01 1 10 10
Test for subgroup differences: Chi¥ = 0.99, df = 2 (P = 0.61), I? = 0% Favours treatment  Favours control

Szajewska et al. Probiotics for the Prevention of Antibiotic-Associated Diarrhea in Children. JPGN. 2016



Rizik od razvoja fungemije

Imunokompromitovana deca
Prevremeno rodene bebe
Kriticno bolesna deca
Deca sa urodenim sr¢anim manama

Deca sa plasiranim centralnim venskim kateterom
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