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A bél microbiom kialakulasa 2 éves korig
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A bélmicrobiom felnéttkorban
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A bél microbiom és az immunrendszer kapcsolata
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(b) Dysbiosis & inflammation
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A vékonybél dysbiosis hatasa a
cognitiv functiora, a szorongasra és a depressiora

Regulate digestive pH Neuroinflammation

Avoid inflammation Reduced BDNF
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Angelucci et al. Journal of Neuroinflammation (2019) 16:108



Antibacterialis kezelés hatasa a microbiomra

Study details Sample details’ Methods Qutcome Reference
Comparative study of n=94 165 rRNA gene profound changes in fecal microbiota were Bartosch et
faecal microbiota — healthy = 35; sequencing, RT- PCR observed during antibiotic tfreatment in al_, 2004
— hospitalised = 38; hospitalised and the opportunistic species
— hospitalised + antibiotics = 21 Enterococcus faecalis proliferated
Molecular-phylogentic n=180 165 rRNA analysis the findings indicate significant abnormalities Frank ef al,
charactensation of —CD =68; & clone-based in the microbiota of a subset of CD and UC 2007
microbiota —UC =861, sequencing individuals
—non-IBD controls = 61
Comparative study on n=3 adults 165 rRNA gene & 454 Ciprofloxacin reduced the diversity of the Dethlefsen et
healthy adults with pyrosequencing intesfinal microbiota, with significant effects  al , 2008
Ciprofloaxin treatment on about one-third of the bacterial taxa
Observational study on n=292 165 rENA gene a marked reduction in microbial diversity at Rea et al,
hospitalised elderly with — CDAD positive = 22; sequencing genus level was observed in patients who 2012
CDAD — controls =252; had been diagnosed with CDAD
— asymptomatic CDAD = 18
ELDERMET study (post- n=184 165 rRNA gene the impact of antibiotic therapy on the O"Sullivan ef
antibiotic therapy) sequencing intestinal microbiota in the elderly should al, 213
be considered for long-term health effects
Elderly on antfibiotics =1 165 rRNA gene the results demonstrated that antibiotics Pérez-Cobas
(multi-omics study) sequencing targeting specific pathogenic infections and et al, 2013
diseases may alter gut microbial ecology
Prospective cohort study n=32 165 rRNA gene this study supported the use of Nitrofurantoin Stewardson
— Ciprofloxacin = 10; sequencing over Fluoroquinolones for treatment et al , 2015
— NMitrofurantoin = 10; of uncomplicated UTls to minimise
— Fosfomycin = 2; perturbation of intestinal microbiota
—control = 10
Comparative study n=43 165 rENA gene & 454 PPls appeared to attenuate the negative O’'Donoghue
— PPl = 26; pyrosequencing effects of anfibiotics on the gut microbiome et al, 2016
— antibiotics = 17

Vemuri RC, Gundamaraju R, Shinde T, Eri R. Therapeutic interventions for gut dysbiosis and related disorders in the elderly: antibiotics,
probiotics or faecal microbiota transplantation? Benef Microbes. 2017,26;8(2):179-192. doi: 10.3920/BM2016.0115.
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Saffouri GB, Shields-Cutler RR, Chen J, Yang Y, Lekatz HR, Hale VL, Cho JM, Battaglioli EJ, Bhattarai Y, Thompson KJ, Kalari KK, Behera G, Berry JC, Peters

SA, Patel R, Schuetz AN, Faith JJ, Camilleri M, Sonnenburg JL, Farrugia G, Swann JR, Grover M, Knights D, Kashyap PC. Small intestinal microbial

dysbiosis underlies symptoms associated with functional gastrointestinal disorders. Nat Commun. 2019 May 1;10(1):2012.



A microbiom diversitasanak csokkenése tunetképzé
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A functionalis bélbetegségek tiineti scorejat befolyasol6é hatasok
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A dysbiosis CLOUD score
a vékonybél microbiom diversitasanak novekedésével csokken
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Antibiosis mérlegelése
Diéta
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Butler MI, Bastiaanssen TFS, Long-Smith C, Berding K, Morkl S, Cusack AM, Strain C, Busca K,

Porteous-Allen P, Claesson MJ, Stanton C, Cryan JF, Allen D, Dinan TG. Re C I p e
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Increased Lactobacillus Abundance in the Human Gut Microbiome. Nutrients. 2020 May
19;12(5):1468. doi: 10.3390/nu12051468. PMID: 32438623; PMCID: PMC7285075.
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Antibiosis mérlegelése
Diéta
Bacteriotherapia



Bacteriotherapia / 1. Prebioticum

Prebiotics Inulin Lipid control, cardiovascular effects, cancer prevention
Aylooligosaccharnde Lipid control, cancer prevention
Oligofructose Cancer prevention, treatment of recurrent CDI
Fructooligosaccharide Lipid control, cardiovascular effects, prevention

of atopic dermatitis

Patel R, DuPont HL. New approaches for bacteriotherapy: prebiotics, new-generation probiotics, and synbiotics. Clin Infect Dis. 2015 May
15;60 Suppl 2(Suppl 2):5108-21. doi: 10.1093/cid/civi77. PMID: 25922396; PMCID: PMC4490231.



Probiotics

Bacteriotherapia / 2. Probioticum

Saccharomyces boulardi

Lactobacillus rhamnosus GG

Lactobacilius reuten (strains SD2112
and RC14)

Lactobacilius plantarum 299V DSM 9843

Lactobaciilus acidophius (strain
MCDO1748 and other strains)

Lactobacillus cases DN-114001
Lactobacillus rhamnosus GR-1
Lactobacilius gassen SBT2055
Eschenichia coll DSM 17252
Streptococcus faecalls
Bifidobactenum infantis B5624

Bifidobactenum bifidum strain
NCDO1463

Bifidobactenum lactis
Lactobacillus brewis CD2

Lactobacilius casel, Lactobacilius
acidophilus (Bio¥+ CL1285)

Eight probiotic strains (VSL#3F

Prevention of AAD, prevention and treatment of
infectious diarrhea, prevention of CDI, improvement
in symptoms of IBS

Prevention of AAD, CDI, and infectious diarrhea;
treatment of IBS and prevention of atopic dermatitis

Treatment of functional bowel disease leg, IBS) and
treatment of vaginosis/vaginitis

Treatment of IBS

Prevention of necrotizing enterocolitis, radiation
ententis, and vaginitis

Prevention of AAD, infectious diarrhea, and CDI
Treatment of vaginosis/vaginitis

Associated with weight loss

Treatment of IBS

Treatment of IBS

Treatment of IBS

Treatment of necrotizing enterocolitis

Prevention of atopic dermatitis

Reduce incidence of radiation- and chemothe mpy-
induced mMucositis

Prevention of AAD and CDI

Management of IBS, IBD, and pouchitis; prevention
of radiation-nduced diarrhea

Patel R, DuPont HL. New approaches for bacteriotherapy: prebiotics, new-generation probiotics, and synbiotics. Clin Infect Dis. 2015 May
15;60 Suppl 2(Suppl 2):5108-21. doi: 10.1093/cid/civi77. PMID: 25922396; PMCID: PMC4490231.



Probiotics
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Vemuri R, Gundamaraju R, Shastri MD, Shukla SD, Kalpurath K, Ball M, Tristram S, Shankar EM, Ahuja K, Eri R. Gut Microbial Changes, Interactions, and Their Implications
on Human Lifecycle: An Ageing Perspective. Biomed Res Int. 2018 Feb 26;2018:4178607. doi: 10.1155/2018/4178607. PMID: 29682542; PMCID: PMC5846367.



Probioticum hatasa az antibiosist kovetd hasmenésre gyermekkorban

1.1.2 Incidence of Diarrhea: Placebo controlled trials

Arvola 1999 3 59 9 60 2.2% 0.341[010,1.19) T
Esposito 2017 3 30 12 30 2.4% 0.25[0.08, 0.80] —
Fox 2015 0 34 B 36 0E6% 0.08 [0.00,1.39]

Georgieva 2015 1 49 1 48  06% 0.96 [0.06,15.22]

Jirapinyo 2002 3 8 8 10 3.0% 0.471[0.18,1.21] /T
King 2010 3 g 4 T 26% 0.66[0.22,1.97] R
Kodadad 2013 2 33 g 33 1.7% 0.25[0.06, 1.09]

Kolodziej 2018 14 123 8 124 35% 1.76[0.77, 4.05] T
Kotowska 2005 4 119 22 127 2.8% 0.19[0.07, 0.59]

LaRosa 2003 14 48 31 50 5.0% 0.47[0.29,0.77] —
Merenstein 2009 11 a7 14 (1] 4.0% 0.83[0.41,1.67]

Olek 2017 6 218 9 220 28% 0.67 [0.24,1.86] — T
Ruszczynski 2008 9 120 20 120  3.8% 0.45[0.21, 0.95] —
Saneeyan 2011 3 25 13 25 2.5% 0.23[0.07,0.71]

Sykora 2005 3 39 5 47 1.8% 0.721[018, 2.84] - 1
Szajewska 2009 2 34 B 0 1.7% 0.29 [0.06,1.35] — 1
Szymanski 2008 1 40 2 38 08% 0.47[0.04,5.03]

Tankanow 1990 10 15 16 23 52% 0.96 [0.61, 1.50] .
Yanderhoof 1999 7 93 29 95  3E6% 0.291[0.13, 0.63] —_—
Subtotal (95% CI) 1152 1183 50.6% 0.50 [0.37, 0.67] ’
Total evenis 99 219

Heterogeneity: Tau®=0.18; Chi*= 3250, df=18{(P=002); F=45%

Test for overall effect: 2= 4.48 (P = 0.00001)

Guo Q, Goldenberg JZ, Humphrey C, El Dib R, Johnston BC. Probiotics for the prevention
of pediatric antibiotic-associated diarrhea. Cochrane Database Syst Rev. 2019 Apr
30;4(4):CD004827. doi: 10.1002/14651858.CD004827.pub5. PMID: 31039287; PMCID:
PMC6490796.



Guo Q, Goldenberg JZ, Humphrey C, El Dib R, Johnston BC.
Probiotics for the prevention of pediatric antibiotic-associated
diarrhea. Cochrane Database Syst Rev. 2019 Apr 30;4(4):CD004827.
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Probioticum hatasa az antibiosist kovetd hasmenésre gyermekkorban

Intervention: Probiotics treatment with either Bacillus spp., Bifidobacterium spp., Clostridium butyricum spp., Lactobacilli spp., Lactococcus spp., Leuconastoc cremoris spp.,
Saccharomyces spp., or Streptococcus spp., alone or in combination

Outcomes Anticipated absolute effects * (95% Cl) Relative ef-  No of Par- Quality of
fect ticipants the evi-
Baseline Corresponding (95% CI) (studies) dence
risk risk (GRADE)

Risk in Con- Risk with Probi-  Risk Difference

trol otics
Incidence of AAD 190 per 86 per 1000 104 fewer AAD cases RR0.45 6352 BEDO
Follow-up: 5 days to 12 10001 (68 to 106) per 1000 (0.36t0 (33 studies)]  Moder-
weeks (84 fewer to 122 few-  0.56) atel34

er)

Guo Q, Goldenberg JZ, Humphrey C, El Dib R, Johnston BC. Probiotics for the prevention
of pediatric antibiotic-associated diarrhea. Cochrane Database Syst Rev. 2019 Apr
30;4(4):CD004827. doi: 10.1002/14651858.CD004827.pub5. PMID: 31039287; PMCID:
PMC6490796.
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Probioticum hatasa a C. difficile asszocialt hasmenésre

Figure 3. Forest plot of comparison: | C. difficile associated diarrhea, outcome: 1.1 Incidence CDAL
complete case.
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Fozzoni 2012 3 106 2 =] 25% 1.9 024 813
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Rafig 2007 5 45 22 54 9.8% 028011, 067 e
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Goldenberg JZ, Yap C, Lytvyn L, Lo CK, Beardsley J, Mertz D, Johnston BC. Probiotics for the prevention of Clostridium difficile-associated diarrhea in
adults and children. Cochrane Database Syst Rev. 2017 Dec 19;12(12):CD006095. doi: 10.1002/14651858.CD006095.pub4. PMID: 29257353; PMCID:
PMC6



Probioticum hatasa a C. difficile asszocialt hasmenésre

There was a statistically significant test for subgroup difference
when comparing the adult 5uhgmup (RR 0.62, 95% CI 0.51 to
0.76, I* = 59%, n = 7036) to the child subgroup (RR 0.38, 95%
CI 0.29 to 0.49, ¢ = 0%, n = 1141) for the AAD outcome (P
< 0.01) but not for other outcomes.

Goldenberg JZ, Yap C, Lytvyn L, Lo CK, Beardsley J, Mertz D, Johnston BC. Probiotics for the prevention of Clostridium difficile-associated diarrhea in
adults and children. Cochrane Database Syst Rev. 2017 Dec 19;12(12):CD006095. doi: 10.1002/14651858.CD006095.pub4. PMID: 29257353; PMCID:
PMC6
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< 0.01) but not for other outcomes.

Cdifficile in the stool. C difficile detection was 15.5% (98/633) in
the probiotics group compared to 17.0% (99/581) in the placebo

or no treatment control group (RR 0.86, 95% CI 0.67 to 1.10;
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There was a statistically significant test for subgroup difference
when comparing the adult 5uhgmup (RR 0.62, 95% CI 0.51 to
0.76, I* = 59%, n = 7036) to the child subgroup (RR 0.38, 95%
CI 0.29 to 0.49, ¢ = 0%, n = 1141) for the AAD outcome (P
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A mellékhatasokban nem volt kulonbség a probioticummal kezelt
és control csoport kozott

Goldenberg JZ, Yap C, Lytvyn L, Lo CK, Beardsley J, Mertz D, Johnston BC. Probiotics for the prevention of Clostridium difficile-associated diarrhea in
adults and children. Cochrane Database Syst Rev. 2017 Dec 19;12(12):CD006095. doi: 10.1002/14651858.CD006095.pub4. PMID: 29257353; PMCID:
PMC6



Bacteriotherapia / 3. Synbioticum

Synbiotics Lactobacilius acidophius, Bifidobacterium Increase HOL cholesterol and reduce fasting ghycemia
bifidum, and fructooligosaccharides

Bifidobactenum and fructooligosaccharides Treatment of hepatic encephalopathy

Patel R, DuPont HL. New approaches for bacteriotherapy: prebiotics, new-generation probiotics, and synbiotics. Clin Infect Dis. 2015 May
15;60 Suppl 2(Suppl 2):5108-21. doi: 10.1093/cid/civi77. PMID: 25922396; PMCID: PMC4490231.



Target Condition

Treatment of
infectious
diarrhea in
children

Constipation in
adult women

Treatment of
irritable bowel
syndrome

Crohn disease

Treatment of
ulcerative
colitis

Treatment of
ulcerative
colitis

Mecrotizing
emeracolitis in
very low birth
weight infants

Weight gain in
children with
failure to thrive

Diabetes

Manalcohaolic
fatty liver
disease

Synbiotic Agent

Bifdobacterium lactis B4
plus inulin

Lactobaciius and
Bifidobactenum strains
plus FOS

Bacillus coagulans and FOS

Bifidobacterium longum
and inulinfoligofructose
(Synergy 1)

Bifidobacteriurn longum
plus psyllium

Bifidobacterium breve
strain Yakult and GOS

Bifidobacterium lactis plus
inulin

Bacillus coaguians plus
FOS

Lactobacilus sporogenas
plus inulin

Lactobacilus casel,
Lactobacilius rhamnosus,
Streptococcus
thermophilus,
Bifidobacterium brewe,
Lactobacilius acidophilus,
Bifidobacterium longurn,
and Lactobacilus
bulgaricus and FOS
{Protexin)

Study Outcome

Randomized, double-blind, placebo-controlled trial. N = 156. B. lactis B34 dose of 5x 10" CFU plus 900 mg inulin (Maflor
sachet) was given once a day for 5 days. The duration of diarrhea was significantly reduced in the synbiotic group vs the
placebo group 3.9+ 1.2d vs 5.2 +1.3 d, respectively; P< .001). The decrease was most pronounced in synbiotic-group
cases of rotavirus diarrhea, (32+ 13 dvs 52+ 1.3 d respectively; P= 001).

Randomized, double-blind, placebo-controlled trial. N = 100. Each LACTOFOS sachet contained 6 g of FOS and 10°-10° bacteria
of Lactobacilius paracasel (Lpe-37), Lactobacillus rharmnosus (HNOO1), Lactobacilus acidaphilus INCFM), and
Bifidobacterium lactis (HNO19). Patients were given 2 daily doses of each for 30 days. Synbiotic group had increased
frequency of evacuation, aswell as stool consistency and shape nearer normal parameters than the placebo group, with
significant benefits starting during the second and third weeks, respectively (interaction group/time, P< 0001).

Randomized, double-blind, placebo-controlled trial. N =85. B. coagulans (15 107 CFU) and 100 g FOS (Lactol). Patierts
received synbiotic 3 = /d for 12 weeks. After treatment, more reduction in abdominal pain frequency was observed with
synbictic vs placebo (score reduction 4.2+ 1.8vs 1.9+ 1.5; P« .001). Diarrhea frequency was decreased in the synbiotic
group, but notin the placebo group (score reduction 1.9+1.2 vs 0.0 £0.5; P<.001).

Randomized, double-blind, placebo-controlled trial. N = 35. B. jongum, 2 = 10" CFU plus 6 g of Synergy 1 were taken 2x daily
far & months. Significant improvements in clinical outcomes occurred with synbiotic consumption, with reductions in both
Crohn disease activity indices (P= 020) and histological scores (P=_018). Significart reductions occurred in THF-x
expression in synbiotic patients at 3 months (P= 041). Mucosal bifidobacteria proliferated in synbiotic patients.

Randomized controlled trial. N =120. B. longum 2 x 10° CFU and 8 g doses of psyllium. The primary endpaint was scores on
the IBD Questionnaire, which assesses health-related guality of life in IBD at 4 weeks. Results showed a statistically
significant improvement in scores (168 to 176; P=_03) for the synbiotic group at the end of the study. Individual scores for
synbictics group—systernic and social functions (P=.008 and P=.02).

Randomized controlled study. B. breve strain Yakult (10° CFU/fg) 3= a day, and 5.5 g of GOS per day for 1 year. There was
significantly improverment of endoscopic grading (Matts classification) in the synbiotic group vs the standard therapy group
(P < 0B).

Randomized, double-blind, placebe-controlled trial. N = 400. 30 mg of B_ lactis (5 > 10° CFU) plus 900 mg of inulin. One sachet
per day with breast milk or formula for 8 weeks before discharge or death. The rate of NEC was lower in probiotic (2.0% ) and
synbiatic (4.0%) groups vs prebiotic (12.0%) and placebo (18.0%) goups (P< 001).

Randomized, triple-blinded, placebo-controlled. N = 84. B. coaguwlans (1.5 = 10° CFU) and 100 mg FOS. Synbiotic mixture were
administered for 6 months. The increase in weight was significantly higher in synbiotics group than incontrols (P < 08). Atthe
beginning, the mean weights were 10.25 £ 0.20 kg and 10.750 £ 0.160 kg in intervention and contol groups, respectively.
After 6 months, the mean weights became 12.280 + 0,190 and 11.760 £ 0.17 kg in intervention and control groups,
respectively.

Randomized double-blind, crossover controlled trial. N =82. L. sporagenes (1= 107 CFU) plus 0.04 g inulin, packed in 9-g
packages taken 3= a day for 6 weeks. There was a significant decrease in serum insulin levels (changes from baseline:
-1.75 £ 0.60 vs 0.95 + 1.09 miU /mL; P=.03), a significant decrease in hs-CRP levels (-1057.86 + 283.74 vs 95.40 + 385.38
ng/mL; P=0.01), a significant increase in plasma total GSH (319.98 vs 19.73 mmaol/L; P<0.001) and serum uric acid levels
(0.7 vs 0.1 mgfdL; P=.04.

Randomized, double-blind, placebo-controlled trial. N =52, Each Protexin capsule cortained 2 = 10° CFU of probiotic mixture
and FOS. The synbiotic mixture was supplemented 2x daily for 28 wk. There was a significant reduction of ALT in the
synbictic group. ALT, =25.1 (=262, =24) vs =7.29 (=956, =5.1) IU/L, P< 001; AST, =31.33 (=321, =30.5) vs =7.94 [-11.1,
=4.8) IUL, P< 001; gamma-glutamy transferase, =15.08 (=155, 2147} vs =521 (-6.6, =3.9) IU/L, P<.001; hs-CRP,
=2.3(=3, =158)vs =1.04 (1.5, =0.6) mmolL, P<.05 TNFa =1.4 (=1.7, =1.1) vs =0.59 (=08, =0.3) mmol/L, F< .001: total
nuclear factor kB p65, =0.016(=0.022, =0.011) vs 0.001 (=0.004, =0.007) mrmol/L, P< .001; and fibrosis score as determined
by transient elastography, =298 (=3.6, =2.37)vs =0.77 (=1.32, =0.22) kPa, P< .001.
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Patel R, DuPont HL. New approaches for bacteriotherapy: prebiotics, new-generation probiotics, and synbiotics. Clin Infect Dis. 2015 May 15;60 Suppl 2(Suppl 2):5108-21.
doi: 10.1093/cid/civ177. PMID: 25922396; PMCID: PMC4490231.



Bacteriotherapia / 4. Postbioticum

Country/ Participants (n)

e iomn

Inactivated bacteria

Italw

France

Cermany

China

LIk

Japan

Japan

Israecl

Spain

China

SAustralia

Helico boacter pylori-positive
individuals (nm=120)

Patients with IBS with
diarrhoea(n =297)

Patients with IBS (mn=443)

Patients with chronic
diarrhoecain =137}

Patients with obstruct ive
jaundice (n =25)

Stress responses in
undergraduate medical
students taking a cadawer
course(m=32)

Chronic stress responses in
medical students (n=6G0)

Responses to se lf-defence
training in soldiers (n =16G)

Adu s with and withouwt
late e tuberculosis (=5%1)

Patients with moderate,
persistent asthma

Patients with sewverse COPD
(n=3&8)

Interven tion and control grow p

Triple the rapy based on rabeprazole,
clarithromycin and amoxicillin vs the
same regimen supplemented with a
Iyophilized and inactivated culture of
L acidophilus

Lacteol (inactivated L. acido philus LB
plus fermented culture meedium), Do
capsules daily (no control)

Mon-viable, heat-inactivated
Bifidobacterium bifidurm MIMBRLTS
(ST M-HI-001) 1 = 107 daily wvs place bo

He at-killed L. acidophilus LB
(Lacteol Fort), two capsules
BID v= lacidophilin, five chewable
tablets TICY

Oatmeal drink containing
Lactiplantibacillus plantarum
(Formerly known as Lactobacillus
plantarum) 299w (LP2 99w vs oatmeal
drink containing inactivated LPZ2 99w
WS WWater

Heat-inactivated . gasseri strain
CP230% in an acid beverage vs
beverage alone

He at-inactivared, washed and dried
L gasseristraimnCP230% (1 =102
bacterial cells per twotablets) vs
placebo tablets once daily

Inactivarted Bacillus coagulans 1 = 10#
once daily vs placebo

Pre parati on of heat-killed
My cobacterium manresensis in low
(10*) or high (10% doss vs placebo

Inhaled inactivated Mycobacterium
ph ki vs salmeterol xinafoate and
fluticasone propiconate poweder

Inactivated, non-typable
H. influenzae vs placebo

Duration of the
intervention

T days

1 month

B8 weecks

4 weeks

4 days

Sweeks

24 weaks

2wecks

2 weeks

S days

hree courses, each

lasting 3 daws on daws 0,

28 and 56 and followed
for up o 20 wee ks

Main conclusion Ref.

7l
4

Eradication rates: triple
therapyalone, 72%; triple
therapy plus inactivated L.
acidophilus, 87 % (P =0.02)

Improwved scores for pain, =
bloating, frequency of
diarrhoea and quality of life

Composite primany end point *
of =30% improvement in pain

and adequate relief of owverall

I1BS symptoms in at least 4 of &

wee ks of treatme nt; primmary

end point achieved in 34%

in active group ws 19% in the
placebo group

Reduced stool frequency .
at weeks 2 and 4; overall

Sy Mt onns improwved at

4 weeks in Lacteol group

=}
®

Measured intest inal
permeability increased in
waterand inactivated groups;
trend towards normalizaticon
iM active gQroa

In male students, sleep quality
was improved and diarrhosa
prevented, but not in fema le
students

Significant reduction =
(F=0.05) in arxiety and

slee p disturbance in CP230%

group accompanied by
electroencephalogram

changes, reductionin salivany
chromogranin and rescolution

of st ress-related microbiota
changes

Mo statistically significant -
effect on any inflammatony,
endocrine or performance
responses

Increased regulatory T cell =
response with both doses; well
tolerated

Symptom scores and =
spirometry improved to the
same extent in both groups

Reduced severe exacerbations
by 63 % and exacerbations
requiring corticoste roid
therapy by 56% and
hospitalization by 90%

Salminen S, Collado MC, Endo A, Hill C, Lebeer S, Quigley EMM, Sanders ME, Shamir R, Swann JR, Szajewska H, Vinderola G. The
International Scientific Association of Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of postbiotics. Nat
Rev Gastroenterol Hepatol. 2021 Sep;18(9):649-667. doi: 10.1038/s41575-021-00440-6.
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International Scientific Association of Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of postbiotics. Nat
Rev Gastroenterol Hepatol. 2021 Sep;18(9):649-667. doi: 10.1038/s41575-021-00440-6.



A ,postbioticum’ hatasai

Systemic affacts Gut
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Fig. 4 | Postulated mechanisms of postbiotics and example effector molecules utilized by them. Five mechanisms
Salminen S, Collado MC, Endo A, Hill C, Lebeer S, Quigley EMM, Sanders ME, Shamir R, Swann JR, Szajewska H, Vinderola G. The

International Scientific Association of Probiotics and Prebiotics (ISAPP) consensus statement on the definition and scope of postbiotics. Nat
Rev Gastroenterol Hepatol. 2021 Sep;18(9):649-667. doi: 10.1038/s41575-021-00440-6.



Széklettel
torténo
kezelés
torténete

1928

Sir Alexander
Fleming discovers
penicillin

WWII

German soldiers eat

dysentery in North
Africa *

1917
Isolation of £. colf
Nissle (EcN) by
Nissle (1874-1965)*

1910

Book on influencing
human health with gut
microbe suppletion by
Metchnikoff
(1845-1916) 7

1697

Book on curative
power of stool by
Paullini (1643-1712)

~
s

1681

Van Leeuwenhoek
describes presence of
microbes in steol *

17the,

First fecal transplantation
in animals by Acquapendente
(1533-1619) ¢

16thc.

Applications of fecal preducts
for systemic complaints by Li
Shizehn (1518-1593)!

athc
1st records of FMT use in
Traditional Chinese Medicine

camels stools against

1958

Eiseman cures four
pseudomembrancus
colitis patients with
1957 fecal enemas **
Falkow treats
surgery patients
with ‘fecal pills’ *

1990s

1989 : Gordon uses GF mice studies to
1983 Borody publishes evaluate effects of microbiota on
case-series suggesting 2
First report of  FMT cy in non- bodyweight and metabolism
sudden weight  Infectious disease '*
gain after FMT
for CDI * 2005

Ley associates differences in
gut microbial composition
with weight status in mice

2006

Turnbaugh proves obesity
to be 2 'transmissible trait’
through FMT in mice *

2011

Arumugam describes the
enterotypes of the human
gut microbiome ¥/

2012

Karlsson shows estimate of
glucose control can be
predicted by microbiota
analysis *

2012

Vrieze shows FMT efficacy in
improving insulin sensitivity
in male metabolic syndrome
patients *¢

2013

Ridaura shows FMT can
transfer human obesity
phenotype to mice ™

2015

Zeavi integrates microbiota
composition in computer model
for personalized nutrition ***

2016

Li shows differential microbiota
engraftment to be dependent on donor

GUT MICROBES
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Future Prospects
Elucidate mechanism of action
Advances in culturing possibilities
Effectuate durable engraftment

by Ge Ho! 283 - 343)"
¥ na ( ) and recipient microbiota characteristics'™
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Personalized
medicine




Széklettransplantatio C. difficile infectiéban

A B
Patient Patient Fecal Microbiota P-0.20
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Full response after additional treatment Transplantation
- Full response with assigned treatment alone

Figure 1. Results of Fecal Microbiota Transplantation versus Antibiotic Therapy with Metronidazole for Primary
Clostridium difficile Infection.

Panel A shows the results at the evaluation of patients at 4, 35, and 70 days after the start of treatment. Panel B
shows the overall response to treatment (full primary or secondary response after 70 days).

Juul FE, Garborg K, Bretthauer M, Skudal H, @ines MN, Wiig H, Rose @, Seip B, Lamont JT, Midtvedt T, Valeur J, Kalager M, Holme @, Helsingen L,
Lgberg M, Adami HO. Fecal Microbiota Transplantation for Primary Clostridium difficile Infection. N Engl J Med. 2018 Jun 28;378(26):2535-2536.
doi: 10.1056/NEJMc1803103. Epub 2018 Jun 2. PMID: 29860912.



Clostridioides difficile infectio / recurrentia megel6zése
beta-lactam antiobioticumok alkalmazasa esetén

Company Product Phase | Phase ll Phase lll
o i DAV132 (ABX Quencher
Davoiterrs | V1= D
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o® RBX2660 (FMT)
Rebiotix
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NUBIY@TA MET-2 (FMT)

¥/ VEDANTA | VE303 (LBP)

Drug Discovery Today

FIGURE 1

Main microbiome-based approaches in clinical development for the prevention of recurrent Clostridioides difficile infections (in green) and for the primary
prevention of C. difficile infections (in blue). Abbreviations: ABX, antibiotic; FMT, fecal microbiota transplant [59]; LBP, live biotherapeutic product.

Andremont A, Cervesi J, Bandinelli PA, Vitry F, de Gunzburg J. Spare and repair the gut microbiota from antibiotic-induced dysbiosis:
state-of-the-art. Drug Discov Today. 2021 Sep;26(9):2159-2163. doi: 10.1016



Személyre szabott antibiosis

Associations
or biomarkers

Therapeutic Existing
stratification of microbiome
adverse events therapeutics

100 .

' O Infectious disease

B Allergic and atopic disease
O Metabolic disease

: E Autoimmune and
_________________________ inflammatory disease

-
Therapeutic ‘::\ _____________________________ B .-~ Mechanisms of O cvb
stratification Tee e novel Bl Cancer

predicting response TN a- - therapeutics

Schupack DA, Mars RAT, Voelker DH, Abeykoon JP, Kashyap PC. The promise of the gut microbiome as part of individualized treatment strategies. Nat Rev
Gastroenterol Hepatol. 2022 Jan;19(1):7-25. doi: 10.1038/s41575-021-00499-1. Epub 2021 Aug 27. PMID: 34453142; PMCID: PMC8712374.



Személyre szabott antibiosis
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Személyre szabott antibiosis

Input variables
* Laboratory test
* Inflammation

Model * Microbiome Predictive microbiome

development ‘ l.’_]eneFics variables?
* Exercise
* Age
* Sex Clinical
* Diet Prediction implementation
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X X —
e

Diagnosis, prognosis or stratification

Schupack DA, Mars RAT, Voelker DH, Abeykoon JP, Kashyap PC. The promise of the gut
microbiome as part of individualized treatment strategies. Nat Rev Gastroenterol Hepatol.

2022 Jan;19(1):7-25. doi: 10.1038/s41575-021-00499-1. Epub 2021 Aug 27. PMID: 34453142,
PMCID: PMC8712374.
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