A UNIVERSITATS
=# KLINIK KLINIKUM FRANKFURT

GOETHE-UNIVERSITAT

Mikrobiom und CED

, .r..,,.u:..// ||j]|||!||”||||||||

Y

| II[§*

Chronisch informativ/02.05.2024/ PD Dr. Irina Blumenstein



UNIVERSITATS
KLINIKUM FRANKFORT

Welche ernahrungstherapeutischen
Ansatze gibt es bei CED?

Welchen Einflissen unterliegt die
Mikrobiomzusammensetzung?

Welche Rolle spielt das Mikrobiom Welche Mikrobiommodulation ist
in der Pathogenese der CED? erfolgsversprechend?



o —y

Was ist das?

L B -t Wit
Vi=h - e
& i =R

l

UNIVERSITAT

s
xunmu&fmu&

INIVERSITAT



UNIVERSITATS
KLINIKUM FRANREURT

Mikrobiom-wichtige Begriffe

Mikrobiom

* Gesamtheit aller Gene (und Funktionen) von
Mikroorganismen, die ein Lebewesen besiedeln
« z.B. Darmmikrobiom, Hautmikrobiom

Mikrobiota , wird oft synonym mit Mikrobiom gebraucht

« Gesamtheit der Mikroorganismen (Bakterien, Viren,
Phagen, Pilze, Archaeen), die einen Lebensraum besiedeln

Metabolom

 Profil aller kleinen Molekule einer Korperflissigkeiten oder
eines Gewebes, das die Stoffwechseleigenschaften
charakterisiert.

 Metagenom
+ Gesamtheit der genetischen Information eines Mikrobioms
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Das Mikrobiom- mehr als nur Bakterien...

Bakterien

> 100-fach
mehr
genetische
Information
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Entstehungsmechanismen CED

Stage of life —

IBD risk factors

Pathways

Cumulative —
IBD risk

Preventive
intervention

o

Pregnancy Early childhood

Genetic risk

Environmental risk factors: drugs, microbiome, pets, smoking, pollution

>< Loss of barrier function .—\ |

Microbiome perturbations

k~ Immune dysf

Diet, lifestyle modification

Adolescence Adulthood

:

e .
:
:

-
e

unction

\ Glycosylation changes :
Metabolic changes -¥/ :

- . 4
Medical intervention ‘

Rudbaek, J, Nature Reviews in Gastroenterology and Hepatology 2024
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Welche ernahrungstherapeutischen
Ansatze gibt es bei CED?

Folie 36

Welchen Einflissen unterliegt die
Mikrobiomzusammensetzung?
Folie 12

Welche Rolle spielt das Mikrobiom Welche Mikrobiommodulation ist
in der Pathogenese der CED? erfolgsversprechend?

Folie 18 Folie 24
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Ernahrung

Welchen Einflissen unterliegt die
Mikrobiomzusammensetzung?
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Elderly individuals

Adulthood

Infancy

Reduced
food diversity

Healthy diet

High-protein
diet

Healthy diet

foods

Anderungen Mikrobiom im Lauf des Lebens

BOURPUNGE AIIE|TY

Breast Weaning Solid

feeding

= a-diversity = B-diversity O] Bacteroidetes [ Firmicutes O Protecbacteria [ Actinobacteria == Major shiftsin microbiota

Zmora et al, You are what you eat, Nature Reviews Gastroenterology and Hepatology 2019
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Mikrobiom-Einflussfaktoren

a

Seasonal cycling 'Dryseason —> Wet season —> Dryseason —> Wet season
Circadian

rhythmicity

Intermittent 1 = B o o s L = -,
fasting " Eating = Fasting Eating Fasting

D ED

Kolodziejczy A.A. et al. Nat Rev Microbiol. 2019 Sep 20.
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Mikrobiom-Einflussfaktoren

b

Saturated fat T o Saturated fat |
Animal protein T Westernization Animal protein |
Fibre 1 Fibre T

Dietary additives T

Rural

Kolodziejczy A.A. et al. Nat Rev Microbiol. 2019 Sep 20.
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Einflussfaktor Ernahrung

: I3 ,.’l._m u..l‘.-. ....- N

Alistipes | Bacteroidetes
E U ® Bacteroides

® Acetitomaculum
® Faecalibacterium “oY
Firmicutes

» Roseburia
Subdoligranulum
Others
BF m Prevotella ] idetes
» Xylanibacter
® Acetitomaculum
 Faecalibacterium | Firmicutes
Subdoligranulum

De Filippo C et al. Proc Natl Acad Sci 2010
Others
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Einflussfaktoren Zusammenfassung

P

. VN

Vitamin D Diet — )
UV exposure

- Intake of fiber “/;%
- Obesity ;“ Sleep

- Host genetics
- Maternal transfer and

>

4

Stress

early colonization _— Medications
- Antibiotics and medications
- Infection
- Inflammation
Smoking - Stress
- Hygiene
% - Age
Microbiome
Symbiosis Dysbiosis ) o
SCFA o
PSA :
i rendecton? PTGN Virulence factors (@))
-, (and so on) Genetic
susceptibility
Immune regulation Immune dysregulation
Physical Homeostasis
activity

Johnson & Versalovic .Pediatrics. 2012

l Hygiene

Inflammation “dl ~

/59N
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Ernahrung

Welche Rolle spielt das Mikrobiom
in der Pathogenese der CED?
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Was spricht fur eine Rolle des Mikrobioms in der KLINIKUM FRANKFURT
Pathogenese der CED?

CED treten dort gehauft auf, wo die héchste luminale Bakteriendichte zu finden ist
Antibiotikatherapie in jedem Alter erhoht das Risiko, an einer CED zu erkranken
Antibiotika und FMT werden therapeutisch eingesetzt bzw. als Therapie erprobt

Luminale und mukosale Bakterienzusammesetzung unterscheidet sich zwischen
CED und gesundem Darm

Antimikrobielle Peptide (AMPs) und antibakterielle Abwehrmechanismen sind bei CED verandert

Bei Mausen, die in keimfreier Umgebung aufgezogen werden, kann im experimentellen Setting keine Colitis
ausgelost werden

Nach: E.F. Stange und B. Schroeder, Microbiota and mucosal defense in IBD, Exp Rev Gastroenterol Hepatol 2019
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Mikrobiomveranderungen bei CED

fhil + Diversitét |
or «  Stabilitat |
1 «  30% auRergewdhnliche
1 Bakterienstamme
3 13 * Mukosale Bakteriendichte 1
S 1 =
3 1°® Dz « E.coli reguliert vermehrt pro-
1% inflammatorische Zytokine
104 (TNF-a, IFN-y, II-6, 1I-8, 1I-17, II-
0.2 23,
e T CXCL1+2) hoch

[(n=15) (n=26) (n=31)

F. prausnitzii |
« ist ein Hauptproduzent von

1S et al. Gut 2004 anti-inflammatorischen
etal, Gu

Sokol H et al, Curr Opin Gastroenterol 2010 SCFA

Manichanh C et al, Gut 2006
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Dynamische
Mikrobiomveranderungen
bei CED

- . e ————— e
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0.0 0.2 0.4
Distance to the Healthy Plane

IBD Subtype

E3 1co.s
B co_n

Patients (sorted by mean distance to the healthy plane)

0.4

0.0 0.2 !
J Halvarson, Nat Microbiol, 2017 Distance to the Healthy Plane
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Intra- und interindividuelle Diversitat des u%
Mikrobioms: Analyse von Schleimhautbiopsien

0 B Upper GI Lower GI
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Coordinate 1 (24%)

Erste high-Resolution Sequenzierung von aktiven Mikrobiota aus
Schleimhautproben im gesamten GIT bei Gesunden (n=21):

e Hohe interindividuelle Variabilitat

e Hohe intraindividuelle Variabilitat in Abhangigkeit von der Lokalisation im
GIT

Vasapolli R et al. Gastroenterology 2018; 154(6) Suppl1: Su1950
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Dysbiose und Barrierestorung bei CED

Homeostasis Dysbiosis

intestinal lumen

Intestinal lumen

J":‘;"& is ,’ ‘__ % g | |Protwobacteria lscu. 2+ |Bacteroidetes | Firmicutes
mucus layer ' Protecbactera _ _ Dacteroidet "“2'\ |1gA - e ’ - % (==Y ’ﬂ
‘l' \ W Y e - : ° -

Intestinal cpithelium with tight

® v v v v w|w) w]

iy Anti-inflammatory
¢ . / immune response

- Q Proinflammatory
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f
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“—oe
SV R—

e ) Effoct
; . Macrophage *_Dendritic cell © Naive T cell i :?:r;gw)’omoduaqucells Q

Elzayat et al, Nutrients 2023
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Ernahrung

Welche Mikrobiommodulation ist
erfolgsversprechend?
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Gezielte Mikrobiombeeinflussung- warum?

3500 - - entz. Darmerkrankungen
c % @ Darmkrebs
2 2000 O Typ 1Diabetes
-.9_. 2500 - ® Typ 2 Diabetes
g 2000 - 4 Ubergewicht
3 {)> Asthma
a. 1500 + - Irritables Darmsyndrom
5 1000 - -k Mulitple Sklerose
T <F Autismus
% 500 - 9 Kardiovaskulare Erkrankungen
N 0 - © Rheumatoide Arthritis

Das Darmmikrobiom hat bei vielen Erkrankungen
grofReren Einfluss als das Patientengenom

Adaptiert nach: Butté LF, Haller D. J Allergy Clin Immunol. 2017;139:1092-1098
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Bakterielle Metabolite

CAZymes L-carnitine Tryptophan Phenylalanine rosine
- [ ][] [5
Phosphatidylcholine

Alcohol
Y
Indole [Phenylacetate | 4EPS
TMAO derivatives
Adipocyte e
O Epithelial
HDAC cell
inhibition

g 4—GPR41/43
HDAC / ol )
inhibition mnune
¥/ cell

’ Liver

Artery °
o - ,: NASH and fibrosis
GLP1

Immune cell

Regulation of food intake
and energy expenditure Immune response

Kolodziejczy A.A. et al. Nat Rev Microbiol. 2019 Sep 20.



FMT

cell population

Altered interaction
with mucosal immune

¢ Disrupted colonization resistance

* Low species richness or dysbiotic community

e Altered metabolite profile (low levels of SCFAs),
altered bile acid profiles

Sorbara and Pamer (2022) Nat Rev Microbiol
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Monosaccharides 6

Immune cell
populations (for
example,T_ cell
differentiation)

Fibre __@ %Oy
Conjugated Qyo =
bile acid § = &

Deconjugated “ secondary bile acids -
primary bile acids XYY YT

* Healthy metabolite production, bile acid pools
e Restored interactions with mucosal immune system
* Increased species richness




FMT- rek. C. difficile Infektion

Overall Lower GI endoscopy

11 studies, 620 patients

23 studies, 1357 patients

P <0-001
100 -
P <0.001
100 - ¥ y 75
50 -
25
75+
0-
1 1
Single Repeat
Capsule
50 “ 4 studies, 276 patients
Topi] P <0.001
13 =
254
0] 92:0
25 5
0-
1 1 0 i i
Slngle Repeat Single Repeat

Fig. 2. The cumulative effect of faecal microbiota transplantation (FMT) week 8 on recurrent Clostridioides difficile infection (CDI) following single and repeated administrations grouped by delivery

method. The vertical bars indicate the 95% confidence limits. Abbreviations: Gl: Gastrointestinal.
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Upper administration

5 studies, 114 patients

P=0-015
100 —
75
50 -
25
0 -
I |
Single Repeat
Enema
3 studies, 347 patients
P <0.001
100 = — P<0001

! 1
Single Repeat

Baunwall et al. EClinicalMedicine. 2020 DOI: 10.1016/j.eclinm.2020.100642



Zusammenfassung Mikrobiommodulation CED
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Table 3. Summary of the microbiome and clinical effects of the different microbiome modulation strategies discussed in

this review.
Crohn’s Disease Ulcerative Colitis
Intervention Children Adults Children Adults
| Bacteroides
Microbiome 1 Clostridium Coccoides L Enterobacteriaceae N\D N\D
effect 4 Diversity | Diversity
EEN Butyrate |
Clinical v x X X
- * Bifidobacterium N\D t Bifidobacterium et |
Prebiotics inical
WC""“ v/ Protecting factor v/ Protecting factor N\D v
Micmme N\D N\D N\D N\D
Probiotics Clinical 5 % y y
response
Microbiome Bi erium (?) t Escherichia
effect e Gt | Diversity Nodwnge
Antibiotics Clinical = % ) =
response (v'v/ VEOIBD)
Micerobiome N\D Variable study results N\D Variable study results
FMT
Clinical
X
response N\D N\D X
Gl Clinical
P ?
ostbiotics il N\D VAt N\D Vv ()

EEN—Exclusive enteral nutrition, N\ D—No data, VEOIBD—Very early onset IBD, FMT—Fecal microbial transplantation. X—data suggests
no response, \/—data suggests response, /,/—limited data supports possible increased response in the VEOIBD patient population,
J—Decreased abundance, t—Increased abundance, ?—Questionable effect.

Eindor-Abarbanel, Int J Mol Sciences 2021
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Probiotikatherapie bei CED

TABLE 3 | Effective clinical trials using probiotics for treating inflammatory bowel disease.

Authors Diagnosis Number of patients Probiotic Therapeutic regimen Outcome
(P) or studies (S)"*
Mardini and uc n=5(S)n =441 () VSL#3% Oral; 3.6 x 10'2 CFU/day® 53.4% of clinical responsiveness
Grigorian, 2014 and 43.8% of clinical remission
Tursi et al., uc n=144 (P VSL#3: Oral; 3.6 x 10'2 CFU/day; 53.4% of clinical improvement and
2010 once a day for 8 weeks 47.3% of clinical remission
Sood et al., uc n=147 (P) VSL#3% Oral; 3.6 x 10'? CFU/dose;  51.9% of clinical improvement and
2009 twice a day for 12 weeks 42.9% of clinical remission at
12 weeks

Kruis et al., uc n=2327 (P Eschenia coll Nissle 1917 Oral; 5-50 x 107 viables No differences between probiotic-
2004 bacteria; once a day for and mesalazine-treated groups

12 months
Kato et al., uc n=20(P) Fermented milk (B. breve, Oral; 10” bacteria/day; 70% of clinical responsiveness and
2004 B. bifidum and once a day for 12 weeks 40% of clinical remission

L. acidophilus)

Zocco et al., uc n=187F) Lactobacillus GG Oral; 9 x 10? viable No differences between probiotic-
2006 bacteria/dose; twice a day and mesalazine-treated groups

for 12 months
Fujimori et al., CD n=10(P) B. breve, L. asei and Oral; 75 x 10° 70% of clinical responsiveness and
2007 8. longum bacteria/day; once a day 60% of clinical remission

for 13 (£4.5) months
Gupta et al., CcD n=4(P) Lactobacilus GG Oral; 10" CFU/dose; twice 75% of clinical improvement at
2000 a day for 6 months weeks 4 and 12

CD, Crohn's disease; UC: Ulcerative colitis. "Both total number of patients for clinical trials and number of studies for systematic analysis or meta-analysis were included.
*Includes the number of control patients. #VSL#3 is composed by L. casei, L. plantarum, L. acidophilus, L. delbrueckii subsp. bulgaricus, B. longum, B. breve, B. infantis
and Streptococcus sulivanius subsp. thermophiles. sLemgth of treatments not avaflable.

Basso et al, Frontiers 2019
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Phase 1b- CU

SER-287 Phase 1b trial: Daily dosing had greatest engraftment and
Orally-formulated clinical remission (40% SER-287 vs 0% placebo)
Firmicute spores

Engraftment of Change in microbiome  Change in microbiome
SER-287 species composition function
Taurine,
@ @ Arachidonate,
other
Magnitude differed Bile Indole
by treatment arm: 1‘ SER-287 species acids Short-chain
- Daily dose > weekly fatty acids
- Vancomycin \L Non-dose specles
pre-conditioning > none
Gastroenterology

Henn MR, Gastroenterology 2021
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Phase 1b- CU- nach 12 Wochen (4+8)

A Clinical Remission B Endoscopic Improvement
Total Modified Mayo Score <2 & Endoscopic Subscore decrease = 1 point from baseline
Endoscopic Subscore =0 or 1
100
(7]
=
s S
3 80 3 ®0
2 =
B P=.024 E
o L
60 e
3)
£ 40.0% e 40.0%
£ v 4 4
Q B
s
8 2
S 17.6% S
? 20 13.3% %
¥ @
0.0% P-3
0
PBO/PBO PBO/SER-287  Vanco/SER-287  Vanco/SER-287 o . 287 Vanco/SER.287
(N=11) Wily (N = 15) Wkly (N=17) Daily (N = 15) (N=11) P“%?lys(s‘: fg; ng&&flzg VDaily (NE: 158)

Henn MR, Gastroenterology 2021



Lieber nicht...
What can go wrong?

An FMT

At Home N

Quelle: Youtube



Lieber nicht...
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Kommerzielle Mikrobiomanalysen

N
Laborédrxtiicher Befundbericht  nvetund, oo 1 von 4 "DAK : ;
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Brown et al. 2011).

So0MAPame Entivng soe b Tp 2 e
o oy oy bl i mgesecn | | Die angegebenen Risiken stellen keine Diagnose dar,

vielmehr werden hier die in aktuellen wissenschaftichen
Studien ermittelten statistischen Beziehungen zwischen
Keimen und spezifischen Krankheitsbildern in Bezug auf
das ermittelte Mikrobiom dargestellt.

R
FODMAP
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Welche ernahrungstherapeutischen

Ernéh ru ng Ansatze gibt es bei CED?
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Was spricht fur eine Rolle der Ernahrung in der
Pathogenese der CED?

Zunahme der Neuerkrankungen in der westlichen Welt und das erstmalige
Auftreten von CED in Entwicklungslandern in zeitlichem Zusammenhang mit

der Einfuhrung einer westlichen Diat (hoher Anteil Fett und Protein, geringer
Anteil Friichte und Gemdiise)

Molodecky NA et al., Gastroenterology 2012
Kaplamn GG et al., Gastroenterology 2017
Amre DK et al., Am J Gastroenterol 2007
Ananthakrishnan AN et al., Gut 2010

Hou JK et al., Am J Gastroenterol 2011

Eine ausschlieBliche enterale Ernahrung wird in der Padiatrie zur
Remissionsinduktion eingesetzt und hat dort Effekte, die mit einer
systemischen Steroidtherapie vergleichbar sind und daher praferiert wird

Heuschkel RB et al, J Pediatr Gastroenterol Nutr 2000
Rachos M et al, Cochrane Database Syst Rev, 2007
Dziechciarz et al, APT, 2007

Swaminath A, APT ,2017



Wie beeinflusst die Ernahrung das Mikrobiom?

Bifidobacterium
Faecalibacterium k—s Inulin,
prausnitzii

Dietary fibre

Alkaloids Essential oils
| |

* Caffeine * Oregano

* Beans e Thyme

¢ Theanine * Lavender

* Codeine * Citrus peel
* Echinacea
* Ginseng

Figure 1. Categories of bioactive compounds for gut microbiota with potential sources. Polyphenols,
carotenoids, anthocyanins, flavonoids, essential oils, alkaloids, sulfur-containing compounds, dietary
fibres and their effects on Bifidobacterium and Faecalibacterium species. Created with BioRender.com,

* Oligosaccharides,
* Resistant starch

Flavonoids
|

* Citrus fruits
* Soybeans

* Pars

* Ginkgo biloba

accessed on 8 August 2023.

Benameur T, Brain sciences 2023

C

n

Anthocyanins
[

* Cranberries
* Raspberries
* Strawberry
* Red grapes

Carotenoids
|

* Fruits

* Vegetables:

tomatoes,
carrots &
spinach

Sulfur-containing
compounds
|
* Garlic
* Onions
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Einfluss ,,ultra-prozessierte Nahrungsmittel*

Exposure

Outcome

Ultra-processed Foods Ulcerative
NOVA Classification 4 Colitis (UC)

Study Population
@

Crohn's
Disease (CD)

N=1934 N =916

1,068,425 participants

o
—_—

13,594 422 person-
years of follow-up

Pooled HR: 1.71

T Increased risk of developing CD
95%Cl: 1.37-2.14, 12=0%, 2 p=0.74

High Consumption vs.

Narula et al (2021)

5 cohort Meyer et al (2022) Lower Consumption No increased risk of developing UC
studies || Vasseur etal (2021) Foold HRE1.17
Lo et al (2022) 95%Cl: 0.86-1.61, F=73%, ¥? p=0.01
[ Chen et al (2022) Clinical Gastroenterology
: : and Hepatology

Narula N, AGA-CGH Jan 2023
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Ballaststofffreie Ernahrung

Mucus mmmmmm Bacterial dietary-  Bacterial host-secreted
layer  microbiota pathogen  fber degradation  mucus degradasion

Desai MS et al., Cell 2016



EEN vs. Steroide bei CED- Padiatrie...

Hohere Rate mukosaler Heilung 89 vs.

17%

Ruminococcus gnavus

Ruminococcus torques Clostridium hathewayi

Relatee abundance (%)

e

1
]
1
H

.

= o =
; .

=

(&3

PRE FEN (&3
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Pigneur B et al, JCC, 2019

....Allergenarmut als wesentlicher Faktor?
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EN- mogliche Wirkmechanismen
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Mitrev N, BMJ Open Gastro 2021;8:¢000745



CDED (CD Exclusion Diet)

-, | COED+PEN
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Crohn's Disease Exclusion Diet+ PEN stEN

P=01

Week 12
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Acrmal CRP Rermason MDALO

Levine A et al, Gastroenterology, 2019
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Table 1.Baseline Participant Demographics
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CDED EEN
Variable n =40 n=34 P
Mean age, yr + SO 13828 145226 247
Gender (males %) 26 (65) 20 (59) 58
Disease duration, mo £+ SD 241+ 6 2448 88
Median PCOAI 25(20-35) 27.5(18.75-325) .89
(imerquartie range)
Median CRP (g) 236 P-55) 24 9.7-53) 85
Range 1.1-146 gL
Immunomodulators, n (%) 3(7.5) 4(115) 69
Disease location Paris 5
Classification, n (%)
L1 18 (45) 14 (41) 84
L2 219 129
L3 19 (47.5) 15 (34)
Léa 14 (35) 13 382)
Léb 219 3Ips

CDED+PEN

EEN
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CD-Treat
Crohn‘s disease treatment with eating

CD-TREAT: Crohn's Disease Treatment-with-EATing

flPr, mEtce S Alters p-diversity @ jiSCFA
t BCFA

SCFA ®

1R (v
i Alt — 1
13 T~ B
Ay - = f—
= =2 leitis
Eglstaglty §Alters B-diversity Q

CD-TREAT® A @ 60% remission o
s o, @ 80% response
: EEN-alike d\aﬂ” calprotectin | raised systemic Q 1
inflammatory markers Gastroenterology

CD TREAT Ernéhrung:.

* imitiert die Zusammensetzung einer EEN

« ohne Gluten, Laktose und Alkohol

« Makronahrstoffe, Vitamine, Mineralien und Ballaststoffe wie EEN

(angelehnt an Zusammensetzung Modulen IBD)

Svolos V et al, Gastroenterology, 2019



CD-Treat: Erste Ergebnisse in Woche 6

Analyse von 39/41 Patienten mit 6
Wochen Follow-up
(mittleres Alter 32,5 + 11 Jahre,

56% weiblich)

bezlglich Remission in Woche 6:
Gruppe 1 (CDED + PEN): n=15
Gruppe 2 (nur CDED): n=24

Gruppe 1 73,3% (11/15)
Gruppe 2 62,5% (15/24)

Gruppe 1 60% (9/15)

p=0,91
Gruppe 2 58,3% (14/24)

Gesamtkollektiv 73+1,9 3727
Gruppe 1 82+22 34+19
Gruppe 2 6,7+ 1,6

UNIVERSITATS
KLINIKUM FRANKFURT

Mittiorer CRP mm

S 20,1 mgl/l 11,8 mgl/l
PP [IQR 8,6-38]  [IQR 5,5-23]
Gruppe 2 14,7 mgl/l 9 mgl/l

[IQR 8,7-52] [IQR 5,3-33,9]

Yanai H,

UEGW 2020
ECCO 2022
Lancet 2022
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Erndhrungsintervention bei MC im Uberblick

Low
FODMAP

TREAT

J. de Laffolie, ZFG, Oktober 2020



Erndhrungsintervention bei CED im Uberblick
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Table 1. Summary of evidence on commonly used diets in IBD and key take away points.

Diet Components Proposed Mechanisms Key Inferences from Studies to Date
Exclusion of potentially Possible role in pediatric CD [31].
. r ... “damaging foods". No difference between elemental and
Exclusive enteral Efcduswe Forma-based Nod Modulation of host immune  non-elemental formulations in
sid diet for 4-12 weeks (per oral or
nutrition (EEN) via NGT) response. efficacy [32].
" . Microbial changes. EEN is inferior to steroids in inducing
Gut barrier protection. remission in CD in adults [32].
Pilot studies with some indication of
Monosaccharides (glucose, benefit in pediatric IBD (reduced
galactose, fructose), fresh fruits, b . disease activity scores) [33,34].
Specific carbohydrate  vegetables, unprocessed meats, = nﬂ;"s 8! :o' ; mb:f:teri al Limited data in adults.
diet (SCD) yogurts, nuts, hard cheeses. PR em——Y. SCD is not different from the
Avoidance of dairy products, L 5 Mediterranean diet in inducing
complex carbohydrates, grains. remission in adults with CD based on
one clinical trial [35].
Decreasing flatulence S S
Restriction of fermentable caused by high FODMAPs, ~ eduction in Gl symp l""';'lf“’"’"‘“&
Low FODMAP diet oligosaccharides, disaccharides, Reducing gut inflammation. ? “F‘h“"l jerate IBD
monosaccharides and polyols. Pmtacdng gut mucosal lq“ui '3' ’71: "' '

Plant-based diets

Rich in fruits, vegetables, nuts,
legumes, grains, soy.

-In semi-vegetarian diet, milk,
dairy, eggs and fish allowed
weekly, meat once every

two weeks

Eliminating the
pro-inflammatory state
induced by high meat and
low fiber consumption

SVD may be of benefit in maintaining
remission in CD, but data is not
adequate to provide specific
recommendations [38].

Shristi S et al, Nutrients Zuzo



Ernahrungsintervention bei CED im

Uberblick
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Table 1. Cont.
Diet Components Proposed Mechanisms Kay Inferencel;af::m Studies to
Includes plant-based proteins,
::?Sm:atzgf:e' Z.ﬁgemﬂ:;ﬁcs Elimination of Small case series showed
nd ’m:‘? i 'P pro-inflammatory food improvement in disease activity
o ter e of i el components. scores (included both CD and UC
Anti-inflammatory diet " 1 Reducing gut microbial patients) [39].
L reduction of total and saturated

fats. insoluble fiber. dysbiosis by reducing No randomized controlled trial
e 'lement ed in fm.n' hases substrate for the growth of evaluating its efficacy as a

3 P % pathogenic bacteria. standalone intervention.

with varied nutrients and food
textures in each phase.

CD, Crohn’s disease; EEN, exclusive enteral nutrition; FODMAPs, fermentable oligosaccharides, disaccharides,
monosaccharides, and polyols; IBD, inflammatory bowel disease; NGT, nasogastric tube; SCD, specific carbohy-
drate diet; SVD, semi-vegetarian diet.

Shristi S et al, Nutrients 2023
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