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Tanim

v" Fekal mikrobiyota transplantasyonu(FMT),

(= fekal bakteriyoterapi = fekal transfiizyon = gaita nakli) Sagl | kl' blf‘
donérden alinan gaitanin, alicinin GIS'ne

yerlestirilmesi islemidir.




Tarihce

v 4 yiizyilda ilk kez agiz yoluyla "Sari Corba" adiyla in'de Ge Hong tarafindan gida

zehirlenmesi ve ciddi diyare de oral olarak kullanilmis.
v 16 YY'da yiiksek ates, kronik diyare / konstipasyonda kullanilmis,
v 17. Yizyilda veteriner tibbinda yaygin olarak kullanilmis ,

v 20. yiuzyilda "Sicak deve fegesi” Bedouins tarafindan tavsiye edilmis, 2. Diinya

savasinda Afrikada Alman askerleri tarafindan kullanilmig,
v 1958'de insanda, modern tiptq, ilk kez Eiseman B. tarafindan kullanmis.

v Son zamanlarda, Clostridium Difficile enfeksiyonunun tekrarlayan ve direngli
durumlarinda yaygin olarak kullanilmaya baslanmis ve 2016'da FDA tarafindan

onaylanmigtir.
v Broody TJ. J Clin Gastroenterol 2004
v Burke KE. J of The American Geriatrics Society. 2013
v Eiseman B. Surgery. 1958
v Drekonja D. Ann Intern Med 2015




Giris-1
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Gut microbiota

Yasam igin
1- Mukozal bitinlik
2- Mikrobiyata

3- Immiin sisteme

Figure 1

v

Acquired immunity

Regulation of

Intraluminal pH ! gastrointestinal| U¢c major besin
Biological barrier bacteriocin and motility maddesinin
H202 1 v ve
Synthggig vitaminlerin
of lgA, lgG Toll-like sentezini
and IgM receptor saglar
L | : — l \ 4
Patojen bakterilerin S —
Patojen bakterilerin yapismasini Enterik smlr'. sisteminin
ve ve Intestinal fonksiyon
Virislerin gogalmasini Translokasyonunu mukozay! e
Inhibe eder Inhibe eder Korur bu‘runlugunu
saglar

The role of gut microbiota in the regulation of hast physiology. [Color figure can be viewed at wileyonlinelibrary.com]

v'Journal of Gastroenterology and Hepatology (32) 2017
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En Sik Endikasyonlari Nelerdir?

v Gocukluk gaginda ve geriatrik popiilasyonda en sik endikasyon;

v C. Difficile'ye bagl psédomembranéz enterokolittir.
v Erigkinlerde en ¢ok :
v IBH ( Ulseratif Kolit, Chron Hastalgi)

v Tekrarlayan /Ciddi Cl D 'ye bagl p.membranéz enterokolit
v Irritable Barsak Sendromu

v Kronik diyare/ konstipasyon

v" Kronik yorgunluk sendromu

v Bakken JS. Clin Gastroenterol Hepatol 2011
v' Surawicz CM. AJG 2013

v Kelly CR. Gastroenterology 2015



Nadir ve Deneme Endikasyonlari Nelerdir?

v Multiple skleroz

Tip-1 ve Tip-2 Diyabetes Mellitus,
Obezite, IR

Parkinson hastaligi

Hepatik ansefalopati

Autism

ITP

Ateroskleroz

Kolelitiyazis

Ailevi Akdeniz Atesi

Miyoklonik distoni

¢aliyak hastaligs

Hashimato's thyroiditis 8

U0 NS RN R R T



Table 1. Disorders Associated with an Altered Intestinal Microbiota

Gastrointestinal Non-gastrointestinal
Cholelithiasis Arthritis
Colorectal cancer Asthma
Hepatic encephalopathy Atopy
| 1diopathic constipation™ |
[ nilammatory bowel disease” | Autoimmune disorder
Irritable DOWel syndrome [~ Chronic fatigue syndrome™ |
Familial Mediterranean fever I Diabetes mellitus and insulin resistance” I
Gastric carcinoma and lymphoma Eczema
I Recurrent Clostridium difficile infection” I I Fll:rmm}falgja“’l
Hay fever
Hypercholesterolemia

I Idiopathic thrombocytopenig purpura®

Ischemic heart disease

I Me[ahulicsj.'ndmme”l

d LML L]

h O L]
Multiple sclerosis™

Mvoclonus dystonia®
MNonalcoholic fatty liver disea®

Onxalic acid kidney stones
z)

3.Ay ve 1.5 yil sonra

Choi HH. Clin Endosc 2016

arkinsons disease
neficial effect FMT in randomized clinical trials.

neficial effect fecal microbiota transplantation (FMT) in case ser§l




Giris-3

Bagirsak mikrobiyotasindaki gesitlilik (Diversity)nin,
v" Patojenlere karsi intestinal biyolojik bir bariyer olusturma,
v" Immin sistemin intestinal homeostasis'nin idame ettirilmesi gibi esas role sahiptir.
v Hooper LV. Science 2012
Bagirsak mikrobiyotasidaki degisiklikler (Bozulma = Dysbiosis),
v' Sadece GIS hastaliklari ile degil,
v" Ayni zamanda,
v Metabolik,
v Otfoimmin,
v Allerjik hastaliklar ve
v Noropsikiyatrik bozukluklar ile iligkilidir.
v Xu MQ. World J Gastroenterol 2015
Dysbiosis'e sebep olan en 6nemli faktaorler,

v Antibiyotikler
v Diyettir

v Cevresel faktorlerdir 10
v Sommer F. Nat Rew Microbiol 2013
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Yag hiicresini azaltir —
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Fig. 1. Mechanisms by which gut microbiota can contributes to nonalcoholic fatty liver dis-

ease (NAFLD) and its severity. HCC, hepatocellular carcinoma; LPL, lipoprotein lipase; SCFA,
short-chain fatty acids.
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v" Hepimiz biliyoruz ki,

v Kanser, hiicre fizyolojisindeki 6 esas degiskenlikle ortaya
cikiyor.

1- Self-sufficiency in growth signals,

2- Insensitivity to growth inhibitory signals,
3- Evasion of apoptosis,

4- Unlimited proliferative capacity,

5- Angiogenesis and

6- Metastasis

N TN

v Kanserdeki bu 6 olayin;

v Sadece %10'u soydan gelen mutasyonlarla gelisir.

v Gerisi sonradan olusan somatik, yani gevresel (beslenme, sigara, radyasyon)

mutasyonlarla ortaya gikiyor.

v Elinav E., Nat. Rev. Cancer . 2013
v Hassan, M. JSM Microbia® 2013




Microbiota and carcinogenesis

Diet

(a) Eubiosis { ) (b) Antibiotics

Host

' '
|s | |

._.' I.'l A |
Microbiota Environment microbigta

I L1

Pharmacological

| b | !
Microbiota equilibrium V[ Ii
- e - POy Prebiotics or
R — RIS A probiotics
olo/eelele . |elelele
&/ | > Bactenal
translocation 5
® © o ® ® ‘r) N
- . b - i 9 Microbiome
Intact barriers and tight junctions Proinflammatory wansplantation
response ML17
Apoptosis Cellular * AINF
— ] i
proliferation \
TNFcB Immunomodulators
1 PGE

1 ROS/RNS

Castillo V 6. Microbiota dysbiosis: a new piece in the
understanding of the carcinogenesis puzzle. Journal of Medical Microbiology 2016



Neden
MS'de Fekal Mikrobiyota Transplantasyonu
Yaptik ?-1

v' 2011'de Borody ve ark.lari MS'li ve ciddi konstipasyonu olan
3 hastaya FMT uygulamalarindan sonra,

v" Konstipasyonun diizeldigi,
v Walker ile yiiriiyebilir hale geldigi ve
v Norolojik semptomlarin azaldigini tespit edip yayinladilar.

v Borody T. M. Fecal microbiota transplantation (FMT) in multiple sclerosis (MS). The American
Journal of Gastroenterology. 2011

v" Giilhane gastroenteroloji-néroloji 2016 Yilinda MS'de FMT etik kurul
aldik.

v 2018 yili sonuna kadar;

v 44 Multibl Skleroz hastasina 132 FMT islemi gergeklestirdik.
v"  Her hastaya l'er ay ara ile 3 kez FMT uygulandi




Neden
MS'de Fekal Mikrobiyota Transplantasyonu
Yaptik ?-2

Bagirsak mikrobiyatasi, hastalik ta ve saglik ta degisik derecelere ve
degisik oranlarda SSS'nin fonksiyonlarini etkilemektedir.

Biliyoruz ki;

Beyin-Bagirsak aks: iki yonliidiir (bidirectional) ve SSS ile GIS arasinda
surekli bir etkilesim ve haberlesme var.

Bu haberlesme, noral immin, endokrin ve metabolik yolaklarla olmaktadir.

Anilan bu yolaklar ile farkh seviyelerde ve farkli zamanlarda, bagirsak
limeninden, SSS'ne etki olusmaktadir.

Mikrobiyotanin, erken beyin gelismesinde ve erigkin norogenezindeki rold,
hayvan ¢alismalarinda gosterildi.

v Dinan T6. Gut instincts: microbiota as a key regulator of brain development, ageing and neurodegeneration. J Physiol. 2017

Rep. 2017

v Kowalski K, Mulak A. Brain-Gut-Microbiota Axis in Alzheimer's Disease. J Neurogastroenterol Motil. 2019



Neden
MS'de Fekal Mikrobiyota Transplantasyonu

Yaptik ?-3

Yukarda bahsedilen, diversity (gesitlilik)nin azalmas: ve disbyosis
(bozulma)'in artmasi ile bagirsak mikrobiyota dengesi ve bagirsak
mukozal bariyeri bozulmaktadir.

Immiin sistemin siirekli uyarilmasi, kronik, diisik dereceli inflamasyona
yol agar.

Bunun sonucunda da,

v

v
v
v

Proinflamatuvar sitokinler artar,
Kan-beyin bariyeri bozulur,
Néroinflamasyon olusur.,

Nérotransmitter ve néromodiilator etkili seratonin, dopamin ve bakteriyel
kaynakli metabolizma irind olan kisa zincirli yag asitlerinin artmasi ile

Yano JM. Indigenous bacteria from the gut microbiota regulate host serotonin biosynthesis. Cell 2015
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https://www.ncbi.nlm.nih.gov/pubmed/?term=Chu%20F%5BAuthor%5D&cauthor=true&cauthor_uid=29805314
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC5902007/

Neden
MS'de Fekal Mikrobiyota Transplantasyonu
Yaptik ?-4

. =
Adamczyk-Sowa M. Does the gut microbiota influence immunity and inflammation in mul'rlple
sclerosis pathophysiology?

v' Journal of Immunology Research. 2017

Ochoa-Reparaz J. The gut microbiome and multiple sclerosis.
v" Cold Spring Harbor Perspectives in Medicine. 2018
Freedman S. N. The “gut feeling”: breaking down the role of gut microbiome in mul'riple
sclerosis.
v" Neurotherapeutics. 2018

Parkinson's disease from the gut.
v Brain Research. 2018

Lionnet A. Does Parkinson's disease start in the gut?

v" Acta Neuropathologica. 2018
v

Winter 6. Gut microbiome and depr'ession : What we know and what we need to know?.

v Reviews in the Neurosciences. 2018



Altered bile acid Conjugated bile

metabolism acids
FMT
g _\ Altered microbiota probiotics
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. Focus on the gut-brain axis: Multiple sclerosis,

the intestinal barrier and the microbiome. 2018


https://www.ncbi.nlm.nih.gov/pubmed/?term=Camara-Lemarroy%20CR%5BAuthor%5D&cauthor=true&cauthor_uid=30310254
https://www.ncbi.nlm.nih.gov/pubmed/30310254

4 Yillik tecriibemiz

v" Ocak 2015'de ilk nakli yaptik.

v' 15 Eyliil-2018'de 6 ayini tamamlayan c¢esitli hastaliklarda, 449
islem yapilmig

v" 98 UK hastasina 216 islem gerceklestirildi.

v 34 Crohn hastasina 47 islem gercgeklestirildi.

v 14 Kronik ishal hastasina 16 islem gergeklestirildi.

v 8 Kronik kabizlik hastasina 10 islem gergeklestirildi.

v 7 Clostridium Difficile enfeksiyonunda 9 islem gergeklestirildi.

v 44 Multibl Skleroz hastasina 132 islem gercgeklestirildi.

v Obezite-------

| v Diabetes mellitis 4 olgu 222222222222 | 20
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Gllhane Gastroenteroloji-Noroloji
MS'da FMT Sonuclarimiz

3 Hasta tekerlekli arabadan duvara tutunarak yardimsiz

ylriuyerek tuvalete gidip geliyor ve tuvalet kontrolid tam sagland..
8 Hasta gaita ve idrar kontrolind tam olarak sagladi
2 Hasta %80 oraninda idrar kontroliinii saglad:

4 Hasta igne batmasini hissediyorum dedi

4 Hasta kendimi daha iyi hissediyorum fakat hareketlerime hig
faydasi olmadi dedi

25 Hasta hig bir faydasini gérmedim dedi




4 Yillik tecribemiz

> 15 Eyliil-2018'de 3 ayini tamamlayan 98 UK
hastasinin sonuclari;

> 98 Hastada tim medikal tedavi yontemleri kullanilmis:
> Mesalazin tim formalari
> Prednizolon + bazilari Budesonide uygulanmis
> Azathioprine
> TNF-a antikorlari (Infliximab, Adalimumab)
> Etkisiz Bulunmus

> 7 Hastada Azathioprine yan etki nedeniyle tedavi basarisiz
olmus




Calismanin Devam Eden Sonuclari

98 ULSERATIF KOLIT HASTASI

v 38 hasta tam cevapli : % 38,7'si tam normal

v %100 klinik + laboratuvar + endoskopik olarak tam cevapli

v 31 hasta %50-70 oraninda cevapli :% 31.6'si kismi cevapli
v" Laboratuvar olarak %70, klinik ve endoskopik olarak % 50-75

oraninda diizelmistir .
v 21 hasta tam cevapsiz : % 21.4

v' Tx iglemi tekrarh cevapsiz.

v 8 hasta galismadan ayrildi : % 8.1 -
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TRBLE 2. Summary of studies involving fecal microbiota transplantation and inflammatory bowel disease

Heath RD. North Clin Istanb 2018

Author, year Method Mode of FMT Delivery M Outcome
Borody et al., 1989 [38] Case series Not reported 2 Positive
Borody et al., 2003 [39] Case series Enema 6 Clinical & endoscopic

remission at 1 year
Angelberger et al., 2013 [50] Cohort study Nasojejunal infusion & enema 5 Positive
Kump et al., 2013 [51] Cohort study Colonoscopy 6 Positive
Kunde et al,, 2013 [52] Cohort study Enema 10 33% clinical response at 1 month
Danman et al., 2014 [53] Cohort study Colonoscopy 5 20% clinical response
Cui et al,, 2015 [47] Cohort study Nasogastric infusion 14 57% clinical improvement
Cuiet al,, 2015 [49] Cohort study Nasogastric infusion 30 86.6% clinical remission at 30 days
Moayyedi et al.,, 2015 [39] RCT Enema 65 24% achieved remission
Rossen et al., 2015 [78] RCT Autologous stool 48 No significant effect
Suskind et al., 2015 [46] Cohort study Nasogastric infusion 9 78% clinical remission
Wei et al., 2015 [54] Cohortstudy  Colonoscopy (ulcerative colitis), 14 Clinical improvement

nasojejunal infusion
(Crohn's disease)

Paramsothy et al., 2016 [43] RCT Enema 81 30% remission achieved
Uygun et al., 2017 [48] Cohort study Colonoscopy 30 70% improved symptoms,

43.3% clinical&endoscopic remission




Medicine
ICIinir:aI Trial/Experimental Study eICIne

Fecal microbiota transplantation is a rescue

treatment modality for refractory ulcerative colitis

Ahmet Uygun, MD?, Kadir Ozturk, MD*", Hakan Demirci, MD?, Cem Oger, MD?, Ismail Yasar Avci, MD",
Turker Turker, MD, PhD®, Mustafa Gulsen, MD?

Abstract
Background: Fecal microbial transplantation (FMT) provides to replace beneficial bacteria with more favorable microbiomes in |
recipient with dysbiosis. The aim of the present study was to prospectively investigate the efficacy of FMT by assessing the clinical

and endoscopic response in patients with ulcerative calitis (UC) who had faled anti-inflammatory and immunosuppressive therapy.

Methods: In this prospective and uncontrolled study, 30 patients with UC were included. All medications except mesalazine were
stopped 4 weeks before FMT. Colonoscopy was performed both before and after FMT. To assess the efficacy of FMT, Mayo scores
were calculated at week 0 and week 12. A total of 500mL extracted fresh fecal suspension was administered into the 30 to 40cm
proximal of terminal leum of recipients.

Results: After FMT, 21 of the (70%) 30 patients showed clinical response, and 13 of the 30 (43.3%) patients achieved clinical and
endoscopic remission at the week 12. Nine patients (30%) were accepted as a nonresponder at the end of the week 12. There was
no significant difference among donors conceming both the rate of clinical remission and clinical response. No adverse events were
obsarved in the majority of patients during FMT and 12 weeks follow-up. Seven patients (23.3%) experienced mild adverse events
such as nausea, vomiting, abdominal pain, diarhea, and fewer after FMT.

Conclusion: FMT could be considered as a promising rescue treatment modality before surgery in patients with refractory UC.

Besides, FMT also appears to be definitely safer and more tolerable than the immunosuppressive therapy in patients with UC
NCTO2575040), BT A
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14 Cohort CALISMASI +

4 RCT 'nin metaanalizi yapilmis;

Plasebo Grubunda :
137 hastanin 13'de tam remisyon
Tam remisyon orani % 9

FMT Grubunda :

140 hastanin 69'da klinik iyilesme elde edilmistir.
Klinik iyilesme oram %49

|

Klinik iyilesme orani %28

FMT Grubunda :
140 hastanin 39'da fam remisyon elde edilmistir.

Tam remisyon orani :% 28
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Sonug¢

v FMT ,
v UK'de eftkili ve giivenlidir.

v Hastaligin yasi erken ise sonug muhtesem
v" MS'da ¢ok ¢alismaya ihtiyaci var.
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