The human intestine harbors an enormously complex, diverse, and
vast microbial community, referred to as gut microflora or microbiota
. The human gut microbiota is estimated to consist of at least
bacteria and archaea, composed of approximately
species, with . Inits
entirety, the microflora is estimated to contain

. Apart from contributing substantial
beneficial functions to the host (e.g.,

), this separate ecosystem has

enormous potential for physiological and pathological interactions
with the host; for example



Haegdaigraedsla hja bornum

Ulfur Agnarssomn



Fekal microbiota

Tengsl CNS og parmafléru - ADHD ?
Onaemiskerfis ?
Offitu / metabdliskra sjkd ?

Fleira og fleira ?



Skyrgreining

 FT: Flutningur haegda og floru peirra ur
heilbrigdum gjafa i sjukan pega

 Haegdir fluttar med innhellingu, ristilspeglun,
efri meltingar speglun, um N/D sondu eda
med capsulu ( purrt frosid, lyophilized)



Heiti adgerdar a ensku

~ecal transplant
ntestinal microbiome transplantation
ntestinal microbiome therapy

-~ecal microbiome/microbiota transplantation
Fecal bacteriotherapy

Fecal microbiota transplantation ( FMT)



Abending fyrir haegdaigradslu
bralat (refractory) Clostridium difficile syking

endurtekin einkenni og jakvaed prof eftir x 2
14 daga syklalyfjakura

a.m.k. einn oral Vancomycin kur 125 mg x4
innan 2ja manada fra sidasta syklalyfjakur

IBD ?7?
Adrir sjukdomar ?



cl. diff



* Fecal microbiota transplantation er alitin
,rannsoknar” medferd i USA

* Notkun pess i kliniskum eda rannsoknar
tilgangi hja 60rum en cl. diff. sjdklingum
barfnast godkenningar fra FDA og umsokn
hja Investigation New Drug ( IND) stofnun





http://www.alte-landkarten.de/images/18414-01.jpg

* Gul supa — haegodasupa i Kina a 4. 6ld —
kinverskar lzekna baekur greina fra — tekid inn
oralt



* Filaungar, pondur,fl60hesta ungar,koala birnir
faedast med sterila parma og borda feces
ma0ra sinna til ad geta naerst a greenmeti

e Gorillur og apar borda faeces

o Kattar tegundir éta feces kettlinga / unga sinna
fyrst e. feedingu - ? til ad halda greninu hreinu
og/eda fordast ad lyktin leidi dvini a sporid



e ,,consumption of fresh, warm kamel faeces
has been recommended by Beduins as a
remedy for bacterial dysentery “ - ahrif pess er
sennilega tilkomid vegna tilvistar subtilisin
(proteasi) ur Bacillus Subtilis stadfest af
byskum hermoénnum i Afriku i seinni
heimstyrjold



fekal transplant 1958 i 4 sjukl.
pseudomembraneus colitis

fekal enema
leknudust



Centre for digestive diseases  Sydney
fekal transplant a dagskra s.l. 20 ar

1988 leknadi CDD fyrsta sjukl. med
idiopatiskan colitis

klinisk og histologisk svorun



 Haegda igraedsla byggir ,,bacterial
interference,” p.e. nota saklausar bakteriur til
a0 yta ur vegi pathogen bakterium t.d.

C.difficile



verkun

Nyjar bakteriur na festu i ristli eftir ad peim
hefur verid komid fyrir

baer framleida bacteriocins (protein toxin)
sem hindra voxt annarra bakteria

svipud ahrif og Vanmcomycin hefur

Bacillus thuringiensis byr til bacteriocin
specifiskt f. cl. diff.



Undirbuningur haegda fyrir igraedslu

30-50 g. haegdir — homogenisera ( blender,
stomacher) med 0.9% saltvatni eda mjolk

Filter (~0.5 grysjur, kaffi filter, sigti, stomacher
bag)

Ferskar haegdir( 2-5 klst. gamlar) eda frysta i
10% glycerali

Magn lausnar 90-500 ml






Seell gaman ad hafa sdguna mead.

Sjukl var buin ad vera 3 man i einangrun. Med mikinn nidurgang. Endurteknir
Flagyl kdrar og Vancocyn. Bordadi naestum ekkert og leid mjog illa. Lést um 10 kg.
Var i raun deyjandi.

CTsyndi miklar bolgur i kolon.

Sigmo stadfesti miklar bélgur og typiskar pseudomembranous colitis breytingar.
Ekki séd svona slaemar bolgur adur.

Fékk haegdir fra maka 2 dogum eftir speglun. Pegar ég var ad reeda pessi veikindi
vid hann og for varfeernislega ad segja fra hvernig haegt veeri ad leidrétta
barmafléruna med haegdum fra honum, pa kom stutt pogn i simann og naest
spurdi hann hvad viltu mikid. N6g med 30-50 gromm. Blanda ut i 150-200 ml pe 3-
4 50 ml sprautur og sett i sondu langt nidur i pars horistontalis duodeni. Tekur 5
min og sjuklingur faer ekki dbragd/refluks. Faer Dormicum til ad sofna. Sumir tala
um ad lagt pH gildi maga geti dregid ut bakteriufjolda og pvi betra ad setja nidur i
duodenum. Pessi kona hér utskrifadist daginn eftir adgerd og sigmo 2 vikum sidar
syndi edl slimhud og ég pekkti ekki konuna aftur 8 gongudeildinni.
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Arangur i RCDI

87% laeknast samtals i 536 sjuklingum
81% laeknast -gefid i maga
86% leeknast —gefid i duodenum / jejunum

93% leeknast — gefid i coecum / ascending
colon

84% laeknast — gefid i distal colon



Hvada haegdir - arangur

* Ferskar hezegdir fra einstokum gjofum
7/10 — 70% svorudu igreedslu og urdu godir

e Stadladar haegdir
ferskar 11/12— 92% svorudu igraedslu

frystar 19/21- 90%

e Stadladar frystar haegdir notadar i RCDI



* A randomised study published in the New
England Medical Journal in January 2013
reported a 94% cure rate of
pseudomembranous colitis caused by
Clostridium difficile, by administering fecal
microbiota transplant compared to just 31%
with Vancomycin. The study was stopped
prematurely as it was considered unethical
not to offer the FMT to all participants of the
study due to the outstanding results.


http://en.wikipedia.org/wiki/Fecal_bacteriotherapy

FU 17 man. post FT (lagmark > 3 man.)
Cl. Diff. - 77 sjuklingar

97% sogdust vilja endurtaka

2 betri af allergic sinusitis og arthritis e.
transplant

4 fengu Sjogrens, RA, ITP og periferal neuropatiu
eftir transplant ?



Umhugsunarefni hja bornum

Undirliggjandi kréoniskur sjukdomur a bak vio
RCDI ?

Hvenaer er RCDI sjukleg i bornum ? — aldur
Ha tidoni Cl. diff bera 1 ungum bdrnum

iklegt a0 peir er svara vel syklalyfjum svari
ika vel HI




Arangur i RCDI i bérnum

e Ristilspeglun (1) : leeknadur
(2012 Kahn et. al. Am.J Gastro)

 Ristilspeglun (8), NG (2) : 90%
(Russel GH et.al. JPGN 2014,May;58(5):588-92

* NG-sonda (10) :90%
(Kroman MP, et.al.JPGN epub.



Hvernig fer igraedsla fram ? - born

Magaspeglun : 30-90 ml ?
NG- sonda (eftir antacida forgjof) : 30-90 ml|

Ristilspeglun eda innhelling :
160-250 m| eda 60-250 ml (ma gefa 500 ml i
fulloronum)

Halda inni eins lengi og haegt er ; lagmark 30
min. ( Imodium)



Orsaka valdur — syklalyf —born -
rannsoknir

Amoxicillin X 1
Azithromycin x 1
Cefdimir X 1
Amoxicillin — klavulinate og ciprofloxacine x 1
ekki upgefio X 6

Fjoldi endurtekinna cl. diff. sykinga fyrir
transplant x4-> x10



Spurningar hja bornum

Hefur FT ahrif a microbiome barna a annan
hatt en hja fulloronum ? Ef svo — hvernig ?

A ad fylgja bornum eftir 6dru visi par ed
beirra microbiome proast eda breytist e.t.v.
meod aldri ?

Hver eru lang tima ahrif FT ?
A ad nota FT hja ungbérnum ?
A ad minnka notkun PPI lyfja v. haettu & C.diff ?
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Efficacy of Fecal Microbiota Transplantation in 2 Children
With Recurrent Clostridium difficile Infection and lIts
Impact on Their Growth and Gut Microbiome

*Ritu Walia, 'Shashank Garg, *Yang Song, 'Mohit Girotra, $Carmen Cuffari,
Volfgang Florian Fricke, and Sudhir K. Dutta

ABSTRACT

Fecal microbiota transplantation (FMT) is recognized as an alternati
therapeutic modality for recurrent Clostridium difficile infection (RCDI);
however, data on its efficacy in children are lacking, including its effect on
their growth and fecal microbiota. We report on 2 young children (<3 years
old) who failed available therapeutics for RCDI, but responded remarkably
well to FMT. ides resolution of clinical features of C difficile infection
(CDI). FMT administration led to marked improvement in their growth,
along with increased mi ially proportion of Bacter-
oides. Our 2 cases illustrate the efficacy of FMT in children with RCDI and
its positive effect on their growth and gut microbiota.

Key Words: Clostridium difficile infection, fecal microbiota transplan-
tation. growth, recurrent

'PGN 2014:59: 565—-570)

he rate of Clostridium difficile infection (CDI)-related

pediatric hospitalizations in the United States has increased
from 7.24/10,000 in 1997 to 12.8/10,000 in 2006 (1). Despite
treatment with first-line antibiotics, namely metronidazole and
vancomyecin, up to 19.6% of children have a recurrence within
8 weeks (2). Recent American Academy of Pediatrics guidelines
suggest that recurrent CDI (RCDI) can be treated with an additional
course of metronidazole, oral vancomycin, or pulsed and/or tapered
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vancomyecin regimen (3); however, some children may not respond

dequately to these antibiotics and experience antibiotic refractory
RCDL Alternative therapies, for example, rifaximin, nitazoxanide,
intravenous immunoglobulins, and probiotics, have not been
studied carefully in children and hence are not recommended by
the American Academy of Pediatrics (3).

‘o date, there are only 3 available reports of pediatric RCDI
treated successfully with fecal microbiota transplantation (FMT)
(4—6); however, these reports lacked any long-term follow-up or
evaluation of the effect of FMT on growth and analysis of changes
in microbiota in disease state and after FMT (Table 1). In our report.
we describe 2 pediatric patients (<3 years of age) with RCDI treated
successfully with FMT, with long-term follow-up and examination
of changes in bacterial microbiota. Sinai Hospital’s institutional
review board (IRB) was consulted, and the board indicated that
because it is not a study and FMT is being performed fur indiv |du‘|l
cases of RCDI, IRB approval was not required; ho
informed consent was obtained from the legal guard
patient, in accordance with IRB suggestion.

PATIENT 1

A 20-month-old boy w: referred from Johns Hopkins
Hospital for consideration of FMT for antibiotic refractory RCDI
of 8 months” duration. The patient’s medical history was significant
for premature birth at 27 weeks of gestation, rcllnupalh" of pre-

d congenital gastroesophageal reflux d compli-

cated by Chlomc lung dlSC’IS(. presumably from silent nsplmlmn‘
Nissen fundoplication with gastrostomy tube (G-tube) placement
was performed to prevent further aspiration, and the patient
received tube feeds because of poor oral intake and failure to
thrive. The patient received cefdinir antibiotic at 10 months of
age for an ear infection, after which the patient developed bloody
diarrhea and his feces tested positive for C difficile toxin by
immunoassay. The patient received a 10-day course of metronida-
zole, but diarrhea returned after its discontinuation, necessitating
second course Ofmc(ronid;wolc and then a 2-week oral vancomycin
course. Diarrhea, however, along with poor appetite and
positive fecal C difficile toxin. Additional diagnostic tests, includ-
ing serologies for celiac and thyroid diseases, plasma immuno.
globulin leve! for immunodeficiency and food allergy, fecal
culture, ova and parasites, and esophagogastroduodenoscopy and
colonoscopy for inflammatory bowel dise: to exclude alternative
causes of diarrhea were unrewarding. Alternative RCDI treatments
including intravenous immunoglobulin and probiotics (Saccharo
myces boulardii) were also administered without any improvement.

Physical examination before FMT revealed a toddler with
weight less than the fifth percentile and length less than the third
percentile for age (Fig. 1), which was markedly less compared with

565




2 ung born meo cl. diff. - tilfelli 1

20 man dr. - feeddur 27/40, retinopahty, kr.
lungnasjd. tengt microaspirasjonum ?; GE reflux,
Nissen fundoplikasjon; Gastrostmiu hnappur; lika
nerdour med sondu; tok illa vid faedu, vanprif;
cefdinir gefio 10 manada vid eyrnabdlgu — fekk
blodugan nidurgang og pos. cl. diff. toxin greint
med enzyme immunassay; féekk 10 d.Flagyl kur —
goodur en aftur bl. nidurgangur- endurtekio auk
2ja vikna oral Vancomycin kur — fékk aftur
einkenni; rannsakadur itarlega — m.a spegladuir,
gefid saccromyces boulardi; ivimmunoglobulin-

= enginn bati



Tilfelli 1

byngd < 5%; lengd < 3%

bPyngd hafdi verid a 25% og lengd 10-25% f.
cl. diff. sykingu

fekk 200 ml af filtrati af feces fra moodur;
gefid i coecum meo speglun — varo strax
goodur; toxin i haegdum hvarf

3 man. sidar — pyngd vid 50% og lengd > 3%



Tilfelli 2

* 30 manada gamall dr., 26/40 ; PDA lagad med
adgerd 3ja vikna gamall; gerd Nissen og sett
gastrostomiu hnappur vegna GE reflux; vanprif
vio 3ja manada aldur; svaradi illa
neringarmedferd; naerour med TPN;

e Fékk efri loftv. sykingu 23ja manada; gefid
Amox. — klavulin syru og ciprofloxacine; féekk
cl. diff. pos. nidurgang



féekk 10 daga metronidasole; sidan 3 oral
Vancomycin kura ;

Sidan 5 manada pulse tapered Vancomycin med
saccromyces boulardi — vard godur a medan
medferd gefin — sidan aftur jafn sleemur

fekk 200 ml feces fra 6mmu sinni i ha. Colon
strax godur kliniskt !

byngd 50% og lengd < 3% f. transplant, eftir
transplant pyngd vido 84% en lengd afram < 3%



Skimun gjafa

* Heilsufars saga

* Bl60 rannsdknir HIV, hepatitis, HTLV I/Il; syfilis
prof; +/- Lifrar prof

 Hzegdaraektanir, ova, parasitar, giardia, crypto,
c. Diff.; H.pylori (?);



til athugunar i hvert sinn

Hver er besti gjafinn ?
Eru oskyldir igraedslu gjafar assettanlegir ?

Hversu mikid magn haegoda ur gjafa a ad
olanda i blénduna ?

Hve mikid magn af haegdum er nog eda
asaettanlegt fyrir born ? - a ad gefa per kg ?

A ad rannsaka born med RCDI med
undirliggjandi IBD i huga ?



Nokkur atrioi

haegdabanki ?
super gjafi —er graenmetisaeta
eftir 1 ar 70% halda somu fléru og peim var gefin

microbiome endurspeglar landfraedilegt
umhverfi ekki sidur en mataraedi og fjolskyldu

i RCDI sykingu er best ad gefa Vancomycin og
Flagyl nokkrum doégum f. igraedslu

FDA flokkar FT sem biologiska lyfja medferd



IBD ?

| U.C. er ekki ljdst hvada bakteriur valda
vandraedum en lzekning felst hugsanlega i pvi
a0 endurheimta bakteriur sem eru horfnar ur
florunni t.d. Bacteroidetes og Firmicutes



* er bakteria ad verkum i U.C. sem ennpa hefur
ekki verio borin kennslaa ?

 pseudomembraneus colitis 1958 — c. diff.
var pa opekkt



Haegda igraedsla i IBD

Nylegar rannsoknir :
18 rannsoknir

122 sjuklingar ( 79 UC, 39 CD)

Mismunandi: gjafa leidir, uppvinnsla gjafa,
fjoldi fecal transplanta i senn, eftirfylgni

? Kliniskt sjukdémshleé :

UC 22%

CD 60.5%



FT er ekki allra

e 2012: 4 sjukl. med refractory CD fengu
nasojejunal FT—3% hiti og kvideymsli — ekki
klinisk eda vefraen svorun a 8 vikum

e 2012: 1 sjukl. Med pogulan UC i 20 ar — fékk RCDI
og fekk FT med ristilspeglun og UC relapseradi

 2013: 5 sjukl. med medal svaesinn UC fengu FT
med NJ sondu og innhellingu; 5/5 hiti, hatt crp;
1/5 svaradi en for ekki i remission; 2/5 verri vid 4
vikur



Fekal transplant i IBD

ahaettu gen i Crohns sjd.i Evropu p.e. Nod 2
og ATGL13 eru tengd sérstoku fekal
microbiome

bessi ahaettu gen sjast ekki i asiskum IBD sjuk.

N - og C- i mataraedi er tengt dmeltanlegum
prebiotika sem er géd f. microbiome floru

engar rannsoknir til um gjof prebiotika i post
transplant IBD



IBD, FT og ungur aldur

microbiome breytist med aldri

er betra ad gefa ungum ? — skiptir ungt
microbiome mali ?

onnur microbiome i terminal ileum en i colon

eru IBD sjukd. i distal colon heppilegastir ? -
best tilfallnir ?

eda er FT ekki indicerad i IBD ?



UCibornum og FT ( 2013)

10 sjuklingar, 7-10 ara, midaldur 15 ar;
veik i 72 -8 ar, mildur eda medal svaesinn sjd.

6 pancolitis, 2 proctitis, x1 extensive, x1
vi.megin, enginn a biolog. lyfjum,
gjafar : fullordnir — 1. gradu aettingjar

gefio med rektal innhellingu, enginn
undirbuningur



gefio 60 ml skammti a 15 min. = 240 ml;
endurtekid daglega x5; sjuklingum snuio a
hee. og vi. hlid

engar alvarl. aukaverkanir
einn sjukl. fékk skjalfta og hita 3 klst. eftir FT

sjuklingum gefid difenhydramine og
hitalaekkandi i sidustu 3 dagana



UC i bornum og FT

9O sjukl. af 10 syndu vaega kliniska svoruna 1
viku
6 héldu sbmu vaegu svorun 4 vikum sidar

PUCAI skorun var marktzaekt minni (p=0.03)
eftir FT

ekki laekning né remission



AOdrir sjukdomar

athuganir med Multiple sclerosis, autoimmun
sjukd., Parkinsonism, metaboliskir sjd. og
Diabetes

barmaflora breytist i obesitas sjuklingum

Sumir obesitas sjuklingar fa lika NAFLD en
aorir ekki — hvers vegna - ?



Hlutverk parmafloru i offitu og NAFLD

* Differences in microbiota composition can
determine response to a High Fat Diet in germ
free mice. These results further demonstrate
that the gut microbiota contributes to the
development of NAFLD independently of
obesity.



Oryggi FT

bolist almennt vel — vid Cl. Diff.

Hiti, vindgangur, nidurgangur, kvidoverkir

HaegOatregda

Transient bakteremia

? | IBD einkennum — haettuleg ?
1 mortalitet tengt igraedslu
Langtima oryggi og komplikasjonir



FT er ny medferd

vantar rannsoknir og ....
" stadlada protokolla og skammta
leiobeiningar um Cl. diff. hja bornum

leidbeiningar um notkun i
barnasjukdomum
"~ skraningu langtima ahrifa og
aukaverkana



Fekal transplantation og fekal flora

* Hvoru tveggja flokid

e Skilningur okkar takmarkadur



e Takk fyrir



