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Role of the normal gut microbiota
If Size Matters....»

Sai Manasa Jandhyala, Rupjyoti Talukdar, Chivkula Subramanyam, Harish Vuyyuru, Mitnala Sasikala,

D Nageshwar Reddy
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Dyshiosis £5

An alterationn the — 2000
microbiome . i
czusedbyt: + 1. Small Intestinal Bacterial Overgrowth
change in the

composition of the
microbiota, a
changein
microbial metabolic
activity, and/ora
shiftin local
distribution of
communities of
microbes.

+ 2. Colonic dysbiosis

+ 3. Yeast Overgrowth in the Gut

+ 4, Parasite in the Gut (rare)

Round JL, Mazmanian SK. ;B%gm microbiota shapes intestinal immune responses during health and
disease. Nat Rev Immunol. 2009 May9(5):313-23
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The concept of small intestinal
bacterial overgrowth
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+SIBO: » 10 5 CFU/ml of intestinal aspirate
and/or the presence of colonic-type species  mucmsmses

EVALUATION OF SMALL INTESTINE
BACTERIAL OVERGROWTH IN PATIENTS
WITH FUNCTIONAL DYSPEPSIA
THROUGH H, BREATHTEST

Michelle Bafutto Gomes COSTAY, Itaciron Luz AZEREDO Jr.',
Ricardo Duarte MARCIANO?, Luciana Morelli CALDEIRA! and Mauro BAFUTTO?

TABLE 3. Dyspepsiawith PP and control group, i relation t0SIBO.
SIBO:  SIBO- Pvalue*

Dyspepsia wich PPI 9 3 00011

Conrl group 0 u

Total 9 14

Dyspepsia Control

FIGURE 1. PresenceofSIBO i dyspepic ptients and contol group

+ Patients with functional dyspepsia presented SIBO, when they underwent
to H2-lactulose breath test, compared to the non-dyspeptic.

+ In addition, it was observed a higher prevalence of SIBO in dyspeptic
patients that were using proton pump inhibitors, compared to control group.

Costa MB et al. Evluaton ofsmall nestine baceral overgronth n patientswith functional dyspepsia
through H2 breath test. Arq Gastoenterol, 2012 DecA9¢)279-83.

"REVIEW
Functional dyspepsia

Gerald Holtmann*®® and Nicholas J. Talley*

In recent years, treatment targeting H. pylori
- not resultinan i of ina
proportion of patients when peptic ulcers are not present,

In new research, inflammation and in particular microscopic inflammation of the
duodenumand intestine

- emerged as important iations with

Interestingly, antibiotic therapy targeting H. pylori
- more effective with regard to symptom improvement in patients
with microscopic duodenal inflammation,
= suggesting that the effects are not simply mediated by
eradication of H. pylori, but other antibacterial effects (e.g., on
the duodenal microbiome) might be equally important.

The observation of increased duodenal eosinophilia, impaired permeability, and
immune activation

- represent as a functional dyspepsia.
Curr Opin Gastroenterol. 2015 Nov:31(6):492-8,

Irritable Bowel Syndrome
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+ Breath-tet findings in S subjects using age- and sex-matched healthy controls

a: Glucose breath testing. b : Lactulose breath testing. ¢ : Sucrose breath testing.

Mark Pimentel, Am J Gastroenterol 2010;105:718-721

MECHANISM OF IBS SYMPTOMS IN PATIENTS WITH DYSBIOSIS
(Gl motility)

Digestive Diseases and Sciences, Vol. 49, No. I (Jamuary 2004), pp. §4-57 (© 2009

IBS Subjects with Methane on Lactulose Breath
Test Have Lower Postprandial Serotonin Levels
Than Subjects with Hydrogen

Fecal calprotectin (FC) for colonic dysbiosis
dx

+ Derived predominantly from
neutrophils and monocytes.

o FC: O|Z ¥ R|E

%0 & + Being resistant to enzymatic
_n degradation
3200 3 . .
H £ - easily measured in
£ X} :
be0) 3 stools with a
H Saq :
i 3 commercially
5 § ;
H % ) available
& 50 & .
’ 04 — ELISA immunoassay.
0 S — —_—
Baseline After glucose Baseline Ater glucose
flera g . Fig 3. Individual serot 1ses after a ghucose meal BS Dabritz J et al. Diagnostic utlty of faecal biomarkers in patients with

hﬁ Zv‘hlﬂuldmhm’mml responses after a ghucose meal among IBS mfm Wﬁ' TELA Buco s thony initable bowel syndrome. World J Gastroenterol. 2014 Jan 14:20(2):363-
subject IR Oy Hydroger) s 75

_57_




20194 CHSIRINAZZ IS

ocoLrL-"

| &kl

MOLECULAR MEDICINE REPORTS 10:

Faecal calprotectin as a novel biomarker for differentiating
between inflammatory bowel disease and
irritable bowel syndrome

MING-HUI CHANG'", JEN-WEI CHOU™", SHAN-MING CHEN"", MING.CHANG TSAI"Y,
YU-SHUSUN', CHUN-CHELIN'® and CHING PINLIN'?

‘Table IT. Clinical and biochensical dta ofthe IBD and IBS patints.

IBD (1=38) BS (1=26)
Parameter Mean £ D Range Mean £ SD Range Pvalue
CRP (medl) 085161200 00144500 016:023 0010-L40 <0001

i 1814216 pAI'S PRIEEYI 32 020
Faceal calprotetin (12/2) 6948;6850 3. @ 85841361 30622 <0(}001|

IBD, inflammatory bowel disease; IBS,imitable bowe syndrome; CRP, C:reaciveprotein; ESR, erythrocyte sedimentation rae; SD, standard
deviaton.

«Significantly higher stool FC levels in IBS patients than serum CRP levels.

2007 Nar 4031125431 ot Eptb 2016 May 31

Faecal calprotectin, an useful marker in discriminating between inflammatory bowel disease and
functional gastrointestinal disorders.

[Avticle in English, Spanish]
3} Matinez Vilanueva M’ Noguera Velasoo &, Avks Plza

 Author information

Abstract
y inhis conte,

will most benefit The aimof i FCinds

functonal disorders.

MATERIAL AND METHODS:

pathology.

diagnosis.

RESULTS: C i o 54glg 5% i |

i 1 95% C1, 47.25 ( Simiary, i patients with 18D,

(270:8509g; 95% C1, 9 (79.T0ug/g: 5% C1, 36.50-

117.25) (P<.0001). For a cut-offof 150ug/g, FC' the ROC fsease of

0.718, and 0.872 to discriminate between iritable bowel syndrome and IBD.

CONCL y FCas amarker

obtained at a cut-off value of 150g/g.

Contrs s avalatlet SireDiet -
Medical Hypotheses
journal homepage: www.elsevier.com/locate/mehy. .

Fecal Calprotectin and serum chromogranin A as potential biomarkers @Cm“m
of irritable bowel syndrome symptom severity

Sanda Pletikosic", Ivana Plavsic", Goran Hauser ™", Mladenka Tkalcic®

v Rk
®Geiefor Eregeey Mediine Cinksl Hoial Ceme, Rk roaria

Rl

Evaluation of SIBO

+ The pal(ient’ sFC
- f! tu? Ies&tpan 3(|) /
g/g, irom o1 10 9,
more than 51 Ig 98.
: + FC levels significantly
H correlated with the
Rhysncal component of
.eaI(h related quality of
- life HRQoL?
Tk " L2/ 57| 2M 717 ) 4
Med Hypotheses. 2015 Sep:85(3):339-42
Lactulose or glucose H,CH, BREATH TEST Fecal calprotectin (FC) for colonic dysbiosis
normal Bacteria overgrowth dx
o ESRATD g nzmm-g + Derived predominantly from
5 neutrophils and monocytes.
(1 < FC : Of% 99 NIE
> W + Being resistant to enzymatic
degradation
fermentazione — fermentazione - easily measured in
== s stools with a

commercially
available
ELISA immunoassay.

Dabiitz J et al. Diagnostic utity of faecal biomarkers n patients with
initable bowel syndrome. World J Gastroenterol. 2014 Jan 14:20(2):363-
1
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Methods for studying the microbiota
using stool for dysbiosis dx
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Karlsson F et al. Diabetes 2013;62:3341-3349

American
A Diabetes
. Association.

‘Copyriht 2011 Americn Dibetes Asociaton,

Treatment

The 5R Program
1. Remove
2. Replace
3. Reinoculate
4. Repair
5. Rebalance

Randomised clinical trial: rifaximin versus placebo for the
treatment of functional dyspepsia

AT Alimentary Pharmacology and Therapeutics

V.P.Y.Tan (3 K.S. H Liu (O, F.Y.F. Lam, |. F. N. Hung, M. F. Yuen & W. K. Leung

Withdrawals N=9

1 papiatons
Sfailed to show
‘3consent withdrawn

Rash 1
P conplance2
Wilidanals3
Epgastiopan 1

Rashd
Pooconglance3

Figure 1| Tral profle. T, intentio-to-reat; PP, perprotool analyss

1200 mg given at 400 mg three times per day for 14 days.
Alment Pharmacol Thr. 2017 Mr.45(6):767-77¢
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(b)

Femal subgroup: Gobal dyspeptic symploms

o~ «Treatment with 2 weeks of
— rifaximin

—— Rifaimin ==~ Placebo

Week2 Week4 Weeks

- led to adequate relief of
global dyspeptic
symptoms, belching and
post-prandial
fullness/bloating in
subjects with functional
dyspepsia.

Female subgroup: Belching

—— Rifaimin ==~ Placebo
Week2 Week4 Weeks

Female subgroup: Post prandial loating

—— Ritaximin
Week2 Week 4 Weeks

=== Placebo

‘Aliment Pharmacol Ther. 2017 Mar:45(6):767-776

140aydosble-
Screening m‘::z‘m 10Wkfolowup
i (ro study mediaton)
dlyorplcebo)
}—— Month ] ———— Month2 ——+—— Month3 ——
Primary efficacy
Ralriza ealuaion period o
— = P 7 sudy
| ¢ ¢ ] |
T T T T T T T T T T T 1
17 W 2 8 % @ & % & 0 7 %
Day
ficacy
WeelygoblBSsmpomsA - A A A A A A A A A A A A
WeeklyBSrelatedbloatig A A A A A A A A A A A A A
y P k !
Qualiyofife A A A A
Safety
Aderseefiectsandcon- A A A A A A A A
comitant medications
Vitalsigns A A A A A
Laboratory tests A A A
Physical eaminations A A A
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14-Day 10-Wk follow-up
double- (no study medication)

~ 609 blind
@‘o, treatment
3 sop phase P-0.001
K}
[3
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]
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3 30
<
R
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A Combination of Rifaximin and Neomycin Is Most
Effective in Treating Irritable Bowel Syndrome Patients With
Methane on Lactulose Breath Test

Kimberly Low, BA, Laura Hwang, BS, Johnson Hua, MD, Amy Zhu, MD,
Walter Morales, BS, and Mark Pimentel, MD

+ Patients with methane on their
lactulose breath test (>3 ppm of

methane)
P=0.001
—P=0001—
§ + Tx group
H) 1. 500mg b.id. for 10 days of
A ;
;'ig i neomycin
8z 2.400mg tid. for 10 days of
R .
H rifaximin
Neomycn Riaimin Neo 4R, 3. both
Type of Treatment

FIGURE 2. Comparsion of the three treatment approaches in

their ablity, to eradicate methane based on postantibiotic breath = The combination of rifaximin and

test neomycin is more effective in treating
methane-producing subjects

J Clin Gastroenterol 2010:44:547-550

Effects of Rifaximin Treatment and Retreatment
in Nonconstipated IBS Subjects

Mark Pimentel - Walter Morales + Kathleen Chua * Gillian Barlow «
Stacy Weitsman + Gene Kim - Meridythe M. Amichai - Venkata Pokkunuri -
Emily Rook + Ruchi Mathur + Zachary Marsh

+ Retreatment with rifaximin is
highly likely to improve IBS,
even when used up to five
times

= suggest a lack of
development of clinical

ssss8328

Porcent of subjects who responded

A ;RTX SORTK WRRTK  SRTX

B o resistance to rifaximin
Success rate of each retreatment with rifaximin

Dig Dis Sci. 2011 Jul56(7):2067-72

Repeat Treatment With Rifaximin Is Safe and Effective in
Patients With Diarrhea-Predominant Irritable Bowel Syndrome

Anthony Lembo,’ Mark Pimentel, Satish S. Rao,” Philip Schoenfeld,” * Brooks Cash, o
Leonard B. Weinstock,” Craig Paterson,” Enoch Bortey,” and Wiliam P. Forbes”

A [E—— [T ——

Open-abel

Screening Observation at reatment
phase et

134 | 2wk | 4wk
placebo | rifaximin| follow-up

Oblain dailylwoekly symptom diary.

>

Gastroenterology. 2016 Dec151(6)1113-1121

Mean change from baseline

0.0

in abdominal pain scores
P

20 o

2wk Treatment-free 2wk Treatment-free
treatment] observation treatment] observation
=@=Rifaximin 550 mg TID
=#=Placebo

3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Weeks

Gastroenterology. 2016 Dec151(6)1113-1121

Table 3.Summary of Adverse Events During Open-label (n = 2579) and Double-blind (n = 636) Phases®

Open-label population Double-blind population

Rifaximin, 550 mg

AEn (%) TDM=2579  Riaximn 550 mg TID(n=328)  Placebo (n = 308)
Any AE 22019 140 427) 140 ¢455)
Drugrebted AE 809 6019 806
Serous AE B(11) 4012 4013
Most common AES
Nausea 5200 1267 709
Upper respratorytract infection 406 12067 806
Urinary tract infection B4 134 1549
Nasopharyngitis B(14 10030 929
Alanine aminotransterase ncreased 209 9 409
Blood creatnine phosphokinse increased 3112 907 3(10)
Bronchits 1506) 9e7) 5(16)
Aspartate aminotransterase increased 209 704 4019
Diarhea 2008 704 3(1.0)
Infuenza By 13 208
Sinustis %y 701 709
Headache 29 402 909
Attralgia 1707 309 806

+In a phase 3 study of patients with relapsing symptoms
of IBS-D, repeat rifaximin treatment was efficacious
and well tolerated.

Gastroenterology. 2016 Dec151(6)1113-1121

_60_
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FDA Approves Rifaximin for IBS

* In patients with IBS, the dose is one 550 mg tablet 3 times a
day for 14 days, with retreatment for recurrence up to two
additional rounds.

Systematic review with meta-analysis: rifaximin is effective
and safe for the treatment of small intestine bacterial
overgrowth

L. Gatta"" (%) & C. Scarpignate*

Background Results
Sl itestia bacteril vergrowth (S1B0) i  heerogeneous syndrome,  1ity-0wo stdies invlving 331 patets were inched. Lheualcades
n_rale according to_intention-to-treat_analyss was 70. .

characteised by an increased number and/ar abnormal type of bacteria in \‘:"‘”’7—_:—““
6 % (95% C
the small bowel. Over the past decades, rifaimin has gained popularity for \: (drug
L ! ¢ covariates (drug dose,
this indication despite its use i not evidence based. g

study design and co-therapy) independently asocated ith an increaed

enadication rate. The overall rate of adverse events was 4.6% (95% Cl: 2.3
Aim 75; 1= 636%). T e SUbst of sudes (- 107 alowrng Mhe andlyss,
To perlom a stematc reviw and meta-nalss to summarise eideie yprovement or resoion of symptoms in ptiens with eadicated SIBO
dbout the effiacy and safety of rifuimin to eradicate SIBO in adult  vas found to be 67.7% (95% CI: 44.7-869; I = 91.3%).

patients

Conclusions
Methods Rifaximin treatment seems to be effective and safe for the treatment of
MEDLINE, EMBASE, CCRCT, Scopus and Web of Scence vere searched  SIBO. However, the qualiy of the avaiable studis is genrally poor. Wel-
from incepton to March 16, 2015 for RCTs and observational stuie. Fr- ~ desgned RCTs are neaded to subsantiate these fndings and to establish
the optimal regimen.

thermore, abstact books of major European, American and Asian gastroen-
ferological meetings vere also examined.

Aliment Pharmacol Ther. 2017 Mari45(5):604-618
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Determination of Rifaximin Treatment Period According to
Lactulose Breath Test Values in Nonconstipated Irritable Bowel
Syndrome Subjects

Subyun Bae, Kwang Jae Lee
Young-Sang Kim, (8S),

185 patients. Howewer,ther are fw reports on the asocaton ofthe rifaximin treatment
periods withthe resuts o alactukose beath tst (BT, Therefore, we perfo

7 a the rifaximin
treatment periods with LBT et in nonconstipated IBS patients. We ko cvaluated the

sfer
scores. Atotal of 102 subjectshad a folow
subjects were divided nto groups according to teatment periodsof 4 weeks (1 = 3),

8 uweeks (1= 43), and 12 weeks (n-= 23). The groups with a longer treatment exhibited an

difernces 3190 min
tia LBT between the groups reated for 4 weeks and 12w
ment response was observed during the fist 4 weeks fo
groups. A symptomaticimprovement occurre carfer than LBT norma
reatment period over 4 weeks The results indicate that iferent fasimin reatment
periods Tevels to

Keywords: Iitabic Bowel Syndrome; Smal Intestinal Bacterial Overgrowth; Lactulose
Breath Test; Rifwimin

+ Conclusion
- When rifaximin treatment is administered in response to IBS symptoms, a
premature termination of the treatment can happen while SIBO still exists.
- The adjustment of the treatment period more efficient management of SIBO
symptoms.

CLINICAL INVESTIGATION

W

Changes in Fecal Calprotectin
After Rifaximin Treatment in Patients
With Nonconstipated Irritable
Bowel Syndrome

Seok-Hoon Lee, MD, Cho-Rong Kim, MD and Kyu-Nam Kim, MD, PhD

Department of Family Practice and Community Health, Ajou University School of
Medicine, Suwon, Gyeonggi-do, Republic of Korea

Am ) Med Sci. 2019 Jan357(1)23-28

Charts of patients who performed LHBT
from January 1, 2015 to May 31, 2017 were reviewed

‘ 616 patents were identifed ‘

375 patients were excluded due o:
- Constpationpredominant IBS (1= 102)
- Negative result on initial FC (= 173)
- History of other Gl disorders (n=22)
- Use of any drug that can nfucnce bovelfution (1= 78)

241 non-constpated IBS ptiats with levated FC levels

{3t vere excluded et poor medicaion compline

198 patiets were analyzed

Am ) Med Sci. 2019 Jan357(1)23-28
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Treatment duration Initial visit 4weeks Sweeks 12weeks
Sweksgow (1=115  Fecalcabrotectn 84521318 <11.5mghg
[ Likertscale 44108 21107 -
Sweeksgowp (1=39)  Fecalcabrotectn 13642167 917+1441  <115mgkg
Likertscale 45107 29109 2208
12wesksgroup(p=8)  Fecalcaprotectn 9541915 1255£281 123522808 <11.5mkg
Likert scalg 47410 31108 23+09 1909
Pralug” 0.187

P-value*

0%

<00

<00

g g 8

Fecal calprotectin

&
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Treatment draton

Dueels

el clpotein - — Lt scoe

[

These findings suggest that fecal calprotectin might be a useful biomarker for

measuring the effect of rifaximin therapy in nonconstipated irritable bowel
syndrome patients with elevated fecal calprotectin values.

Am ) Med Sci. 2019 Jan357(1)23-28

Fecal Microbiota Transplantation schematic

a) Sample preparation b Delivery methods

T T Rre——
fomhily  bybedeg bt ageradyr
et i el rendion s

) Metagenomic diversity increases

19-%!

A) Donor fecal matter is blended with saline solution and pushed through a metal sieve to achieve a homogenous
liquid solution. B) Processed fecal microbiota is either elivered via a duodenal tube or colonoscopy. €)
Representative data showing metagenomic diversity increases following FMT from lean donor to obese recipient.

Colonoscopy A

Yale J Biol Med. 2016 Sep 30:89(3):383-388

Fig. 2. Fecal microioa tanspanaion roceures. (4)Dono ol and o
mal sale (1:3) ground n a lender.B) Fcalsuspension i S0 yrges
0 nfuson usngoonoscapy.

Ciin Endosc. 2016 May:49(3):257-65

Faecal microbiota transplantation versus placebo for
moderate-to-severe irritable bowel syndrome:
adouble-blind, randomised, placebo-controlled,
parallel-group, single-centre trial

Frank Hipisch, g d Carolne Kolsad,Per ChistianVall, Rasmus Goll

Lancet Gastroenterol Hepatol. 2018 Jan3(13:17-24

Medicine

@
Fecal microbiota transplantation for patients with
irritable bowel syndrome
A meta-analysis protocol
Wenting Wen, MD, Haibo Zhang, MD, Juniong Shen, PhD", Luxia Wei, PhD, Shunong Shen, PhD"

lsmdy Protocol Systematic Review

Abstract
bioig,
ontpaton, and e danhea, corstpaton, andthe
A presen, i dscibents, astingent B d
‘antidepressants have been combined to treat 1BS, but the treatment process s long, which esuls in a large economic burdsn to
palents. Fcal microbi ! i it ! !
Inrecent years,

Asearch for i i |,
the Cochrane Library, Embase, GinicalTral ino Med, ScienceDirect, VIP, and Warfang
Data. . The risk of bies for
6achRC] i RevMen V5.3 software wil
'be used to caloulate data synihesis when meta-analysis is alowed.

Thisstucy T IBS.

‘This study wil detemmine f FMT is an effective and safe inervention for 1BS.
PROSPERD regisation rumber is PROSPERO CRO42018108080.

Abbreviations: Cis = confidence intervals, FMT = focal microtiota ransplantation, 1BS = irtable bowel syndrome, RCTs =
rendomized coniroled tisk.

microbioa trnspantaton, i

meta-analysk, proed

Replace

+ Agents for digestive support
- Consider a short course of pancreatic enzymes and
in some cases Betaine HCL if low acidity.

+ This step may not be necessary.
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Reinoculate

+ Reinoculate refers to the reintroduction of desirable GI microflora
(probiotics) to obtain a more desirable balance of microflora, as well as
support for these probiotics with prebiotic fibers.

+ Clinical approaches may include:
+ Bifidobacteria
+ Lactobacillus
+ Inulin or fructooligosaccharides (FOS), soy fiber
+ Soluble rice fibers
+ Arabinogalactans

Fermentable oligosaccharides, disaccharides, monosaccharides and
Polyols (FODMAPs)

Non-starch
polysaccharides

Resistant

Pt
phosphate
ey
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~ ! Oeloio
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v i ) Pstsptoccd
ReyiCoh /s s
uniecsc
Vireta

HivaE, etal
7;108(8):354-8. Review

BratslLek Lisy. 200

Ramakishna 8S. Role of the gut microbiota in human nutiion and
metabolism. J Gastroenterol Hepatol. 2013 Dec:28 Suppl 49-17.

Fermentable oligosaccharides, disaccharides, monosaccharides and
Polyols (FODMAPs)

Table 1. FODMAP carbohydrates and their richest food sources

FODMAP Richest food sources

Fructo-oligosaccharides [fructans] Wheat, rye, onions, garlic,artichokes

Galacto-oligosaccharides (60 Legumes

Lactose Milk

Fructose Honey, apples, pears, watermelon, mango

Sorbitol Apples, pears, stone fruits, sugar-free mints/gums
Mannitol Mushraoms, cauliflower, sugar-free mints/gums

Barrett JS et al. disacchardes. d polyols (FODMAPs) and nonaliegic}
food intolerance: FODAPs of food chemicals? Therap Adv Gastroenterol. 2012 Ju5(4):261-8,

The low FODMAP diet improves gastrointestinal
symptoms in patients with irritable bowel syndrome:

a prospective study

R. H. de Roest,"** B. R. Dobbs,* B. A Chapmen,® B. Batman,"** L. A. O'Bren,” 1. A. Leeper,”
C.R. Hebblethwaite, R. B. Geany'?®

Int J Clin Pract, 2013 Sep:67(9):895-903

A Diet Low in FODMAPs Reduces Symptoms of Irritable
Bowel Syndrome

Emma P. Halmos, Victoria A. Power,” Susan J. Shepherd, Peter R. Gibson,
and Jane G. Muir'?

Gastroenterology. 2014 Jan:146(1):67-75.5

A Diet Low in FODMAPs Reduces Symptoms in Patients With ~ ®
Irritable Bowel Syndrome and A Probiotic Restores
Bifidobacterium Species: A Randomized Controlled Trial

Heidi Maria Staudacher,' Miranda C. E. Lomer,"”* Freda M. Farquharson,” Petra Louis,"
Francesca Fava.“‘ Elena Franciosi,” Matthias Scholz,” Kieran M. Tuohy,” James O. Lindsay,”’
Peter M. Irving, " and Kevin Whelan

Co-administration of the multistrain probiotic increased
numbers of Bifidobacterium species, compared with
placebo, and might be given to restore these bacteria to
patients on a low FODMAP diet.

SBalocatadts || L Sramsaou
fow FODMAP diet and
sham diet mw prod |

27 included in intention-to | | 26 included in intention-to || 24 included in intention-to
treat analysis treat analysis treat analysis

27 allocated to

sham diet and placebo low Fogm; gm and

27 included In intention-to
treat analyai

22 ncluded in per protocol|

analysis

§ excluded from analysis
r8asons.

18 included in per protocol|
analysis
oxcluded from analysis
commenced antibiotics

liant with

22 included in per protoca|
analysis H
4 excluded from analysis |3

25 included in per protocol
analysis
2 excluded from analysis

1 protocol violation 1 commenced anibiotic
1loss to foll 2 non-compliant with en . wi

2 non-compliant with probiotic L probiotic

placebo

Gastroenterology. 2017 Oct;153(4)936-347

Prebiotics

+ Prebiotics :most plant-based foods.
- Need at least five grams of them to make an
impact
= Generally, can not be included within a tiny
capsule as a symbiotic.
- Eating real (fresh) food is a far better way about
getting enough prebiotics
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Probiotics for Preventing and Treating Small
Intestinal Bacterial Overgrowth

A Meta-Analysis and Systematic Review of Current Evidence

Changging Zhong, MS,* Changmin Qu, MD* Baoyan Wang, BS#
Shunen Liang MS* and Boln Zeng, MS*

Sly 4
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Soter o 1) - 15410128 0T could effectively decontaminate
Suttl (hsquand=00%,p=081) 149(107,208 8312 SIBO.
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Koakghietel (2014) + 140(0%5,208) 3472
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Probioics vs. placedo

Limaetd (201) —+ 200(129,69) 1104

Kok etol (2014) = 950(056, 16086)1 12

Sublotal (I-squared = 0.0%, p = 0.429)
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39(141,1%) 1216

g/ 10.4082Am.17.0064 o Kren J Fam Med
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A Randomized Clinical Trial of Synbiotics
in Irritable Bowel Syndrome: Dose-
Dependent Effects on Gastrointestinal
Symptoms and Fatique

Ol (lsqaed=257%,p=020) () 181(119,217) 10000 Sang-Hoon Lee', Doo-Yeoun Cho?, Seok-Hoon Lee', Kyung-Sun Han', Sung-Won Yang', Jin-Ho Kim', Su-Hyun Lee',
Soo-Min Kim', Kyu-Nam Kim**
5 2 "Department of Family Practice and Community Health, Ajou University School of Medicine, Suwon, Korea
A e Wity Join 2017 Ao 1430031 “Department of Clinical Pharmacology and Therapeutics, CHA Bundang Medical Center, CHA University School of Medicine, Seongnam, Korea
. Table 2. Oinical varabls ofthe study subjects at he es i, 8 weekes fter basefine (1=26)
38Subjcts srened * Uttra-Probiotics-500 Variadle Placebo 1=10) Lowdose 1=10) High-dose 1<8) P-valie
BExcuded: Abdominal discomfort score 54123 33:09 20411 0002
5 Prior Gl medica % S i o A
logseadess |+ Each capsule contains 10 billion colony- LT 52l J2 o o
—t— forming units of probiotic bacteria Formed stoo requency (per 10 times) 3?6 59827 7;:1'3 0007
DRandonized comprising six strains of Lactobacillus TpgaSTC Seness sote TOT T TR LKL
(hamnosus, acidophilus, casei , bulgaricus, g:?sea;“”_ - ;g*;g 33‘311043 ;g‘gz g'ug
l— plantarum, and salivarius) and two strains ?“9“9?”97'1—3% ‘4‘9’76 35‘—22 24‘% 0’5‘23‘
' ' of Bifidobacterium (bifidum and longum). o Vo Ay ke § - 5 :
Mulidmensional Fatigue ventory 80127 T43£152 134136 004
L Nowi | | ki The Tow ol O] LK) T o T
« Each capsule also contains 175 mg of Hemoglobin (g/dL) 146215 142:07 13812 0382
s | fructooligosaccharides, 150 mg of Ulmus Heai ) i L AL L
=" Gavidana Sippery in bark powder), 10 i B v
mg of Geum urbanum (herb bennet) N”a_"ate?m'm"a:s s ) 2902 i 2331 - e i
' ¥ powder, and 100 mg of inulin powder as aning aminotranstease (L) 019 314 181261 .
fiGanei —_— - prebi otics 1-Gltamylanspeptidase (U1) 284180 01185 184261 0701
' Bood urearitogen (g 12020 13424 15852 0166
Creatinine (mo/d) 09:02 08:01 09:01 0181
Values are presented as mean-standard deviation. P-valuesfrom the Kruskal-Wals tst
*P<0.05.
Korean J Fam Med. 2018 Oct 26. doi: 10.4082/kjfm.17.0064. [Epub ahead of print]
Clinical Study
The Therapeutic Effect of a Multistrain Probiotic on p— P—
Diarrhea-Predominant Irritable Bowel Syndrome: A Pilot Study " T i
84 7T Puiwe=0019 6
Seok-Hoon Lee, Nam-Seok Joo, Kwang-Min Kim, and Kyu-Nam Kim o £y
Department of Family Practice and Community Health, Ajou University School of Medicine, Suwon, Republic of Korea - 9 T ’
s + The probiotic agent used in the present 1 )
Sovli= 1) study was Ther-Biotic® Complete, a multi- Hood ool
t species probiotic combination (Ther-Biotic® fom fm 0 '
omplete; ProThera, Inc, USA) desuqned and L e  inb
e b L] marketed for various digestive problems
mdudmg IBS. Hatlence: Epigasric soreness
$
[ Lo + Each capsule contains 25 billion active e bl s e 6 Prahe-035
bacteria with 12 different strains: C o :
[ —— Lactobacillus rhamnosus 6.0 billion CFU; . o
Bifidobacterium bifidum 5.0 billion CFU; L IR
= r acidophilus 3.0 billion CFU; L. casei 2.5 billion L
P FU; L plantarum 2.0 billion CFU- L. salivarius 2 ]
20 bilion CFU; 8 fongum 1.0 billion CFU; :
Streptococcus t/]ermo€h//us 10 billion, CFU; L
' bulgaricus 1.0 billion CFU; L. paracaser 0.5 o -
mi e h billion CFU; 8. /actis 0.5 billion CFU; and 8. Ralne Sk Bacine Sets

breve 0.5 billion CFU.

Gastroenterology Research and Practice, Volume 2018,

Gastroenterology Research and Practice. Volume 2018
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Taste 2: Fecal microbiome analysis before and after probiotic ingestion.

Mean £5D y -
Group Baseline Sweeks i il
. FAS 25111607 1987630 0017 -938,-11.2
Observed OTUs (ChaO1)
PPS 584612 188.1£55.1 0017 -102,-133
S . FAS 4291169 5431146 0020 23,206
Beneficial bacteria .
PP§ 4l .8 3 0.018
) ) EAS 1254133 0010
Deleterious bacteria N
PPS 130139 0010
- TAS 08910 0010
Lactic acid bacteria
PPS 103+1.0 45645.16 0.010

(a) Lactulose hydrogen breath test

Positve subjects at baseline (%) Positve subjects at 8th ek (%)

6(545) 1(40)
(b) Fecal calprotectin
Mean value at Mean value at Pralie
baseline (mg/kg)  8th week (mg/kg)
FAS group 32346849 18041327.1 0375
PPS group 36447291 2009+347.6 0375

Probiotics: Questions to answer

mWhich species is best?

m Are combination agents better?

HWhat is the appropriate dose?

mWhat is the appropriate duration of treatment?
mWhat outcome measures are appropriate?
mWhat is the appropriate follow-up?

mWhat is the appropriate patient population?

“Repair”

+ Repair refers to providing nutritional support for healing and growth of the GI
mucosa.

+ Clinical approaches may include:
+ Nutrients important for GI repair: Glutamine, arginine, vitamin A, vitamin D, Vitamin C,
zinc
* Mucosal lining support (e.g., phosphatidylcholine)
+ Mucosal secretion protectants such as phosphatidylcholine, plantain, polysaccharides
+ Support for GALT function (e.g., lactoferrin, lactoperoxidase, whey immunoglobulins)
+ Antioxidants known to function in the GI (e.q. catechins)

+ Micronutrients shown to support healing (e.g., pantothenic acid, vitamin E,
carotenoids,)

+ Nutritional anti-inflammatories (e.g., curcumin, EPA and DHA)

Changes in Intestinal Bifidobacteria Levels Are

Associated with the Inflammatory
in Magnesium-Deficient Mice'
Barbara D. Pachikian," Audrey M. Neyrinck,* Louise Deldicque,* Fabienne

Evelyne M. Dewulf,* Florence M. Sohet,* Laure B. ! Amandine Eve
Yves Guiot,* Patrice D. Cani,* and Nathalie M. Delzenne

Ocdun

+ These findin:

Octudn

may particip
intestinal pel

Response

C. De Backer," Emilic Catry.*
rard, Marc Francaux,

gs can suggest that

decreased bifidobacteria content as
aresult of short-term Mg deficiency

ate in increased
rmeability, resulting in

colonic and systemic inflammation.

Role of zinc
Preservation of Intestinal Structural Integrity by Zinc Is
Independent of Metallothionein in Alcohol-Intoxicated
Mice

8 8 3 8

=
5

=
-
=
Liver TNF-a (pg/mL)
g8 g

Plasma Endotoxin (pg/mL)

EtOH

Con Zn  Zn+EOH

Con  EOH Zn  Zn+EtOH
Intrahepatic tumor necrosis factor (TNF-2) evels in mice 6

Plasma endotoxin levels in MT-KO mice 1.5 hours after
hours after gastric administration of ethanol

gastric administration of ethanol
These results suggest that zinc brought these changes, at least in part, by
preventing ethanol-induced transfer of endotoxin from intestine to circulation
which could be ascribed to preservation of intestinal morphology and permeability.

n Py
s b

Novel role of the vitamin D receptor in maintaining

of the intestinal mucosal barrier
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lovel role of the vi D receptor ining the integrity
Novel role of the vitamin D receptor in maintaining the integrity T v e d e ot aices ol o connngodcaionceit G

of the intestinal mucosal barrier issue. Please see page 304 for details.
) T — ) The Effect of Supplemental Enteral Glutamine on Plasma Levels,
;I::n\l::llg.ml;‘l;':l‘n\ll.nlm Mark W, Musch,' Gang Ning,” Jun Sun,” John Hart," Mare Bissonnette, Gut Function, and Outcome in Severe Burns: ARanrlomized,
D of Wedeioe ndPlg, The Uiy o Chss, Chis i Te Mk s for L Double-Blind, Controlled Clinical Trial
e, Th Pyt S U, Ui Pat,Pshons on "Gy o el Do,
Daparimen of Medicne, Universityof Rochester Medical Center, Rochester, New York Ye-Ping Zhou, MD; Zhu-Ming Jiang, MD?*; Yong-Hua Sun, MDf; Xiu-Rong Wang®;
‘Subitied 31 August 207; acceped i fnal foem 23 Ceober 2007 En-Ling Ma, MD*; and Douglas Wilmore, MD}
Nt Clin Pract Gasiroenterol Hepatal 2005 Jat 27 308-15 Pekin o : Beiing China,
Mechanisms of disease: vitamin D and inflammatory bowel disease. i s i
L o 59, L1YC Twiell Tawz IV
# Author information Plasma glutamine concentation, /L, Endotatin concentration, EU/mL,
Abstract Controlgoup(n =20) Gl group(n=20)  pvahue Control group (0 =200 Glagroup @ =200 p value
Unilrecenty 1, o b thou P PBD +1 3811+ 364 5e54 08 PBDHL 0089+ 0028 21
: ilaren PBD +12 3997 £ 406 0+T45 048 glég *g g:gz ig-gg g'gl
# =0 .
L Here, i Ll PBD +12 0.155 + 0.035 35
Inthe pathogenesis o infammatory bowel disease. postourn day (°B0)
VUK, OB 40 CIITOR MIOSOPY (M) SIS loarly elucidated, it i thought 10 nvolve a complex interplay
e e P 8 YR S35 oo st emionnesl, ol e s
e DSSimbrd ol iy hn VR e Iy e OO L pubogtle fcor b e o
cultutes, 1.25-dihydecxy-vitamin Dy (1.2%0H)Ds] markedly ¢ i function, and ntestnl hyperpermiskily s common n Taste 11T
o ight oo formsd by Coo3 oy by g 18D patcts (1. A ety high unber of st degree /M ratio
incton proin expsion s TR o peserved the s TYES of sl wilh Co's disase have inresed in- [ P e . )
iniegrty o ight jonctons in e pesenc of DSS. VDR knochdown 165Ul permeabiliy n the sbsenice of clnical sympioms (32. L + Enteral gl I
il riig WIRNA e oton o TER 42, ggsing b ysfntionprcedes,o s et & BDA omzom  omeom 4@ E pi€
i o ool 2SO0, o o il ey cay el i e dicase prees ht might e PBD+3 004950016 0050008 001 improved gut permeability, and
‘migrtion in vieo. These obsrvations sugget that VDR plays a genetic prodisposition and vironmental riggers. Indoed. pre- PBD +6 0051 £ 0013 0,018 £ 0003 034 b .
il i o e Bt b e e ety ious st e Gminsld dersed Cxpson and PDA2 0000 00180013 2 initially decreased plasma endotoxin
of juncicn complexesad the healing capctyof the colomc - iffrental localization of junction complex procins in the 24 - i &
o T e Dty cogonic e kil 16,29 Theror, dysr- levels in severely thermally injured
arie, Ieading 0 ineased soscepubilly 1o mwcosal Jaton of juncton proeins i an important pathogenic mecha- .
itsed ik of 10D ism undeying th Incesed iy e n e - patients.
gt oncton; sty bowe dicase; vt e socum il epiheiu of IBD) paicas .
Original Communication e
The Role of L-Arginine and Inducible o R e ba I a n ce
tric Oxide Synthase in Intestinal Permeability and farvyrat
outh 2012
Bacterial Translocation Ol moc
o Pl Eeal Ntin
DO 1011045025
T + Pay attention to lifestyle choices - sleep, exercise and stress can all
P . ’ N 3 Jouline sag oom
Tara Eliza Pacifico Quirino, MD'; Valbert Nascimento Cardoso, PhDY; SSAGE e affect the Gl tract
Rosana das Gragas Carvalho dos Santos, MS'; Warley Pinheiro Evangelista, MS';
Rosa Maria Esteves Arantes, PhD’; Jacqueline Araijo Fidza, MS
Maria Beatriz Abreu Gléria, PhD'; Jacqueline Isaura Alvarez-Leite, PhD'; s .
Marina Andrade Batista, MS'; and Maria Iabel Toulson Davisson Correia, PhD* — Regular aerobic exercise
= regular GI motility
Absirct = reduces the stress-induced enzymes that can
Background: Arginine has been shown to have several immunological and trophic properties in stressful diseases. Its metabolites, nitric:
axide (NO) and polyamines,are related o arginine’s effects. Thus,the sim of tis study was to determine th effects of the NO donor disrupt the Gl barrier.
Larginine andthe role of inducible NO synthase (NOS) on ity and bacterial trand model ofitestionl
obstruction (10) induced by a simple knot in the terminal ileun. Material and Methods: Male CSTBLE/ wild-type (WT) and iNOS
into 6 groups:Sham and Sh dard chow), 10 and 10- (standad chow +0), and

Arg and Arg-/~ (standard chow supplemented with arginine + 10). After 7 days of treatment with standard or supplemented chows, 10
was induced and intestinal permeability and bacterial translocation were evaluated. The small intestine and its contents were harvested
for ‘morphometic analyss and he d f oy Resuls: Pretreatment with arginine
‘maintained intestinal permeability (P > .05; Arg and Arg—/- groups vs Sham and Sham-/~ groups), increased polyamine concentration
in intestinal content (P < 05; Arg vs 10 group), and decreased bactril translocaion in WT animals (Arg group vs 10 and 10/~
groups). Absence of INOS aso presented  protetiveeffcton permesblty but noton bcterial translocaton. Condlsion: Argnie
‘supplementation and synthesis of NO by iNOS are important factors in decreasing bacterial translocation. However, when intestinal
ermeabity was considered, NO R a Getrmental rol. (JPENJ Parenter Eteral Nuir. RURRAXXXAN)
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Alcohol and Gut-Derived
Inflammation

Functional GI disorders
(Absence of GI organic diseases)

Test,
F t if possible

1
T I
I
Alcohol | Alclplh‘ol
1 P Normix 400mg TID for 1 months + Nutrional
support

Breath H,/CH, Test and/or
FC if possible o4 Notyproved GI symptoms

Normix 400mg TID for 1~3 months +
Nutrional support

1. Add laatives

CH, Tst, and/or 2. Consider antipsychotic and Gl molilty d
i po

Probiotics + Nutrional support

Increased Gut Leakage

BishehsariF. et al. Alcohol Res. 2017:38(2):163-171.




