SIBO: Overview & Update

Dr I\/Ilchael Stadtmauer
Vermont Integrat/ve & Naturopathlc Med/cme
* South Burlmgton VT -

&
AARM

Assocuatnon for the Advancement
of Restoratlve Medlcme




I BN YRS AT
e W%?%
il

] . o
.p,;w ‘,..Wm.., ﬂv
Ao nﬂmy S Rentig ik

)

W 4.;,




Small Intest1nal Bacter1al Overgrowth

Normal levels are thought to be less than 103 CFU in the ]e]una (as
opposed to 1()12 CFU in the colon) (and 101 2 | in the duodenum) =

| Older research had suggested 105 as an upper 11m1t of normal in the -

. Most often seen as a translocatlon of Cohform bacter1a (good guys)

, Technlcally 3 malabsorpt1on syndrorne (fat)

ICD—lO K9O 89 Other Spec1f1ed Intest1nal Malabsorpt1on -

l or, ICD 10 AO4 9---Unspec:1f1ed Bacterlal Intest1nal Infect1on f




ot her 1ssue

meta-




_ -'N'o;cOnsensilS?Q‘ﬁ-';d._éﬁnitib‘n -

< No past Consensus on testlng parameters (usrng Varlous parameters SIBO
= ‘-1s est to be present in 4 85% of IBS cases) | | |

No Consensus on treatment
Canmlmlcand/or maSk "a‘nd/ ‘Ol"zbe_imaskedﬁbyt many conditions

& . Treatment can be Very expenswe * -

= -":'ngh rate of treatment farlure (~30%) f -

- ngh rate of relapse (~30 /o)




Not fully understood

The SI has many defenses agamst bacterlal overgrowth and one or more of |
these is usually comprom1sed (but not always) = .

'-*'Knowniicaﬁauses:: =

£ Intestmal surgery / resectlon / f1stula / obstructlon / pseudo— -
‘, | _-i;'_ L._obstruct1on /adhesion /SI diverticuli/ ICV resection - ”Surg1ca1 -
- mampulatlons of the gastromtestmal (GI) tract usually lead to loss of = 5

= "Poor ICV tone [Low 11eoceca1 Valve pressure is 51gn1f1cantly assoc1ated s
§ "‘l'-’-,;l-. f.__w1th small 1ntestmal bacterlal overgrowth (SIBO) ng Dzs Scz 2014 ]un i

Asrde smgle Worst food for ICV health is popcorn (opm1on)
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Chromc pancreautls or - - |
InsufflCleHCy/ hepat1t1s / ClI‘I'hOSlS / NAFLD Chlcken / egg_

Immunodef1c1ency (sIgA)
Hypochlorhydrla— mduced or otherw1se

”In the small bowel PPIS cause polymlcroblal small |
= ,bowel bactenal overgrowth and have been assoc1ated
. with the d1agn051s of celiac d1sease [The 1mpact of

~ proton pump inhibitors on the human B

':gastromtestmal mlcroblome Clm Lab Med 2014 Dec] _i =




Intestrnal mot111ty dlsorders (Slow gastrlc emptyrng, constlpatlon »
. Scleroderma Muscular Dystrophy, Cystlc P1bros1s etc)

Ehlers—'anlos Syndrome(S) POTS MCAS all result 2 dysmotlhty- |

'd f_”_?'_-_-,-'_Cehac D1sease [Small 1ntest1nal bacter1al overgrowth and cellac
jf'dlsease' A systematlc review with pooled -data ana1y51s
Neurogastroenterol Motzl 2017 ]un]

Conclus1on about 30% of refractory Cehac disease is SIBO tW1ce
-as 111<e1y to have SIBO 1f v1llous atrophy present = |

Some stud1es found a ma]or1ty of cehac: pts had SIBO others
found less - » - :




enetics?: [Associations between IL-1RA
~ polymorphisms and small intestinal

~ bacterial overgrowth among patients with |
1rr1talebowel syndrome from India.

urogastroenterol Motil. 2014 Oct]




-"IBS/SIBo Interplay

. IBS Is a 'S dlagn051s - 1gnore l’f (ThlS 15 my op1n1on)

/_‘-;:,_,]ust a set of symptoms W1th a cause always

-Chromc 1nfectlon / bloatmg / d1arrhea /
| constipation/ nausea/ pa1n / crampmg does actually make e
B *[[l,one 1rr1table - = |

SIBO does cause potent1ally permanent changes to GI
'*-ffunctlon resultmg in a system more prone to symptoms |
ffrom food - - | -




Not really a chlcken / egg questron SIBO is the ch1cken

Overgrowth of E coh Shlgella and esp Aeromonas in SI asplrate strongly V |
~ associated with IBS d1agnosrs [Molecular assessment of differences in the ]
- duodenal m1crob10me in sub]ects wrth 1rr1tab1e bowel syndrome. Scand ] - §

Gastroenterol 2015]

- ’We demonstrate that methane present on breath testing is s1gn1f1cantly
assoc1ated with constipation in both IBS and functional constipation”
[Methane on breath testing is associated with const1pat10n° a systematlc
review and meta—analysrs. ng Dzs Sci. 2011 ]un] | '




», _Occurs durmg fastmg states (2+hrs after eatmg next food snackmg
'prevents onset) = | ‘

_Recurrent cleansmg wave movmg from stomach to end of SI

'/Regulated by the Interstltlal Cells of Ca] al (ICC) wh1ch chrect the protem '» | =
-fVmculm to create muscle waves '

E _E‘ifi_Damage is central issue m SIBO but causat1ve7 sequela’? or both7 -

£ '-:':POOr SI M0t111ty

Assoc W1th Dlabetes, Hypothyr01d1sm Scleroderma Sympathetlc
dommance post surg1ca1 etc -
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All Infectlon-causrng bacterla secrete CytoIethal D1stend1ng Toxrn (CDT)

; CDT has molecular m1m1cry W1th Vinculin (proteln that conducts the MMC)

. Ant1bod1es to CDT attack Vinculin (bad) - caus1ng potent1a11y long term Al attack
d1srupt1ng regulation of the MMC And so - What started as food poisoning is now an
~auto-immune d1sease -

< In1t1ates V1c1ous cycle of motllltv dlsorder and SIBO

’Post—1nfectlous IBS’ has been characterrzed for decades

1lin 9 people who get food poisoning will develop IBS; risk of IBS is 4x h1gher then
never having infectious enteritis; women (2.2x) and mental illness (2-4x) more hkely
Breath test1ng shows Hydrogen or Hydrogen Sulfide elevation

[Aut01mmun1ty Llnks V1ncu11n to the Pathophysmlogy of Chronlc Functlonal Bowel Changes Followmg Campylobacter ]e]unl Infectlon in a Rat
Model ng Dis Scz 2014] : S ne :

anaIy51s Gastroenterology 2017 Apr]




Hydrogen / Hydrogen Sulf1de and Methane dommance now seen as 2 d1fferent
cond1t1ons ' s e —— = .

. No longer seen as 2 s1des of the SIBO com
. Antr—Vmculm ant1bod1es are NEGATIVE m methane dommant cases

-~ Methane produced by Archaea spec1es -

S Not bacterra d1fferent cellular / nuclear membranes more complex RNA (llke

= Attent1on has focused on Methanobrembacter szthzz overgrowth o the pr1mary
~cause of methane-based constipation Archaea like to form biofilms: “many
‘archaeal species are able to adhere on b1ot1c and ab1ot1c surfaces and form =
complex b1of11m structures | '

[Archaeal blOfllmS W1despread and complex Bzochem Soc Trans, 2013] [Irrltable Bowel Syndrome, Partlcularly the =
Constlpatlon-Predommant Form, Involves an Increase in Methanobrev1bacter sm1th11, Wh1ch Is Assoc1ated with ngher =
Methane Productlon Gut Lwer 2016 Nov 10(6) 932—938] ~ = =




Methane harms the enter1c nervous system [Methane a gas —
-produced by enteric bacteria, slows intestinal transit and

~ augments small intestinal contractlle act1v1ty Am ] Physzol
- '_' Gastromtest Lwer Physzol 2006 ]un]

Creates Const1pat1on through spasm/ hyperton1c1ty

= . Requ1res d1fferent more Complex longer treatment

'*As1de elevated methane also assoc W1th Hyperglycem1aand
'.;)f_i;jﬁ-f{ffﬁf‘Obe51ty e




most often eprgastnc Centered w1th1n 3Om1n of a meal absent on wak1ng
and / or Abd Pa1n Crarnpmg, Borborygmus

and / or Dyspep51a Reflux

D1arrhea (Hydrogen / Hydrogen Sulflde predomlnant) / Constlpatlon (Methane |
predomlnant) or errat1c pattern —

Nausea

Belch1ng / Flatulence




:Fatlgue

'We1ght Loss / Can t gam welght desplte hlgh fat d1et

-Bram Fog Emergmg data suggests SIBO assoc W1th endogenous ETOH

lproductlon Causmg chromc bram fog and NAFLD (')
‘_Headaches / Smus Congest1on
Restless Leg— Syndrome 1ren steal by bacterla
| Aiti"Chromc ll2 Iron (bacter1al use) V1tam1n A D, E K def1c1ency (esp .

A_-lfwhen supplementatlon fa11s) but folate excess (from bacterlal




‘Worse after eat1ng, esp after h1gh insoluble fiber or complex sugars (always -
. ask what they can eat that does NOT make them bloated) BUT wal<e feel1ng |
f1ne - -

‘-Worse after probrot1cs (W1th preb1ot1cs)

-";’_ifSudden 1mprovement w1th ant1b1ot1cs for an unrelated 1ssue

“Const1pat10n worse W1th h1gh f1ber and flu1d d1et

Hx of food p01son1ng or bowel surgefy or Oplold s

| ITHx of hrgh fecal fat / V1t D does not Worl< / can 1 gam welght - wastmg

Fat mald1gest1on and malabsorpt1on occur mainly due to the decon]ugat1on = “i{

of bile acids by intraluminal bacteria, allowmg their absorptlon by the
. jejunum and leadlng to 1nsuff1c1ent concentrat1ons for m1celle formatron and;_' :
| fat absorpt1on [] Clm Gastroenterol 2014 Apr] _' = = | | s




| -'-Most common hx of gastroenterrtls (even years ago) and 1
- 'hypothyro1d1sm and high stress, and food 1ntolerance and short
stmt on pam meds for 1n]ury puts system over t1pp1ng pomt

,Long and early hx of antlblo’uc use and SAD d1et

_' .V-Long hx of iron and /or 1312 def1c1ency that does not respond well
to supplementat1on ' -

. Vltamm BlZ def1c1er1cy is caused by bacter1a1 consumptlon
; -;‘- .. ;{mvolvmg predommantly anaerob1c organisms within the
}'.1ntest1nal lumen before 1t can be absorbed [ ] Clin Gastroenterol 2014




. ;Fructose Sorbltol Lactose 1ntolerance much h1gher in SIBO pts than HOH'SIBO

= assessed flrst [ World ] Gastroenterol 2014 ]une]

~ IBSpts. Degree of intolerance drops dramat1cally w1th SIBO tx. SIBO must be

| Bacter1a1 Overgrowth*-'r — .

v

Damage to rnlcrovﬂh and enzyme product1on (d1sacchar1dase)

- -'-Disa_ccha'rid_es no longer digested properly (sucrose, lactose, maltose) /

No carbohydrates d1gested properly lots of bacterlal food /

SIBO ssx due to bacterlal flatulence




| AGastroparesm although at 1east 5 st 'd

'_Cehac dlsease IBD Chromc Pancreat1t15 ‘

-‘iSIFO SI Fungal Overgrowth (not mutually excluswe) (2011

B Pts)

Pt has Very SIBO—hke symptoms but is better on no- sugar *
then low F.DMAP d1et - -

No ab111ty to test currently (produce C.z)




» The phys1cal presence of bacter1a1 overgrowth ahve or dead appears.-v
= {0 tr1gger zonuhn express1on . = |

-~~_,Zonulm stlmulates opemng of the tlght ]unctrons

ff 1»;"‘,i,3.T1ght ]unct1on opemng allows water mflux for flushmg effect but |
= “:-ChI'OIllC st1mu1at10n allows outflow as well >*Bczsed on the work of Dr. Alesszo -

'_ Issue compounded by bacter1a1 overgrowth producmg LPS (bacter1a1
£ “-;endotoxm) wh1ch now has d1rect access to c1rculat10n | |

;,Stud1es show heahng of trght ]unctlons followmg SIBO ant1b1ot1c
}therapy [Gut Microbes. 2014 ]ul] . | -




jf'r.-';LPS is super-bad for the brarn It
= -"‘produces changes 1n the arnygdala and hlppocampus

| produces alterat10ns 1n serotonln levels |

= causes degeneratlon and reduet1on in dopamrne (DA) neurons

: ekacerbates h1pp0campa1 darnage 1nduced by selzures -
. ’f’_‘degrades i fow -
- ':;-_results 1n dregeneratron of Myehn
= | | ; Premotes excesslve numbers of chohnerglc neurons (nausea 7 d1arrhea abd crarnpmg)

- i;"-f_.results 1n Whlte Matter Damage (MS'?)



http://www.microbialinfluence.com/Brain.html

. By administering small doses of intravenous
endotoxin to humans, a variety of acute

mﬂammator / responses are induced Wh1ch

are qualitatively similar to those that occur
~ durmg the early stages of septic shock. ...a
- wide variety of inflammatory mediators are
~ released which appear to contribute to these
resonses mcludmg TNF-alpha. .




”’Hypothyro1d1sm prommently decreases the gastroesophageal motlllty and hence it is
recommended to evaluate thyroid functions in admitted patients complaining dyspepsia”
~ [Link between hypothyr01d1sm and small 1ntest1nal bacter1a1 overgrowth Indzan ]
— Endocrznol Metab 2014 May—]un] = | el -

= Also potent1al 1ssues W1th ICV tone, gastr1c ac1d productlon and thyro1d med1cat10n : _ -
‘ -‘_absorpt1on ' = > = ‘ -

s = The thyr01d makes mot111n77 ”The effects of thyr01d motllm ” part1c1pate in the regulatlon
’ .:f_‘{_of the MMC < [Academzc ]ournal of Second leztary Medzcal Unzverszty 2010] | -

”These results demonstrate that mot111n from thyrord cold be secreted into perlpheral
plasma and affect gastr1c mot111ty “U Neuroendocrmol 2011]

- 3I_"’Funct1onal thyrord d1sorders Were assoc1ated W1th bacterial overgrowth and d1fferent
| ‘-_-f-m1crob1al compos1t10n = [Mol Cell Endocrmol 2 ' o

8 _A'Thls is bad Long term Levothyroxrne use = 3x greater r1sl< of SIBO development

[Levothyroxme therapy and 1mpa1red clearance are the strongest contrlbutors to small 1ntest1na1 bacterial overgrowth Results of
== retrospectlve cohort study World] Gastroenterol 2017 Feb 7] : - : :




transit

. “The lata described here support the notion that

- SIBO induces an immune imbalance leading toa
~ state of chronic inflammation, mitochondrial
unctlon wepatic fat accumulation and

[The Role of Intestmal Bacterla Overgrowth in Obe51ty-
Related Nonalcohohc Fatty leer Dlsease Nutrzents 2014, 6]




. Dlabetes

= ”Our study showed for the f1rst t1me a poss1ble role of CH4 product1on N
- metabolic control. In partlcular the most mterestmg data is that an increased
_-Values of HbAlc seems to be related to a gut CH4 productlon as confirmed by

,1ts s1gn1f1cant 1mprovement after erad1cat1on therapy [Minerva Endocrznol 2014 Sep]

- $ Th1s new fmdmg demonstrates that metabohc endotoxemla dysregulates the
= fmﬂammatory tone and triggers body weight gain and diabetes. [Metabollc
- endotoxemla 1n1t1ates obe51ty and 1nsu11n re51stance Diabetes. 2007 ]ul]

”We found that changes of gut m1crob10ta induced by an antibiotic treatment
~ reduced metabolic endotoxemia... This effect was correlated with reduced
- glucose intolerance, body Welght gain, fat mass development, lower
o mﬂammatlon ooxidative stress, and macrophage infiltration marker mRNA
express1on in v1scera1 adlpose t1ssue [Dzabetes ]une 2008] : i




Gall bladder dlsease/ dysfune1ton [Prolonged orocecal transrt |
time enhances serum bile acids through bacterial overgrowth contrlbutlng
= factor to gallstone dlsease I Clzn Gastroenterol 2014 Apr]

-~ Parklnson st SIBO was not assoc1ated W1th worse
gastromtestmal symptoms, but independently pred1cted

| worse motor function. 50% had improved motor functzon

' "followmg treatment [Parkinsonism Relat Disord. 2014 May] (LPS...?)

Common in chlldren W1th abdommal pain of unknown |

or1g1n esp with belchmg and poor appet1te [] Pediatr
Gastroenterol Nutr 2015 Apr] —




. = Back before last year.‘. = -

All of the ava11able methods to test for SIBO have 1nherent 11m1tatlons and no"

gold-standard’ dJagnostlc test for the condition exists. [Review article: small

— _intestinal bacterial overgrowth - prevalence, clinical features, current and developlng
= dlagnostlc tests, and treatment Alzment Pharmacol Ther 2013]

ThlS Created unease in the Conventronal medlcal communlty and confus1on about d1agnos1s

Then

Hydrogen and Methane-Based Breath Testlng in Gastromtestlnal Dlsorders The North» =
Amencan Consensus Am ] Gastroenterol 2017 May] | |

Conclus1on BT is useful in the d1agnos15 of carbohydrate maldlgestlon methane- -
assocrated constlpatlon and evaluatron of bloatlng /¢ gas — -

Sets out standards for testlng and d1agnos1s - - —




,'Glucose Vs Lactulose HBT (Hydrogen / Methane Breath Test)
| ;Glucose “ mlght be more accurate absorbed w1th1n 2 feet.

'.'-Lactulose Per51sts 1nto the colon only dlgested by bacterla -
. (welack proper ‘enzymes); able to detect distal overgrowth -
. thought by some to by more prevalent than prox1mal should see
. 'f-_-'splke at 12Om1n (+ / ) 1nd1cat1ng entry into colon | | '

"73 hr test preferred

- Endoscopy Asplrate theoretrcally great actually terr1b1e
"-_‘fr,_";_’f(lnva51ve expens1ve mlsses a lot of cases can only reach 1 / 15th of :




No knowledge of actual spec1es at play =

= No ab1l1ty to do sens1t1v1t1es j;j- .
',"Controversy around 1nterpretat1on persrsts

| .—‘__Hydrogen/ Methane dom1nance does not always pred1ct
= fsyrnptoms - - ‘

,leydrogen / Methane assessment grossly under represents the
B ;,".;complex1t1es of gas product1on in the sl * “

-'-"-l'Q»i:"‘*i’Methane levels peak hours after sugar 1ngest1on Breath methane -




i | ,'P1mental et al at Cedar Sma1 recently announced development of a ”4_
8as test” -Ha, CH4, st COx - -

_Unpubllshed research presented at 2018 D1gest1ve D1sease Week =
~ Conference of a large scale clinical study revealed s1gn1f1cant correlat1on
| 'fff_;.of HzS elevat1on in breath testmg w1th IBS-D = ' = =

E “;,_HZS measured levels Correlated strongly wrth symptom severlty

."};i‘;But questlons remam
Why does 1t matter? |

W1ll 1t help dr1ve treatment dec181ons7 we can already effect1vely treat
. IBS—D due m1crob1al overgrowth / mfectlon | -




Pos1t1ve
Hydrogen >= 2|ppm rlse in ppm 1n f1rst 9Orn1n 7' 'Z
- _—7 _€-'Aj}'_f;Methane > 10ppm level (not rrse) at any po1nt

8 : Methane - 3 ppm level at any pomt (researchers) reason for th1s is that
- methane is only detected when Methanogens are >1O6 but >1O4 thought to be
- ."',-;i'ﬂ_»-‘.;fj-Chnlcally relevant (leental) = = ,

£ = _.f'Basehne should be <1O cornblned

I'Comblned r1se of <15 (non—standard not rnentloned by Consensus commlttee)




Sample

1 Baseline

2 20 min

3 40 min

4 60 min

5 80 min

6 100 min

7 120 min

8 140 min
| 9 160 min
] 10 180 min_
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Sample

1 Baseline

2 20 min

3 40 min

4 60 min

5 B0 min

& 100 min

7 120 min
8 140 min

g 160 min

221212812288 (2




| i Baseins
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120 Min.
140 Min.

160 Min.
180 Min.
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ber Expected Location Collection Interval ppm H m CH Combined

Baseline 1

20 Min. 1

Small Intestine 40 Min.

60 Min.
80 Min. 1
100 Min. 51 55

o | semesine | wowe | w | 5 | » ||




-— '.l*':Much d1sagreement on methane 1nterpretat1on = = -
- Elevated hydrogen baselme maybe 1mpr0per prep, maybe not

f’Elevated methane baselrne some say automat1c pos1t1ve others d1sagree 1f -
__:i;.const1pat10n predommant probably pos1t1ve | _

f;'Slow trans1t may result 1n methane rise tal<1ng longer then 3 hours to 1n1t1ate; |

"’i‘Very low or ‘0’ results may 1nd1cate Hydrogen Sulf1de product1on Wthh
steals hydrogen from methane producers so both may be low - currently

= ?‘1 mp oss1ble to kn()w for sure and not known how to spec1f1cally treat.

Rapld trans1t may cause lactulose to reach cecum in <9O min causmg false - B
| J"‘f[‘pos1t1ve peak e | e




3 Pﬂlars to a good protocol

Dlet

Antlmlcroblals Rx Herbal or Elemental d1et

Don t forget about SIFO
Supportlve products
Prokmetlcs '
Cé[rmrnatrvle;s - -
Probrotl‘cs“ﬁ .

/ B1le support / Ac1d support




D1et therapy can be useful in SIBC asa d1agnost1c |
_ a1d for symptom relief, for effect1ve treatment -}
‘_ﬂnd fOl‘ prevent1on of recurrence |

| ~‘_D1etary mterventlon and mod1f1cat10n isan

1mportant part of the global management of .

| : QSIBO and related GI d1sorders

'-_'Refer to an RD for better compllance and
- outcomes . fff;_.;.}?‘_- - = ‘




Carbohydrates'

CHOs are the mam food source for bacter1a

Bacter1a can munch on ANY CHO (all plant—based food)

Carbohydrates tend to feed bacter1al populat1ons and potent1ally worsenor
promote overgrowth - = | -

Carbohydrates are fermented to gas by bacter1a resultmg in class1c SIBO 55X = -
F1bers (1nd1gest1ble CHOs) are the worst for causmg symptoms

Gas productron results m bloatmg, pam d1stent1on altered stool patterns




Carboh',}drate tolerance Varles greatly from
1nd1v1dual to 1nd1v1dua1 - ' -

. mptio |
restrlct CHOS . .

% There is no perfect approach / d1et needs to &
B be 1nd1v1duahzed - .




‘_ SIBO d1et goals

= ﬁEmpha51ze easﬂy dlgested and absorbed foods
_'.Reduce fermentatlon potent1a1 df*: -
- 'ff ~;__"'Restr1et f1bef (Cause51ssues) =
":‘.'-.Eneourage 1nfrequent meal and no snack1ng

= ';-"';ff"Goal of d1et is pr1mar11y to manage symptoms e try to feed the —
 bacteria as little as poss1ble However total starvat1on is 1mposs1b1e SO NO. need
- I:to be overly dogmat1c = : | |




Wh1ch 1s best fcr managmg SIBQ7 .-

= Paleo

| . Cedar-Sinai Diet (Pimentel)




GAPS Dlet

Gut and Psychology Syndrome (GAPS) by Dr Natasha
~ '-‘f‘j.;_Campbell- Mclnde -

| ?.'i-f'}.No Sc1ence to back up C1a1ms/ aPProach -
' Very restr1ct1ve/ d1ff1cu1t

3 | ff:H1gh ammal fat / protem d1et but also mcludes hlgh FODMAP
R foods

:‘4'2’".;-”"1368’( fOl‘ mood / bram dlsorders not the best for SIBO SX control s




 restrictive




x>
i V’Qngmally developed for IBD d1arrhea

,;‘-,;'i;AjGram free low f1ber/ carb d1et

""-'~;Allows'"some h1gh FQDMAP foods

~'11',_‘”;',Starts off Very restr1ct1ve Can be obstacle 'v

! But easy allowed / not allowed system to follow .




| ’”SCD therapy in IBD is assoc1ated W1th chmcal and laboratory 1mprovements -
as well as concomitant changes in the fecal microbiome” [Clinical and fecal
microbial changes with diet therapy in active mﬂammatory bowel dlsease
| ]ournal of clznzcal gastroenterology 52 2 (2018)] |

"‘,"SCD d1et increases m1crob10ta d1vers1ty in IBD pat1ents [The bacterial

_ microbiome of inflammatory bowel disease patlents on the Specific
-'~i.'-.Carbohydrate D1et (SCD) Gastroenterology 2013]

| A"ff”Changes in the composmon and complex1ty of the gut m1crob1ome were
identified in response to specialized carbohydrate diet. The SCD was

= ~associated with restructuring of the gut microbial communities.” [Analy51s of

\_."'-."“"gut microbiome and diet modlflcatlon in patlents W1th Crohn’s dlsease |
§E SO0 Mzcmbzol Infect Dzs 2014] . | '




Cedars S1r1a1 Low Ferrnentab1l1ty D1et

- -reated for SIBO preventmn after .

| treatment

Allows gluten and 51rnple carbs Wh1te »
r1ce wh1te potato wh1te bread

No "tro less restr1ct1ve .




FODMAP d1et

Developed by d1et1c1ans Sue Shepherd Peter G1bson & colleagues |
at Monash Un1V (Austraha) to manage IBS / FGD symptoms =

Attempts to el1m1nate problemat1c d1ff1cult to d1gest CHOs

B :;_:__; . F Fermentable(&osmotlcaﬂy act1ve) [Broken down by bacterla in the gut]
= e O= - Oligosaccharides (Fructans Galactans) | | '
{ja‘é_- D= Disaccharide (Lactose) | - -
B ‘ l\/l MonosaCChande (Fructose) (frults sugar snap peas honey, agave) =
0 A= And |
- ':-. P Pglyols (sugar alcohols Mann1tol Sorb1tol Xyl1tol)




FODMAPS mald1gest10n -

Can be genet1c secretory, mot111ty based
Poor d1gest10n results in large sugars mov1ng 1nto h1gh bacter1a areas =
*- 2 negat1ve effects to maldlgestlon

Osmot1c effects und1gested sugars pull water into the lumen
caus1ng added pressure and d1arrhea |

Fermentatlon Gas product10n causes pressure paln (bloatlng) &
altered motrlrty, altered transit time, alternated lum1nal pH and can
contrlbute to changes in the mlcroblota - =




FODMAPS mald1gestlon Why?

Lactose Up to 70% of World populatlon has 1actase non—per51stence 1nto
= adulthood Also can see LI develop in post 1nfect1ve IBS |

- | _'_'-l.‘:Fructose Poorly absorbed due to slow act1ve transport mechan1sm to
= .:;."_fcross eplthehum It is thought that as many as 30% of populatlon has

‘* V*{.Fructans humans lack d1gest1ve enzymes -

o ~Polyols Large compounds Absorbed through passwe transport
- ﬁ.through spee1a11zed pores in intestinal wall. Pore size affected by B
. }1nﬂammatron etc. .nly about a thlrd is absorbed the rest is fermented =
- and acts to draw Water 1nto lumen - =




- 'FODMAP dlet

. '»Allows GF grams and starchy Veggles
- Removes most h1ghly fermentable f@()ds
46 wé“e‘k elntﬁnatmn followed by .remtrodu-ctlon -
. *Measﬁrablexﬁttrtent def1c1enc1es after 3 months - -
"Some Yes/ n0 but lots of ’kmda 61‘ ’howmuch’ |

E Aﬁ’Well reseafChed




"NS sx in pat1ents with functional

_Gl d1sease [Fermentable Sugar Ingestlon Gas Productlon and Gastromtestlnal and Central Nervous System |
—Symptoms in Patlents W1th Functlonal D1sorders Gastroenterology 2018 ]ul 12] -

A low FODMAP d1et reduces total bacterial count and gas product1on [A low FODMAP diet is

associated with changes in the m1croblota and reductlon in breath hydrogen but not colonlc volume in healthy subjects. PLoS
One. 2018 Jul 26 13] : '

- ALow FODMAP Gluten—Free Diet Improves Funct1onal Gastromtestmal D1sorders and

‘ *Overall Mental Health of Cel1ac D1sease Pat1ents A Randomlzed Controlled Tr1al
-‘ Nutrzents 2018 Aug4

BEST PRACTICE ADVICE 5: A low FODMAP diet may be offered for management of

functional GI symptoms in IBD with careful attention to nutritional adequacy [Functional

gastromtestmal symptoms in patlents with 1nf1ammatory bowel dlsease A clinical challenge. Clin Gastroenterol Hepatol 2018 Aug
i |

-’; LOW FODMAP d1et assoc1ated Wlth lQSS abdommal pam in IBS [Randomlsed cllnlcal trlal gut

— _'e_mlcroblome blomarkers are associated with c11n1ca1 response to a low FODMAP d1et in children with the 1rr1tab1e bowel
'syndrome Alzment Pharmacol Ther 2015 Aug] | : ' ‘

_;_HOWEVER 2 large rev1ew art1cles (Alzment Pharmacol Ther 2015 Am L Gastroenterol
= 2018) found only fa1r to poor eV1dence for the use of low FGDMAP diets in the treatment}.




SCD : Low FQDMAP SIBO dlet

‘Develc)ped by Dr Alhson S1ebecl<er .

 ":"‘ _~ _4l"ﬁ-'-lSpeC1f1c f@r SIBO symptom rehef

‘.'Base SCD d1et W1th mod1f1cat10ns for h1gh
‘;;-«}fermentab1l1ty foods

'i'NO :rams IOW f1ber .

. Z- No Intro




Vegetables

T —
o

SCD “LEGAL" SCD “LEGAL" SCD “LEGAL”

LOW FODMAP MODERATE FODMAP HIGH FODMAP
Artichoke Hearts* 1/8c Asparagus 1spear  Asparagus 4 spears
Arugula Artichoke Hearts* % ¢ Artichoke
Bamboo Shoots Butternut Squash Avocado
Beet 2 slices % ¢/60g Beet 4 slices
Bok Choy 1 ¢/85g Cabbage >1c/98g Bok Choy 1% c¢/127g
Broccoli % c/1.602 Cabbage: Savoy 3/4c Broccoli 1 ¢
Brussels Sprouts 2 ea Leek ¥% ea/d42g Brussels Sprouts 6 ea/
Cabbage 1c/98g Parsnip 114g
Cabbage: Savoy % ¢ Pepper: Chili 40g Cabbage: Savoy1c
Carrot Peas, green 1/3c Gaullﬂower urnip - &
| en ﬂoot/Celerlac Spinach >15 leaves/ Celery 3 Dr. Allison Slebecker

SCD “ILLEGAL"







'You eat” the bugs don t

.Raw predlgested rnacronutnents (Amlno ac1ds carbohydrates fats)
,"fortlfled = = | |

_Nutr1ents are easrly, qulckly absorbed leavrng very 11tt1e res1due

- 'f?’_'-'Bacterra mostly eat long cha1n carbohydrates (f1bers) whrch are not 1nc1uded

:;Should be con31dered as f1rst 11ne treatment esp. W1th elevated methane and |
,é_'_}generally Very h1gh levels (and sen81trve patlents) - =

~ -f‘:‘f.'-',;i;fCan avord pharmaceutlcal and herbal antrmlcroblals

. vCan rnake 1t yourself




Can be exceptlonally effect1ve 80% success in
 normalizing breath test [A 14-Day Elemental Dietls
~ Highly Effective in Normalizing the Lactulose Breath
, Test ngestzve Dzseases and Sczences 2004]

Above study showed benef1t for small subset of patlents '
. 'f_for 3 week duratlon |

: .".'Equally effectlve as Predmsone for Crohn’s remission
| ;[Enteral nutritional therapy for induction of remission

~in Crohn s dlsease Cachrane Database Syst Rev 2018 Apr].,

Also thmk 1n AI dz (RA) UC EE any Gl ‘itis




'Can . expenswe (~s500 800)

. -Thrush (use a straw)
: ,'We1ght loss (should not occur)

_ --t"_:_Taste (newer products taste reasonable can add Var1ous
_;‘/'j’_‘: lﬂavormg agents) = = - |

‘?iMentally challengmg

_"i._w:."Mlght not work frustratlng




After 14 21 days

= Start Prokmetlc of ch01ce Carmmatlves (amse gmger
i ;peppermmt Chamomlle) - | |

: {_""'ay 1 2 Broths (B1eler) Congee well Cooked low FODMAP -'
’_."_Vegg1es - - -

Day 2 4 Add 81mple meats/ f1sh / egg, cooked grams |

' -,lDay 5-30+ Low FODMAP d1et W1th plenty of nour1sh1ng




; Rifaximin - Abx of choice -
550mg TID x14 days or -

Non—absc)rbed ( 4%)

”'_.".‘Blle Soluble mam actlonj | .

"«""H"Prevents plasmld-based

E 1~es1s’cal’1Ce

L Multlple courses as -

. effect1ve as the f1rst - .

. no clinically significant
~interactions with other |
~ drugs; but many drugs |
~ can potentially cause
- mcreased absorptlon

. ~VerY eXPenswe ($1800 ]
- ﬁper round) =

. Monotherapy more

~ effective in IBS-D pts

[Neurogastroenterol Motil. 2()14 ]un] ==




; Neorhycm ?‘. requrred for methane pos1t1ve7 -SOOmg PO
BID 12 hours apart X 14 days -

- Also b11e soluble

. Also Very poorly absorbed (5%)

. When used W1th R1fax1m1n R1fax1mm blocks res1star1ce
(theore‘ucal) -

. Not typrcally used by 1tse1f shown to be more effect1ve
When combmed W1th R1fax1mm [ng Dzs Scz 2014 ]un]




‘. Metromdazole 250m8 TID -

. Augmentm SOOmg TID

"".‘.Clproﬂoxacm SOOmg BID -

.-i‘_-.“Bactrlm 1 DS tablet BID

-_:_-Cephalexm 250mg QID

- = _Tetracyclme ZSOmg QID




Herbal Ant1b10t1cs Herbal therapy is equlvalent to r1fax1m1n for the treatment of small
: 1ntest1na1 bacter1a1 overgrowth Glob Adv He&zlth Med 2014 May,S( 3) 16- 24 '

— The Mu1t1 Center Team used 2 herbal comb1nat10n formulas together ata dose of 2 caps
% day X 4 weeks_, for each formula or R1fax1m1n 1200mg / d x dweeks.

Blotlcs FC C1da1 W1th BlOthS Dysbloc1de [2 multl-herb propr1etary formulas] —
or s
Metagenlcs Cand1bact1n-AR [0115]W1th Metagenlcs Candlbactln-BR [berberme]

Both Were approx 4()% effectlve a normahzmg HBT after smgle course; herbs were
shghtly more effective, but ‘low dose’ r1fax1m1n used (BID VS TID) and no alterat1ons for
hydrogen vs methane predommant ‘ =

Herbal therapy had much fewer 51de effects

Demonstrated another 50% effectlveness 1f R1fax1m1n non responders took follow up
course of e1ther herbal or ant1b10t1c therapy - '




_il’:Tradltlonal’ approach:-t_- 4—8,weeI<s, rotate -products every 2 Weeks (maybe)
. Berberme (Coptls oc Gs, etc ) 55 da11y, drvrded —

- ,v V + A111c1n extract (never Whole preparatlon) ‘can cause heavy nausea w1th 11ver detox
polymorph1sms 600 800mg TID best for methane producers |

- Neem 500mg TID

011 of Oregano / Peppermmt / Thyme TID

. NAC 600mg BID

= Brofrlm—bustmg enzyme fol’mlllatlon

- Glucoamylase Ch1tosanase Cellulase Pectmase Beta Glucanase not your standard
- efzgmies :

’»; L. Warnlng Careful w1thsupp1ements conta1n1ng Preb01t1cs Gums Starches Soluble f1ber '*“ ? _
- Seaweeds, Sugar alcohols (end in ‘ol, Sorbitol, etc), Sweetners, D~mannose = =
Glucosmme / Chondro1t1n sulfate Glucommannan, Mastlc gum '




_""'M1n1mum of 3 months post treatment
= always use at bedtrme after 2hr fast

_;f5HTP not very strong

— Iberogast mostly stomach effect but
'j‘does show effect1veness vs drugs

f‘meger

»__jMotﬂPro (Pure) Has LI effects SO
maybe not for d1arrhea predommance

.:Prob1ot1cs - both Ac1doph11us and

| 'B1f1dus Weak effect -

. ‘5;'l‘;ig‘;AcuPuncture home moxa therapy (CV" - ‘Canada safer then Zelnrom

] iu. 2014 May]

. Zhi Shi? - mmature Bitter Orange - main
~ herb used for movmg stagnant Qiin the |

m1dd1e ]1ao =

‘*{.tLow Dose Erythromycm 50mg n1ght1y
~ after 2 hr fast (Motilin receptor agon1st
‘i,well proven to 1nduce MMC act1v1ty)

= Low Dose N altrexone also ant1—. A
- *1nﬂammatory some quest1on eff1cacy
- for this purpose - =
| "*Zelnorm developed specifically forthis :
but too many side effects; off the market I

' Prucalopr1de (Resolor) avallable in




'_Antl—spasmodms (enterlc coated peppermmt 011)
Quebracho extract Neem Alhcm

3 Partlally Hydrolyzed Guar Gum - increases butyrate and seIect1vely promotes Blfldobacterla |
and Lactobacilla [Partlally Hydrolyzed Guar Gum in the Treatment of Irrltable Bowel '
Syndrome w1th Constlpatlon Saudz ] Gastroenterol 2015] - =

Elemental Dlet

Blofrlm buster enzymes a must

8 R1fax1m1n + Neomycm 1f ant1b1ot1cs

5 bacterlophages 5 ”klll the Wmner predatory bacter1a1 para31te

:’i = Often only rehef for about a month | - o




If good effect repeat untﬂ normal |

Mamtam d1et for - number of months to years may never be able to
return te full unrestrlcted d1et ' = |

May not be curable dependmg on cause (PPI Op101ds) long term
ant1m1crob1a1 management only optlon ~

Treat for leaky gut 6 10g L glutamme d1V1ded
- Start to address Cauee 1f p0551b1e

Cons1der low dose or per1od1c ant1m1cr0b1a1 clean up for the next few?: -




Mot111ty Support
= 3 months m1n1mum to forever -
ICC / MMR severely damaged 1n some cases by CDT Abs In1t1ates Al response _‘

Can AI response be turned off’? ‘. "

Is ICC damage permanent (neuromuscular tlssue)777 maybe not

Our results suggest that adaptlve mechamsms of the remaining 1CC restore E
, _— :_pacemaker act1V1ty and enteric neurotransmlssmn Therefore, we prov1de f1rstj =
~ in vivo genetic evidence for a surprising plasticity of ICC which restores

>Eii'z.,;__'normal gut . function after damage of the ICC network. [Interstitial cells of Ca]al

= p1ast1c1ty rather than regeneratlon restores slow-wave act1v1ty and enterlc neurotransmlssmn upon :
B { acute damage BMC Pharmacology cmd Toxzcology 2013] | =




F1x causatrve factors

| D1et Low re81dua1 for 3 6 -
months post tx ..

L1rn1t sugars legumes

Var1ety

;_"{_{,;Ensure proper

- "_'Ensure darly BMs -

- meals

e
da1ry, plenty of water and - .
-, Visceralmanipulation
__{..-iiProklnet1C therapy 3mo o .+ Acupuncture
- ;}1ndef1n1te | |

Periodic fasting

. Periodic microbial reset &

8 1Ol enzyme/bi blestas - Pedodic

~  (bitters/ACV)




Dr Mlchael Stadtmauer
Vermont Integrat/ve & Naturopathlc Med/cme
South Burlmgton VT




