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CLINICAL APPLICATIONS . Basicprinciples of iHydrogen/Methane Breath Testingo
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GAS PRODUCTION
1. Normally when fasting and atnormal rest conditions, H2 is not present in human breath.

2. But when some substances are not digested, fermentation take place

3. When some bacteria (called anaerobic bacteria) digest food, theyoduce acids, water and gases (fermentation)

4. The major gases produced byhesebacteria include, hydrogen(H2), methane (CH4) andother small concentrations of aromatic gases.
5. Thesegasesare absorbed anddiffused into the blood stream trough the vascular sysem from the site of their digestion.

6. By this way they are conductedo the lungs for blood gas purification

7. Gasediffuse across the capillary membrane into the alveolin the lung.

8. From the alveolus they will appear in the expired alveolagas from where they can be measured.

So, if eitherH2 or CH4 are produced biologically it tells us thatsome food substance somewhereexposedto somebacterial fermentation
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BACTERIAL ACTIVITY
In small intestine: EZTC'LE.:;E?Q QS’J _
1. Most of the bacteria contained into the food are killed byathidity of the stomach. Swallowed alr (O + N3
2. Therefore Small intestine usually contain few bacteria, these are normally limited to the colon
3. But in some conditions, cal | astinhigh eocengationaihthessmal mtgstine.wt ho, b aq
4. Their presence in that area can interfere with the absorption of some vitamins and other essential foodstuffs, saahtganciegnose thg
conditions, because they can lead to nutritional defigsrend severe diseases.
In the colon
1. Colon usually has a high bacter@iunt.
2. Colonis concerned with conserving water and salt by reabsorbing them from the luminal contents.
3. Fiber, very popular in breakfast cereals, is not digested in the smaliriate® to digest it undergoes bacterial fermentation in the color | ciio medore.
Amounts of starch (:20% of foods like legumes) escape digestion in the small intestine and are broken down in the colon, thus, aq | &z “°»
the efficiency of energy production by such festdffs. gases; resulting
4. Shortchain fatty acids (SCFA) produced by that process are absorbed in the colon, and are beneficial to health reducinglitplfptit) 8 | may cause bicat
and favorize bacterial colonization. e
5. Thus, fermentation in the colon is normal, and it is even important o
6. Gases which are produced in the colon are reabsorbed and equilibrated with the blood leaving that digestion area. trace gases)

MEC manufacture breath-testing instrumentation since 1985 offering the ability to measure Hydrogen (H2), Methane (CH4) and even Carbone dioxide ({L02
from a single exhaledalveolar sample gas contained in a sample bagyringesor other breath collector bags as well as Software for methodologyhich adds
reliability to the breath test and helpsclinicians to properly diagnosepatients.

Advantages ofH2 breath testing

These tests off@imple and safe alternativegomparedo more invasive proceduresuchasblood gas analysisandbiopsiesfor obtaining aspirates for culturing.

Besideseing accurate and ndénvasive,H2-BTs have other advantages such lask of toxicity, low cost of equipment Jow cost of daily operation low cost of
substratesand easy accessibility to clinical practio&

1.

2.

The breatkH2 test is a simple neimvasive procedure which igadily accepted by patients andlinical staff (9), andwhich has greater reliability and acceptability
than the blood tesand biopsyaccordingto most reports in the literatufe,4-8)

The lower dose(ie: lactoselg/kg BW ofsubstatesusuallyuseddoes not cause discomfort and explosiymptomdike diarrhea frequently seen by some malabsorbe
or intolerantsvho are given the large dose 2gB/ required for the blood te).

Falsepositive breath-tests are rare and usually caused by improperly doing gt allowing the subject to smoke, to sleei@rciseor to eat shortly before or
during the tesfl1) . € .Most of false positivecan be avoided by the use of proper methodology ameell defined guidelines

Remark :Bacterial overgrowth (from the colon retrograde into the small intestareflso produce a falpsitive breatttest, but it is usually preceded by an elevate
fasting breatfH2 level and the response is seen soon after the sugar is ingested (wBBimitutes).

Falsenegative results with the breathtest is well below that seen with the blood testl,4,5)Falsenegative results are reported to be frotb86 of all lactose
malabsorber§l2,14)due to a variety of causes.

Many of the falsenegative reports can be avoided by measuring methane in addition to hydragél5) because some methanogenic flormghich convert partially
colonic H2to CHA4...
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External links
International Association for Breath Research (IABR)

Journal of Breath Research

3| Page


http://iabr.voc-research.at/
http://iopscience.iop.org/1752-7163/

Ref (MEC /rm/ 10 janv 2012) CLINICAL APPLICATIONS of H2/CH4 Breath testing 2012

CLINICAL APPLICATIONS

DESCRIPTION OF H2-BREATH TESTS

1 Breath testing provides qualitative and quantitative diagnostic information
(i.e. the degree oksponse to a lactosballengewhich can becalledLactoseMalabsorptionM or Lactoselntoleranced | , depending on severity of lactose maldigegtion

' MEC Breathing test technologybrought by MEC L ACT OT E S @and MBCAAGOTEST 202 E provides clinicians and physicians with a convenient, usefriendly and
accurate andreliable diagnostic assessment of carbohydratmaldigestionand bacterial overgrowth of the small intestine.

Hydrogen / Methane Breath Test is a painless and neinvasive testwhich helps to easily diagnose the following gastrointestinal disorders.

1.

GlucoseH2-Breath Test
is commonly usedo determineSmall Bowellntestinal Bacterial Overgrowth (SIBO) which meangoo many bacteria growing in small intestine, which can causiar symptoms
to food intolerance

LactoseH2 Breath test
is often used for detectifigactose intolerance or bodyds ability to proper | y apddissociatedbydctase ¢npyme, a sugar

Fructose H2 Breath test
is commonly used fodetectingFructose Intoleranceor body's ability to properly process fructose, a sugar found in many fruits and vegetables

Sucrose(saccharoseH2 Breath test
iscommonly used for detectirgyicroseintolerance or sucrasésomaltasedeficiency

d-Xylose H2 Breath test
is commonly used fointestinal malabsorption @eliac diseasend appears by eating foods witluten, immune system responds by damaging the small intestine.

LactuloseH2 Breath test

1is often usedor measurement dhtestinal Transit Time ITT, important baseline test to assess how long it takes food to pass through digestive system

2is commonly also used to determi@mall Bowel/Intestinal Bacterial Overgrowth (SIBO) which means too manlgacteria growing in small intestine, which can cause similar
symptoms to food intolerance

Sorbitol H2 Breath test
is often used to verify body's ability to properly process sorbitol, a sugar found in some fruits and artificial sweeteners.

Xylitol H2 Breath test
is not sufficiently absorbed by many people so that, not infrequently, irritable bowel symptoms can be triggered bydinitgooyiitol
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Principal s of optimal tests interpretationsare consisting in analyzinghe relationships between:
Substratdé gasexhalationgséh gaslevels @and tona-tependeseé related physiologicsymptoms.
Each breath test starts with an initial measurement in thdasting state (basal valugprior to the patient having been administered a test substance|

Patient documentati on

SYMPTOMS
1.

The production of comparable and reliable resultsyofogen breath tests does
not just require a standardized implementationof the breath test but alsioe

exact documentation about symptomgartfrom measured H2 leveld,is above
all necessary to establish the symptonthat existed each time a measurement
taken.

The establishment of symptoms is essential for the interpretation of the test
results and is of major importance for the clinicalconsequences

1 The symptoms that may occur during a test are not at all limitedtrso
gastrointestinal symptomssuchas: hyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipationeta

1 But also fequently, the patient experiengegra-intestinal symptomssuch
asfatigue, dizziness, headache or heartburfsee figure 2).
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INTERPRETATION

The interpretation of H2 BT results is based on three crucial factors

1 H2 and CH4 exhalatiolevels appearance afymptomsand the timedependent changef these two factors during the test period.

Example of anegativebreath test

il

Only if bothcriteria apply (lack of H2) and (lack of symptoms)normal findings should
be diagnosedsee figure 3).

If there is no malabsorption of the test substance, thee sgynificant increases in
hydrogen levels i.e. readings vary less than 5 ppm above or below the basal value
(which must be less than 10ppm) and there are no symptoms.

o 15 30 (=00 90 1200 min.
1T symptoms - - - - - -
Figure 3. Negative breath test.
Test result no H2 increase, no symptoms.
Interpretation: normal findings.
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Example of apositive breath test with symptoms

1

In generalan increase in hydrogen concentrations of more than 20 ppm above the basal vaisie
considered to be apositive test result(significant H2 increase).

A significant H2 increase and the appearance of symptomboth occurring aabout 60 minafter
startirg the test, are diagnosed as an intestinal intolerance of the test substarfogure 4).

Generally, it should be possible to measure the maximum increasesatltbst after 60 é even
betted after 90 min as it takes that long until then-absorbed proportion of the test substance hg
arrived in the large intestine.

H2 (ppm)

288883

o 15" 300 60" 80" 1200 min.
1 symptoms - -+ ++ + + + +
Figure 4. Positive breath test and symptoms.
Test result: H2 increase and symptoms, both after 60 min.
Interpretation : intestinalintolerance of the test substance

Example of apositive breath testwithout symptoms

1

If there is a significant H2 increase after 60 min but clinical complaints (symptoms) are lacking
malabsorption of the test substance (instead of an intestinal intolerance) has to be diageesed
figure 5).

Generally we recommend the tedri n t o | iEpos#ive breabh test results occur together with
symptoms in contrast t o ¢aéapesitivedneath teStioa hoafpeacan
of symptoms.

If the value rises more than 10 ppm but less than 20 ppm above the basal value, the test resul
consideredad b or d e r | i .rAgainft wesds to bevtakeh into consideration, at what time th
borderline H2 increase occuin increase of more than 10 ppm above the basal value within 30
min is seen as indicative of a test substancependent small intestinal bacterial overgrowth
syndrome (SIBOS).There are essentially two possibilities for thagticular H2 profile:

H2 (ppm)

o 15 I 30 680 I 90 I120' min.
1 symptoms - - - - - - - -
Figure 5. Positive breath test without symptoms.

Test result: H2 increase after 60 min, no symptoms.
Interpretation: malabsorption of the test substancéutwithout intolerance.

Example of apositive breath test
a. The curve shows a dupkak profile(see figure 6)

i.e.an H2 increase in the first 30 min is followed by a drop in the H2 concentration, which
is once more followed by an H2 increase after 60 miiThis indicates that there is a SIBOS
with a still intact function of the ileo-cecal valveand that the bacteria in the small intestine
are able to metabolize the test substance.

The second peak (afterBD min)a test substanedependent SIBOS and intalgo-cecal

H2 (ppm)
60
50
40
30
20
10

o4

o 15 30 60 a0 120 min.

valve has to be diagnosed. : 1 symptoms - - - - - - - -
1. If there is no discomfort during the test, a malabsorption of the test substance with tg f  symptoms - e -+ + + + O+ + o+

substancedependent SIBO®ith intact ileo-cecal valvewould need to be diagnosed.

Figure 6. Breath test curve with dugleak profile.

2. It the clinical complaints only occunuing the first 60 min and disappear relatively Test result: H2 increase within 30 min, drop of H2 level, second H2 peak after 60 n
quickly afterwards, this would indicate that the complaints were caused by the overg| |nterpretation: malabsorption/intolerance (depending on appearance of symptoms)

in the small intestine rather than by the malabsorption of the test substance in the laf
intestine.

SIBOS and intact ilececal valve.
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The positive breath test

b. The curve shows an early increase (before 60 min) that remains at least 20 ppm above the basa H2 (ppm)
value without a drop in theH2 concentration until the 90th minute This curve has a quasi dyzdak &0
shape without a 6évall eyd b(ect figere7insuch acadejthes t 50
assumption is that stool from the large intestine (cecumytfa$ own backd i nto 40
(terminal ileum) via the ile@ecal valve. This is not a particularly rare occurrence because, in the @ gg
malabsorption due to fermentation, a great deal of pressure can be produced in th& lcedlam. 10
cecalvalb e i s extended awhdtiskessoval kmowsn isihe &ac that there is 0 .
antiperistaltic movement in the cebudngthisn or min
process, the contents of the large intestine flow back into the small intee if the ileo-cecal valve
leaks which results in bacterial overgrowth in the terminal ileum while the rest of the small intesti 1 symptoms - - -t + + +
has not yet been overgrown with bacteria. Such cases are referreil lnoax k wa s. Asai | e i
situation such as this is almost always associated with complaints, an means that a major part of
substance could not be absorbed, and is therefore fermented in the large intestine (malabsorptio Figure 7. Breath test curve with early increase.
during the test, the subject experiesaiscomfort, an intestinal intolerance of the test substance wit Test result: H2 increase within 60 min, no drop until 90th min and
intestinal intolerance of the test substance with backwash ileitis would need to be diagnosed. If ti appearance of symptoms.
patient does not complain of discomfort during the test, he needs to be examirget it @stablish Interpretation: intestinal intolerance and backwash ileitis.

whether he is sensitive to palpatory pressure applied on the right lower abdomen at the intersect
between the small and the large intestines. If there is no sensitivity to palpatory pressure and if th
level shows an image asfigure 7t he correct diagnosis should
with reflux of bowel content via the ileo e ¢ a | val ve without backwa

Others examplesé é é é .

External links

Identification of Patient8Vith Diabetic Gastroparesi®y Hydrogen Breath Testing
http://www.testbreath.com/resourcesfiabetic.htm

Carbohydrate Malabsorption
diabetic.htnhttp://www.gastrolab.com.au/carbohydraalabsorption.html

Bacterial Contamination of the Small Intestine as an Important Cause of Chronic Diarrhea and Abdominal Pain: Diagnasis HydBogen Test
http://www.testbreath.com/resources/bacterial _contamination.htm

BREATH TESTING IN INTESTINAL DISACCHARIDASE DEFICIENCY AND BACTERIAL OVERGROWTH OF THE SMALL INTESTINE
http://www.testbreath.com/resourcesitestinal.htm

eeeeeeeeece.
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1. TheGlucose H2/CH4-Breath Test

(SIBO) Small intestinal bacterial overgrowth is common in intestinal failure.

1 Its occurrence relates to alterations in intestinal anatomy, motility, and gastric acid secretion. Substrates | |

1 Its presence may contribute to symptoms, mucosal injury, and malnutrition. Fl::::;

1 Relationships between bacterial overgrowth and systemic sepsis are of potentiapiontance in the intestinal Glucose
failure Jactulose

1 The management of patients with bacterial overgrowth remains, for the most part, primarily empiric and Expired products Syen
comprisesantibiotic therapy and correction of any associated nutritional deficiencies. "co,
1. The GlucoseH2-Breath Testis commonly used to determif(®IBO) Small Bowellntestinal Bacterial H,

Overgrowth which means too many bactegee growing in small intestine. Thigan cause similar symptoras
food intolerance and has to be relategdtient symptoms like diarrhea, gascramping or bloatinge t ¢ é \

2. Bacteria are ordinarily not present in significant numberswithin the small intesting where digestion and ,,,,,,:;;m
absorption of sugars take place. Therefore, when a challenge dose of substrate (eg. Glucose) is intpstked, of substrate

of H2 and sometimes CH4 in exhaled alveolar air will rise significantlyithin one to two following hours

dependingn the intestinal transit time. [ ]| colonic fermentation
/ /)| ofunabsorbed
3. Hydrogen breath tests aids in the diagnosiStB0O) Small Intestinal Bacterial Overgrowth which provides a Ry 4 Abthyione

framework for understanding (IBS) Irritable Bowel Syndrome patients.

. . . . _ L Schematic drawing showing the principles behind breath
4. In this casehe types of gas produced by bacteria in the digestive tract are an important factor in this underg

tests.
Figure 3: Glucose-H;-Breath Test &z
0 a)Normal. o
100 ] 9 Glucose is rapidly and completely absorbed in the small intestine and therefore dg
g B arrive at the large intestine ( Colon)
S = —
o b)Pathologic.
ol 1 Glucose in the small intestine produce bacterial colonization and fermentation con
0o :TM‘DTW"“ e 8 with hydrogen productionis call&gil BO @A Smal | intestinal
— : i _ | 1 The glucoseH2-breath test is applied for diagnosing bacterial overgrowth of the sm g
Plots of H2-concentration in breath over time after ingestion|  intestine, sometimes in combination with galactbigebreath test also for the diagnos I
glucose may therefore have the following shapes and has tq  of glucose/galactose malabsorptioor intolerance il
[;T(I;tgggto patient symptoms diarrhea, gas, cramping or 1l The test is also considered for the diagnosixotrine pancreas insufficiency
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Patient preparation

Optimal Patient Preparation Before H2/CH4 BREATH 1 TESTS

1 Patients should not be tested within fdy weeks of a colonoscopfintubation, anesthesia, etc)
1 Patients should not takentibiotics or antimicrobials within 3 to 4weeksprior to administering the small intestinal bacterial overgrowth breath test.
1 Patients should avoidxatives, stool softeners or stool bulking ageotge (1) weekprior to the test including: Colace, Milk of Magnesia;Exx, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watitayooed black coffee or tea. Salt may be
used to flavor your food.
1 These foals and drinks should be avoidedBeans, pasta, meats (steaks), fiber or bran cereals, soda (pop) cola drinks, butter or margarine and high fiber fagdmg)hole
1 STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, drinkchew gum or tobacco, smoke cigarettes, eat breath mints or candy before or during the test.
1 DO NOT sleep or exercidwefore orduring the test.
1 DO TAKE prescription medications with a small amount of wateEdml/Kg BW with max of 250 ml)
1 DO BRUSH youtteeth prior to the test.
Optimal exhalation procedure during H2/CH4 BREATH 1 TESTS
1 One of the sources of error in tragas analyses is contamiiten of the alveolar gas samptbereforewe suggest normalizing Breatbst Gas Measurement wigloodegablished
instruction procedurenethodologywith properexpiration technique. Sample bags must be empty and no residual air may remains in the bag before patient éxhatations

appendix
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
1 Inappropriate preparation of the analyzers, installation stable temperature, zero setting, &ll e c a | ié lsae agpendbn , et cé

Potential Complications of the Bacterial Overgrowth Breath Test:
1 There are very few potential serious complications dutfire hour testing. In severe cases patients may feel minor discomfort from ingestion of glucose includieg,dias,
cramping or bloating with a max duration of 12 H

Implementation of the glucoseH2-breath test:

Substrate Dosage Readings (min) Positive Remark
Delta
Glucose 1 Remark: Usually the secalled cutoff value Delta), (i.e. the
Adults 25 g in 250 ml water 0i 15/ 30i 60i 9Gi 120 >10 ppm difference of the maximum H@ncentration in breath a certain
(max. 50 g) time after substrate intake minus the-Ef#ncentration
children 1 g/kg BW in 10 ml water/kg BW 07 15/ 30i 6Gi 90 120 >10 ppm immediately before substrate intake), is used as the diagnostic
(max. 25 g) criterion. If this difference Delta exceeds this critical value, a
certainmetabolic anomaly must be assumed)

1 i.e After an overnight fasas above mentione®5g glucose, dissolved iB50ml of water, is orally administereélveolar gagdeepend expiratonpreatl) is sampledmmediatelybefore
substrate intakegndthereafter ever®i 15 30i 60i 90i 120 and eventually 158nd 180 minutes
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RESULT INTERPRETATION

1 If H2-concentration ascends by more tizeita = 10 ppm, then bacterial overgrowth of the small intestine must be assumed. Sensitivity and specificiiufabeH2-breath test,
however, are only in the order of 60 to 90% or 75 to 100%, respectively. Nevertheless the test went its way for wardlterbatiees.
SYMPTOMS 0% qe7En
1. The production of comparable and reliable resultsydfogen breath tests _ Symptoms during FTT (N=1730) —
doesnot just require a standardized implementationof the breath test but 25% | | 240%
also exact documentation about symptoms.
20% -
2. Apart from measured H2 levelsjs above all necessary to establish the
symptomsthat existed each time a measurement is taken. 15% 1 12.4%
10.2% g 7a;
3. The establishment of symptoms is essential for the interpretation of the tg 10% 1 B8%
results and is of major importance for the clinical consequences.
4. The symptoms that may occur during a test are not at all limited te intra

gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipation, ete

5. But also frequently, the patient experiences ekxtrastinal symptoms such aj
fatigue, dizziness, headache or heartburfsee figure 2).

il

Internet Notes :

Small bowel bacterial overgrowth syndromgSBBOS), or small intestinal bacterial overgrowth (SIBO), also termedbacterial overgrowth; is a disorder of excessive bacterial growth
in thesmall intestineUnlike thecolon (or large bowel), which is rich withacteria the small bowel usually has less thafl d@anisms per millilitel! Patients withbacterial overgrowth
typically develop symptoms includintauseabloating vomiting anddiarrhea which is caused by a number of mechanisms.

Thediagnosiof bacterial overgrowth is made by a number of techniques, wittildestandardiiagnosis being aaspiratefrom thejejunumthat grows in excess of 1Bacteriaper
millilitre. Risk factordfor the development of bacterial overgrowth include the use of medications incfudiog pump inhibitorsanatomicabisturbances in the bowel, including
fistulag diverticulaand blind loops created after surgery, and resection dftireecalvalve. Small bowel bacterial overgrowth syndrome is treated avitibiotics which may be given

in a cyclic fashion to prevent tolerance to the antibiotics.
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2. Lactose H2/CH4-Breath Test

Microswilli -I: til

i <
Q)

Sucre incriming

H2 l

Lactose.
i Lactoseis adisaccharideg a sugar found in dairy

products and uring digestion lactase (an enzyme)
splits it to formgalactoseandglucose which are
absorbed in the small intestine, Lactose is the nat

Ll
3 Absorplive Cell
L (comains lactase)

sugar in milk. Itis also found in milk productich
as cheese and ice cream, and processed foods, s
as bread, cereal, and salad dressing.

LactoseH2-Breath Test
I This testis often used faletecting Lactose

intolerance, or bodybdés abilit
lactose Lactaseis theenzyme needed to digest Hiaoni
lactose Many people, particularly those of African, =) Gl aeEr e Lymphatic vessel
Native American, or Asian background, normally . Amanule
have low levels of lactase, (the enzyme needed to Fermentation of non absorbed
digest lactose), after childhood. Also, as people a sugar ( Lactose)
their enzyme levels dease. As a result, over time
people may experience increasing amounts of
digestion symptoms after eating food containing

CVillus

Fermentation

Lactase: enzyme found in microvilli cells (
small intestine thatydrolyzes lactose.

lactose.
Flgure 2: Lactose-H,-Breath Test a) Normal.
1 Lactose is split into galactose and glucosad thercompletelyabsorbedin thesmall intestine.
1201 1 Innormal fermentation by anaerobic microorganisms therefore proceeds either not until the large intestine or not
100 1
z B9 b) Pathologic
Ew 1 Without lactasethe tessubstance is neither split into the monosaccharide nor absorbed in the small intestine.
£ 4l 9  Therefore the substrate is fermented to form hydragéme large intestinéd ¢ o I Theredthis hydrogen is absorbed
o} through the intestinal wall and then dissolved into the bloodstream, released into the lungs through the capillary &
g T vessels surroundg the alveoli and finally expired.
DOW 4 B B 100 1@ W D 1A 1 The lactoseH2-breath test is used for thiiagnosislactase deficiencyand thereforef lactose malabsorptionLM or
it (i) lactose intolerances LI, which is higltly abundant all over the world.
Plots of H2concentration in breath over time after
ingestion of lactose may therefore have the followin
shapes:
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Optimal preparation of the patient before H2/CH4 BREATH 1 TESTS

1 Patients should not be tested witFbnr (4) weeksof a colonoscopy or barium enemawhichis a diagostic test ¢ontrast material called barium into the recium
1 Patients should not taletimicrobials and should try to avoidismuth preparations within 3 to 4 weeksrior to administeringhe small intestinal bacterial overgrowth breath test.
1 Patients should avoidxatives stool softeners or stool bulking agentsne (1) weekprior to thetest.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white ricelgin white potatoes, baked ooited chicken or fish, water, neffavored black coffee or tea. Salt may be used
to flavor your food.
1 These foods and drinks should be avoidedBeans, pasta, meats (stepKiber or bran cereals, sodala drinks, butter or margarine and high fiber foods (whole grains).
1 STOP EATING AND DRINKINGcompletelyl2 HOURSBEFORE THE TEST
The Day of the Test:
1 DO NOT eat, drink, chew gum or tobacco, smoke cigarettes, eat breath mints or candy before or during the test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the tes
Proceed to NormalizedBreath-Gas Measurements
Optimal exhalation procedure during H2/CH4 BREATH 1 TESTS
1 One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we saoggesizing Breath-test Gas Measurement with good established
instruction procedure with proper expiration technique. Sample bags must be empty and no residual air may remains in the bag before patient exhatatioagpendifor more

info
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
1 Inappropriate preparation of the analyzers, installation stable temperature, zero setting, &full e c¢ a | i bseeaappendlinfor mere iof@ é

Potential Complications of the Lactose Breath Test:
1 Normally there are very few potential serious complications during-theus testing. Patients may feel minor discomfort from ingestion of lactose including diarrhea, gas, cramping or
bloating...See symptoms

Implementation of the lactoseH2-breath test:

Substrate Dosage Readings (min) Positive Remark
Lactose Remark: Usuallyhe sacalled cutoff value Delta), (i.e. the
difference of the maximum H®ncentration in breath a
Adults 1 g/kg BW in 10 ml water/kg 07 15/ 30i 6Gi 90 120a >20 ppm certain time after substrate intake minus the H2
(max 50 g in 250 ml water) concentration immediately before substrate intake), is usq
children 1 g/kg BW in 10 ml water/kg BW 0i 15/ 30i 60i 90i 120a >20 ppm as the diagnostic criterion. If thidifference D exceeds this
(max. 25 g) critical value, a certain metabolic anomaly must be assun

After an overnight fast as above mentiondd/kg (maximum 2§) lactose, dissolved ih0 ml /kg BW of water, are orally administerdor diagnosing lactasgeficiency.
Alveolar gas (deep end expiratory breath) is sampled immediately before substratandt&ke 60, 120 and 150 minutes after substrate ingestion.

RESULTS
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We recommend a cutff value or (Delta= 30 ppn) for distinguishing patients witlactase deficiency anabrmal Sensitivity and specificity are then in the range of 90 to 96%. If additional
symptoms like abdominal pain are reported, lactose intolerance may be assumed.

SYMPTOMS
1. The production of comparable and reliable resultsyofogen breath tests does 30% 75 s during ETT (N
not just require a standardized implementationof the breath test but also exact 2o ymptoms during FTT (N=1790) 25 3%
documentation about symptoms. 25% 1 '
. . 20% 4
2. Apart from measured H2 levelsjs above all necessary to establish the
symptomsthat existed each time a measurahis taken. 15% - 12 4%
10.2% g 79,
3. The establishment of symptoms is essential for the interpretation of the test res 10% e

and is of major importance for the clinical consequences.

4. The symptoms that may occur during a test are not at all limited te intra
gastrointestinal syntpms such as hyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipation, etc

5. But also frequently, the patient experiences ekit@stinal symptoms such as
fatigue, dizziness, headache or heartburfsee figure 2). figure 2

PREVALENCEo of lactose intolerance in adults of various ethnic graxgpeus ethnigroups(see appendjx

TABLE 1. Incidence of lactose intolerance in adults of various ethnic groups [5, 23]
Ethnic group Lactose intolerant (%) of prevalence
African Blacks 95100

Orientals 90-100

North American Blacks 6575

Mexicans 70-85
Mediterraneans 60-80

Jewish Descent 60-70

Middle Europeans 10-20

North American Caucasians 10-20

Northern Europeans 1-10
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Internet Notes :

http://en.wikipedia.org/wiki/Lactose intolerance#cite _noteNDDIC -0

CH,OH
Lactose intolerance also calledactase deficienc§! or hypolactasia is the inability todigestandmetabolizeactose asugarfound 0. OH
in milk. It is caused by lack oflactase theenzymerequired to break down lactose in the digestive system, and results in symy cH,oH  OH
includingabdominal painbloating flatulence diarrhea nauseandacid reflux OH 0 0

Most mammalsnormally become lactose intolerant when they are young but some human populations have dectdsped

persistencein which lactase production continues into adulthood. It is estimated that 75% of adults worldwide show some d oH oH
in lactase activity during adultho&The frequency of decreased lactase activity ranges from 5% in northern Europe through
for Sicily to more than 90% in some African and Asian countfies. OH

Lactose(disaccharidef b-D-galactose &-D-
glucose) is normally split biactase
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3. TheFructose- H2/CH4-Breath Test

The FructoséH2-Breath Tests detecting-ructose Intoleranceandis used for the diagnosis of
fructose-malabsorption or body's ability to properly process fructoBeuctose is a sugar found in
many fruits and vegetablesd is naturally present omions, artichokes, pears, and wheat. It is alsg
used as a sweetener and in some soft drinks and frdrinks.

Deficiency of the subunit of thefienzyme aldolasé in the liver or the small intestinal mucosa.

Important : The test is absolutely contraindicated for patients with hereditary fructose intoleranci
In this case the application of this diagnostic tool would betlifeatening. (The abundance of this
metabolic anomaly is of the order of 1:10 000 to 1:15 000. Symptoms are a hyperglycaemic shc
intake of food containing fructose (fruits, milkopiucts containing saccharose, sweets etc.) in infan
metabolic disorders accompanied by vomiting, fever and dystrophy, hepatomegalia and hepatid
malfunctionsDiagnosis is possible on the basis of a deficiency of the subunit of the enzyme aldq
theliver or the small intestinal mucosa.)
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Schematic drawing of hydrogen breath te
(fructose with or without sorbitol and
lactose) indicating carbohydrate
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PREPARATION
Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
1 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.

1 Patients should not take antimicrobials and should try to avoid bismuth preparations (Pepto Bismol) within 3 to 4 wéelkslprioistering the small intestinal ba@éovergrowth

breath test.

1 Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the test including: Gotdddadfiesia, EXax, Metamucil or Citrucel.

Foods and Drinks the Day Before the Test:

1 These foods ad drinks are best: Plain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watisyooed black coffee or tea. Salt may be used

to flavor your food.

1 These foods and drinks should be avoidedeans, pasta, meatsdaks), fiber or bran cereals, soda (pop) cola drinks, butter or margarine and high fiber foods (whole grains).

T STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:

1 DO NOT eat, drink, chew gum or tobacco, smoke cigarettes, eat breatrongatrsdy before or during the test.

1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the test.

Optimal exhalation procedure during H2/CH4 BREATH T TESTS

1 One d the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizingsB@athMeasurement with good established
residual air may remains in t

instruction procedure with proper expiration technique. Sample bags must beeemmty n o
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS

he bag
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1 Inappropriate preparation of the analyzers, installation stable temperature, zero setting, &l e cal i brati on, etcéésee appendi x
It _Potential Complications of the Fructose Breath Test:
1 Normally there are very few potential serious complicatidugng the 3hour testing. Patients may feel minor discomfort from ingestion of fructose including diarrhea, gas, cramping or

bloating.

1 Important : The test is absolutely contraindicated for patients with hereditary fructose intoleralmcthis case theplication of this diagnostic tool would be lifereatening. (The

abundance of this metabolic anomaly is of the order of 1:10 000 to 1:15 000. Symptoms are a hyperglycaemic shock aftévadtakataining fructose (fruits, milk products

containing siccharose, sweets etc.) in infancy, metabolic disorders accompanied by vomiting, fever and dystrophy, hepatomegalie amalfiaptons. Diagnosis is possible on the

basis of a deficiency of the subunit of the enzyme aldolase in the liver or thingestihal mucosa.)
Implementation of the fructoseH2-breath test:

Substrate Dosage Readings (min) Positive Remark
Fructose Remark : Usually the scalled cutoff value Delta), (i.e. the
Adults 25 g in 250 ml in 10 ml BW water 01 15 30i 6Gi 90i 120a >20 ppm difference of the maximum H®ncentration in breath a
(max. 25 g) certain time after substrate intake minus the H2
children 1 g/kg BW in 10 ml water/kg BW 01 15 30i 6Gi 90i 120a >20 ppm concentration immediately before substratiake), is used
(max. 25 g) as the diagnostic criterion. If this difference Delta exceed
this critical value, a certain metabolic anomaly must be
assumed)

(*) The test is absolutely contraindicated for patients with inherited fructose intolerance
After a nocturnal fasting pericak above explaine@5b g of fructose, dissolved in 250 ml of water, are orally administered. Breath samples are taken immediately befo®8,and 45,
135 and 180 minutes after substrate intake.

RESULT: If H2-concentratiorascends by more tharela= 20 ppm, then fructose malabsorption must be assumed.

SYMPTOMS
1. The production of comparable and reliable resultsyofogen breath tests does 0% a7 5%
. . . . . Symptoms during FTT (N=1790) ,
not just require a standardized implementationof the breath test but also exact 240% 25.3%
doaumentation about symptoms. 25% 1
20%
2. Apart from measured H2 levelsjs above all necessary to establish the
symptomsthat existed each time a measurement is taken. 15%

3. The establishment of symptoms is essential for the interpretation of the test res o

and is ofmajor importance for the clinical consequences. 5% -

4. The symptoms that may occur during a test are not at all limited te intra 0% 4
gastro?ntestinal symptoms such:abype_:r-pgristal,sis, diarrhea, bloating, @s}"’ #\@ﬁ ﬁ& P \qap‘* &\{?' -@“@ n,'\\“—“\ {\é;» & & ﬁé\ ¢§B
cramping, abdominal pain, gas, constipation, etc Q@&@'\*" R ec-@s'* A g _é\@é‘ & & & ;f

o

5. But also frequently, the patient experiences eixtt@stinal symptoms such as

. o ) figure 2
fatigue, dizziness, headache or heartburfsee figure 2).
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Internet Notes :

Fructose malabsorption formerly named "dietarfructoseintolerance," is a digestive disoréféin which absorption of fructose is impaired by
deficiert fructose carriertn the small intestinesnterocytesThis results in an increased concentratibfiuctosein the entire intestine. CH2OH
Fructose malabsorption is found in up to 30% of the population of Western countries and/Sdcae estimates for Asia seem to be considerably OH
lower but are still at 10% of the populati@ln
This condition is common in patients identified to be suffespmptomsof irritable bowel syndromealthough occurrence in these patients is not HO
higher than occurrence in the normal population. Conversely, patients with fructose malabsorption often fit the padidevoftthirritable bowel
syndromé?! A small proportion of patients with both fructose malabsorptionlactdse intolerancalso suffer fronteliac disease CHon
Fructose malabsorption is not to be confused hitteditary fructose intoleranca potentially fatal condition in which the livenzymeghat break up
fructose are deficient. OH
Fructose intolerancemay refer to:

1 Fructose malabsorptipa digestive disorder of the small intestine in which the fructose carrier in enterocytes is deficient
91 Hereditary fructose intoleranca hereditary condition caused by a deficiency of liver enzymes that metabolise fructose
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4. Sucrose(saccharoseH2/CH4-Breath Test

Sucre incriminé

H2

1 Sucroseis the organic compourmbmmonly known asable sugarand sometimes calledaccharose

1 SucroseH2-Breath Tests commonly used for detectirsgicrose intoleranceor sucraseésomaltase deficiency.Sucrose is split to form
glucoseandfructose in thesmall intestine.

In normals
1 Thesemonosaccharidarecompletelyabsorbed insmall intesting without attaining the large intestintherefore substrates does not
reach the coloand there isno production of H2 and there are no symptoms duringall the test
In Pathology
1 Incase of bacterial overgrowth in the small intestindydrogen production by fermentation competes with absorption and metabolig
We can see first peak and then a second peak for the sucrose reaching the colon

1 if sucrose is not completely absorbed in small intestine, it will reach the colon where fermentation will pesgiteoH2 there issucrose Fegﬂenbh’on
. . . . . U sucre
malabsorption if there are no symptoms and thersusrose intolerancef there are symptoms non absorbé

PREPARATION
Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
1 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.
1 Patients should not take antimicrobials and shoultbtegvoid bismuth preparations (Pepto Bismol) within 3 to 4 weeks prior to administering the small intestinal bacterialtbvergr
breath test.
i Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the tegj:i@dlatia, Milk of Magnesia, Ekax, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watitayooed black ciee or tea. Salt may be used
to flavor your food.
1 These foods and drinks should be avoidedeans, pasta, meats (steaks), fiber or bran cereals, soda (pop) cola drinks, butter or margarine and high fiber fapdmg)hole
1 STOP EATING AND DRINKING 12HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, drink, chew gum or tobacco, smoke cigarettes, eat breath mints or candy before or during the test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small ambof water.
1 DO BRUSH your teeth prior to the test.
Optimal exhalation procedure during H2/CH4 BREATH 1 TESTS
1 One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizingsB@athMeasurement with good established

instruction procedure with proper expiration technique. Sample bags mustthbéey and no resi dual air may remains in the bag
Optimal Preparation of equipments BeforeH2/CH4 BREATH 1 TESTS
1 Inappropriate preparation of the analyzers, installation stable temperature, zero settiogldalla | i b r at bee mppendext c é é
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Potential Complications of the Bacterial Overgrowth
There are very few potential serious complications during #heut testing. In severe cases patients may feel minor discomfort from ingestion of sucrose idcudieg, gas, cramping or

bloating.
Implementation of the sucroseH2-breath test:
Shstrate Dosage Readings (min) Positive Remark
Sucrose (or (remark : Usually the sacalled cutoff value Delta), (i.e. the
Saccharose) 25 g in 250 ml in 10 ml BW water O 15/ 301 60 90 120a >20 ppm difference of the maximum H®ncentration in breath a
Adults (max. 25 g) certain time after substrate intake minus the H2
1 g/kg BW in 10 ml water/kg BW 0i 15/ 30i 6Gi 90 120a >20 ppm concentrationmmediately before substrate intake), is use
children (max. 25 g) as the diagnostic criterion. If this difference Delta exceed
this critical value, a certain metabolic anomaly must be
assumed)

For diagnosing sucrose intolerance after overnight fhgfkg (maximum 2%) sucrose, dissolved in 100 ml of water, are orally administered. Breath is sampled immediately before and 30,
60, 120, and 150 minutes after substrate intake.

RESULT: The cutoff value for distinguishing patients with sucrose intolerance from normBls=ig20 ppm.

SYMPTOMS
1. The production of comparable and reliable resultsyafogen breath tests does 30% 10759, s during FTT (0
not just require a standardized implementationof the breath test but also exact pion ymptoms during FTT (N=1790) 25 3%
documentation about symptoms. 25% 1 '
. . 20% 4
2. Apart from measured H2 levelsjs above all necessary to establish the
symptomsthat existed each time a measurement is taken. 15% - 12 4%
10.2% g 79,
3. The establishment of symptoms is essential for the interpretation of the test res 10% 68%

and is of major importance for the clinical consequences.

4. The sympoms that may occur during a test are not at all limited to-intra
gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipation, etc

5. But also frequently, the patient experiences eixtt@stinal gmptoms such as
fatigue, dizziness, headache or heartbur(see figure 2). figure 2
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Internet Notes :

Sucrose(or Saccharosehtolerance, also calledcongenital sucrasdésomaltase deficienc{CSID} CH-OH
2
. - . e . . . H H CHOH H
Sucraseisomaltase deficiency? is the condition in whiclsucraseanenzymeneeded for propenetabolizatiorof sucroseis not O
produced in themall intestine OH H H HO
OH CH,OH
It is more common among theupiat! H OH OH H
Sucrose
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5. d-XyloseH2/CH4-Breath Test (Gluten Enteropathy)

The D-xyloseH2-breath test is used for diagnosing and management of intestinal malabsorptioeléag.disease.

Celiac disease is geneti¢autoimmune diseaseylestruction of the villi

In normals D-xylose (GH1,Os) is absorbed in duodenum and upper jejunum(but less rapidly than glucose and galactose).
Unlike glucosehe test does not discriminate between bacterial overgrowth and malabsorption in the small intestine.

E R ]

foods but may also be in other products like medicines, vitamins and even the glue on stamps and envelopes.
1 Celiac disease affexeach person differentlgymptoms may occur in the digestive system, or in other parts of thedy. One person might have diarrhea and abdominal pain
another person may be irritable or depressgitability is one of the most common symptomschildren. Some people have no symptoms.

1 Blood or urinary D -xylose test can helglinicians to diagnosecoeliac diseaseClinician may also need to take biopsy and examine a small piece of tissue from small intestine

9 But H2-breath test with Exylose is a useful angractical test for the screening andfollow-up of celiac disease and is simpler and more reliabthan the blood or urinary Rylose
test and certainly for biopsy

M Pancreatic diseases

Celiac disease appears by eating foods with gluteimmune system responds by damaging the small intestin€luten is a protein in wheat, rye and barley. It is found mainly in

, Wh

PREPARATION
Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
1 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.

1 Patients should not take antimicrobials and should try to avoid bismuth preparations (Pepto Bismol) withire8k® grior to administering the small intestinal bacterial overgrowth

breath test.
1 Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the test including: Gotdddadfiesia, EX_ax, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:

1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watisyooed black coffee or tea. Salt may be used

to flavor your food.

1 Thesefoods and drinks should be avoidedBeans, pasta, meats (steaks), fiber or bran cereals, soda (pop) cola drinks, butter or margarine and high fiber fapdmg)hole

1 STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, dmk, chew gum or tobacco, smoke cigarettes, eat breath mints or candy before or during the test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the test.
Optimal exhalation procedure during H2/CH4 BREATH 1 TESTS
1 One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizisigd@athMeasurement with good established
instruction procedre with proper expiration technique. Sample bags must be empty and no residual air may remains in the bag befote pdtientek ons é . s e e
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
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1 Inappropriate preparation of the analyzénstallation stable temperature, zero setting;dul al e cal i brati on, etcéésee appendi X

Potential Complications of the Bacterial Overgrowth:
There are very few potential serious complications during theut testing. In severe cases patients may feel minor discandutiing: pain,diarrhea, gas, cramping or bloating.

Implementation of the xyloseH2-breath test:

Qubstrate Dosage Readinggmin) Positive Remark
D-Xylose Remark :Usually the secalled cutoff value (Delta), (i.e. the
difference of the maximum H®ncentration in breath a
Adults 25 g in aqueous solutian 250 ml water 0-15-30-60-90-120a,b >20 ppm certain time after substrate intake minus the H2
children 5-g D-xylose concentration immediately before substrate intake), is ust
as the diagnostic criterion. If thidifference D exceeds this
critical value, a certain metabolic anomaly must be assun

After overnight fast,dr determining xylose absorptig?5 g Dxylose in aqueous solution are administered. The faster the substrate is absorbed, the smaleoumtiud he substrate,
which arrives at the colon and can be fermented there to form hydrogen. Breath is sampled immediately before and 46d9®ALBBnutes after substrate intake.
Results: The cutoff-value fordistinguishing patientwith intedinal absorption deficiencies fronormalis Delta= 20 ppm.

SYMPTOMS

1. The production of comparable and reliable resultsyofogen breath tests does 0% a7 5% S during ETT (0
not just require a standardized implementationof the breath test but also exact pion ymptoms during FTT (N=1730) 25 3%
documentation about symptoms. 23% 1 '

2. Apart from measured H2 levelsjs above all necessary to establish the 0%
symptomsthat existed each time a measurement is taken. 15% - 1o 40

10.2% g 7a,
3. The establishment of symptoms is essential for the irgtiion of the test results 10% -

and is of major importance for the clinical consequences.

4. The symptoms that may occur during a test are not at all limited te intra
gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdomind pain, gas, constipation, eté

5. But also frequently, the patient experiences eixtt@stinal symptoms such as
fatigue, dizziness, headache or heartburfsee figure 2).
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Internet scientific References

D-xylosekinetics and hydrogerreath tests in functionally anephric patients using the-ggam doseJ Clin Gastroenterol2000 Jul;31(1):559.

Craig RM Carlson S Ehrenpreis ED

Source

Department of Medicine, Northwestern University Medical Center, Chicago, lllinois 60611, USA.

Abstract

Malabsorptive evaluation in renal failure is difficult because most absorptive testing requires urinary collections.afialgsts ofd-xylose absorption and-ctylose breath testingvere
performed in an effort to establish an effective absorption test in functionally anephric patients. We studied 13 fabfaiyrematients with no diarrhea or symptoms suggesting
malabsorption on two sepate nondialysis days after they received 15 g orgyldse on day 1 and 10 g IV on day 2. Serum collections were used to calculate the kinetic rate constants and
extent of ékylose absorptionAfter the oral dxylose, end expiratory breaths were colledtevery 15 minutes for 3 hours and were analyzed for H2 with gas chromatograpvy subjects
also allowed upper endoscopy and duodenal biopsy. The mean absorption rate constant (Ka) and bioavailability (F) weteemitmilstned values for normal gabts using the 1§ dose
(0.936 min{1); range, 0.2271.96; and 74%, range 489, respectively). Of the patients, 12 had normhblir serum ekylose concentrations (>20 mg/dL). There was no clear inverse
correlation between the rate constant for absamptor bioavailability and peak breath hydrogen or the area under the curve for breath H2 versus time. Using 15xglosd, dnean
bioavailability and absorption rate constants are normal in functionally anephric patients with no clinical evidencalsfor@lon. Three patients had elevated breath peak H2
concentrations, but there was no clear inverse correlation between bioavailability and the breath H2 vatbesr Aetum dxylose concentration >20 mg/dL may be considered normal in
this patient grop, similar to patients with normal renal function.

PMID:10914778[PubMed indexed for MEDLINE]

Hydrogen breath test witlD-XyloSefor celiac disease screening is as useful in the elderly as in other age groups.

http://www.ncbi.nlm.nih.gov/pubmed/11680597

Casellas FFSardi J de Torres | Malagelada JR

Source

Department of Pathology, Hospital General Vall d'Hebron, Barcelona, Spain.

Abstract

Up to one fifth of celiac disease patients are diagnosed after the age of 60. The hydrogen breath tesglogt & substrate (xyloe8d) has proved useful for the diagnosis of adult celiac
disease. Our aim was to determine the potential influencgefedated intestinal mucosal changes on the reliability of this test. We reviewed the results of thBkyioS6 patients with
clinical celiac disease in whom the diagnosis was confirmed by histology. A control group of 53 patients with varices disotders and without jejunal mucosal atrophy at biopsy was
similarly studied. Both celiac patients and controls were divided into adults (age < or = 60 years) and elderly (age sp®gean of the 50 celiacs and 8 of the 53 controls were in the
elderly category (P = NS). In the celiac disease group, no differences were observed between the elderly and adult patigst feuligisal H2 excretion (22.4-#42 vs 9.7 +/ 11 ppm),
delta increase (56 +/43 vs 53 +/ 36 ppm), or area under the cur(g452 ++ 5,546 vs 6,739 +/5,951 ppm x min). The false negative rate was similar for celiac adult (7/43) and elderly (2/7,
P = ns) patients. Sensitivity of the xyleB& was 0.83 in adults and 0.71 in the elderly, and specificity 0.51 in adults anith @&0elderlyIn conclusion, the results of the xyleB& in celiac
patients are not influenced by age. The xylB3eis as valuable a tool for the screening of celiac disease in the elderly as it is in younger patients.

PMID:11680597[PubMed indexed ér MEDLINE]

Follow-up of celiac disease witD)-XyloSebreath test.
http://www.ncbi.nlm.nih.gov/pubmed/8888728

Casellas FDe Torres ) Malagelada JR

Source

Digestive System Research Unit, Hospital General Vall d'Hebron, Barcelona, Spain.
Abstract
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Hydrogen breath tests (HRT) are commonly used to diagnose carbohydrate malabsorption. Specifitai2-BT with D-xylose has been shown to be as valid as the traditional urinary test
for the recognition of intestinal malabsorptioiwve have now investigated the-BZ with D-xylose in the followup of patients with celiac disease. Seventeen patients idl desease

established clinically and confirmed by jejunal biopsy were studieeBH®as performed before and after treatmeith a glutenfree diet for at least five monthalveolar breath samples

were obtained before administering orally 25 g ekydose and thereafter at 30 min intervals for 5 hr. Samples were analyzed for H2 by chromatography. Simultaneots!yyitherp

excretion of Dxylose was determined by colorimet@jluten removal significantly decreased the H2 delta change (from 36%9%ppm to 32.2 +/8.8, P < 0.05). A similar decrease was
observed in the area under the curve (P < 0.@s)nversely, urinary Exylose excretion increased significantly (P < 0.05). Eleven of the 17 celiacs clinically improved after treatment. The H:
BT normalized in every patient who entered remission on the gligerdiet, whereas the urinary-Bylose excretion remained abnormal in six of them. In the six nonresponder patients the
H2-BT remained high in five, whereas urinaryx@lose excretion paraxically normalized in 2We conclude that HBT with D-xylose is a useful and practical test for the follop/of celiac
disease and is simpler and more reliable than the urinarydse test.

PMID:8888728[PubMed indexed for MEDLINE]

Potentialusefulness of hydrogen breath test withylose in clinical management of intestinal malabsorption.

http://www.ncbi.nlm.nih.gov/pubmed/8425444

Casellas FChicharro L, Malagelada JR

Source

Digestive System Research Unit, Hospital General Vall d'Hebron, Autonomous University of Barcelona, Spain.

Abstract

Hydrogen breath tests (H2 BT) have been used extensively to investigate intestinal disaccharidase deficiencies. Ayseteittéstifor assessing intestinal absorptive function, the H2 BT
with D-xylose (H2 B1D-xylose), has received scant attention. We report here the results of our investigation of this test in 45 patientsatkefteehan proved malabsorption that was due
to nontropical sprue in nine, and to lymphoma, Whipple's disease, or giardiasis in the remainder. Nine patients fmvainadicterial overgrowth secondary to either postsurgical sequelae
or intestinal dysmotility. Twentyne patients with irritable bowsyndrome and 21 healthy individuals served as control groups. All participants ingested 25<glo$®) and alveolar breath
samples were obtained thereafter at 30 min intervals for 5 hr. Breath H2 was measured by chromatography. Basal H2 ppedkcii@mge (delta) and area under the curve (AUC) were
calculated. Simultaneously;Hs urinary excretion of Exylose was measured by colorimetry and served as the reference test. In healthy individylse Ingestion increased H2

production (delta = 8B +/- 1.4 ppm, P < 0.001). Changes were similar in patients with the irritable bowel syndrome. In contrast, the increase wa$ gfreater magnitude in the
malabsorption group (delta = 49.9 +7.2 ppm, P < 0.001 vs healthy controls). AUC analysiklgigt comparable result.est performance analysis showed that, in malabsorption the H2 BT
D-xylose had a sensitivity index of 0.86, which was identical to that of the uringayjoBe test. Specificity was 1 and 0.95, respectively; and predictabilitgt 0.88,

respectively.(ABSTRACT TRUNCATED AT 250 WORDS)

PMID:8425444[PubMed indexed for MEDLINE]
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6. Lactulose- H2/CH4-Breath Test

. _ . . . . . Lactul
1 Lactulose is amrtificially synthesized disaccharidecomposed ofructose and galactosgfor which anenzyme splitting it into the © lose
corresponding monosaccharide does not exist. H2

1. Lactulose H2 Breath testis often used for measurementiotestinal Transit Time (ITT), importantbaseline test to assess how long
takes food to pass through digestive system.

2. This test is also commonly used mall Intestinal Bacterial Overgrowth (SIBO)

Plots of H2-concentration in breath over time after ingestion of lactulose may thereforhave the following shapes: T
100 - rre
80 1H2s

§ 60 *

o Fermenfation

~ 40 du lactulose

T

20 Hz(ppm)
y
0 e
30 60 120
Time (minutes) dLe1"r:n:i'r /

A positive lactulose hydrogen breath test indicating small intestinal bacterial overgrowth with an easily detected ehré/tpeskall bowel R
bacteria, clearly distinguishable from the later prolonged peak correspondirgpassage of the remaining lactulose into the colon. o 1T 2 3 4

Temps (heures)

a) Normal.

For want of a suitable enzyme lactulose is not split into the monosacchalidewmlly, bacterial overgrowth in the small intestine does not.exighe end of the orocoecal trantihe
the test substance therefore arrives at the large intestine, where it is fermented to form hydrogen (or methane). Hydetigeme(aespectively) is absorbed through the intestinal
and then dissolved into the bloodstream, released intaitigs through the alveolar blood capillary vessels surrounding the alveoli, and finally expired. (Alveolar gas)

b) Pathologic
Because of pathologypacterial overgrowth of the small intestine fermentation and production of hydrogen already startsail tiiestine.

The lactuloseH2-breath test is the most widespread-orasive test for determiningrocoecal transit time It serves to investigate the residence time of certain food constituents,
particularly carbohydrates, in the intestinal system.
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PREPARATION
Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
1 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.
1 Patients should not take antimicrobials and should try to avoid bismuth preparationsB{Beoip within 3 to 4 weeks prior to administering the small intestinal bacterial overgrowth
breath test.
1 Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the test including: Goddddadfiesia, ExLax, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, wattslynoed black coffee or tea. Salt may be used
to flavor your food.
1 These foods and drinks should be avoidedeans, pasta, meats (steaks), fiber anlwereals, soda (pop) cola drinks, butter or margarine and high fiber foods (whole grains).
T STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, drink, chew gum or tobacco, smoke cigarettes, eat breath mints or candgrxdoirey the test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the test.
Optimal exhalation procedure during H2/CH4 BREATH T TESTS
1 One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizingdBi@athMeasurement with good established

instruction procedure with proper expiration technique. Sample bags mustthbey and no resi dual air may remains in the bag
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
1 Inappropriate preparation of the analyzers, installation stable temperature, zero settiogldalla | i br at i on, etcéésee appendi x

Potential Complications of thelactuloseBacterial Overgrowth
There are very few potential serious complications during #heut testing. In severe cases patients may feelmdisoomfort from ingestion.

Implementation of the lactuloseH2-breath test:

Substrate Dosage Readings (min) Positive Remark
(Delta)
Lactulose (non-H2-productior; evaluation of transit time)
Adults 10 g in 150 ml of water (adults) 0-15-30-60-90-120-150-180 | <10 ppm | Not recommended on children
>20 ppm | Remark Usually the secalled cutoff value (Delta), (i.e. the difference of the
children | 3.34 g in isotonic soltn. (children < 6 monthg 0, 30, 60, 120, 150 maximum Hzconcentration in breath a certain time after substrate intake
6.68 g in isotonic soltn. (children > 6 monthg 0, 30, 60, 120, 150 minus the HZoncentration immediately before substrate intake), is used as
diagnostic criterion. If thiglifference Delta exceeds this critical value, a cert
metabolic anomaly must be assumed)

Children up to an age of six months ingest 3.34 g lactulose in isotonic solution (3.34 g/5 miDuphalacesyrup), children older than six months (6.68 g lactulose/10 ml syrup). Adults are
supplied with (10 g lactulose dissolved in 150 ml of watergair samples are taken immediately before and 30, 60, 120 and 150 minutes after substrate ingestion.

Results if the H2-content of breath increases by more than 20 ppm after having taken up 20g lactulose and compared to refertrereaahadydrate malabsorption must be assumed.
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SYMPTOMS
1. The production of comparable and reliable resultsyofogen breath tests does 30% 7.5 < during ETT (N
not just require a standardized implementationof the breath test but also exact . ymptoms during FTT (N=1790) 25 3%
documentation about symptoms. 25% 1 '
. . 20%: 4
2. Apart from measured H2 levels,is above all necessary to establish the
symptomsthat existed each time a measurement is taken. 15% - 12 4%
10.2% g 7o
3. The establishment of symptoms is essential for the interpretation of the test res 10% 1 P
and is of major importance for the clinicalnsequences.
4. The symptoms that may occur during a test are not at all limited te intra
gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipation, etc
5. But also frequently, the patient experiences ekit@stinal symptoms such as

fatigue, dizziness, headache or heartburfsee figure 2). figure 2

Internet scientific References

Breath hydrogen respons® lactulose in healthy subjectselationship to methane producing status.
Source D Cloarec, F Bornet, S Gouilloud, J L Barry, B Salim, and J P Galmichlkoratoire d'Explorations Fonctionnelles Digestives, Hopital Guillaume et René Laénnec,
Nantes, France.
Abstract
In order to assess the relationship between methane (CH4) producing status and the breath excretion of hydrogen (HR)simbjesak, breath CH4 and H2 were
simultaneously measured for 14 hours after oral ingestion of 10 g lactulose in 65 youngerslurdety were breath CH4 producers and 25 were not. Statistically
significant differences were observed between both groups, with lower values for CH4 producers recorded for the follmweatgrpafasting basal value of breath H2 (8.1
(4.9) v 5.2 (3.yppm, p less than 0.05), motttkcaecum transit time (68 (24) v 111 (52) min, p less than 0.005), and breath H2 production measured as area under the cul
13.1 (6.9) v 8.8 (3.8) 10(3) ppm/min, p less than 0.D2¢re was no significant correlation bet®@n individual production of breath H2 and CH#ese results indicate that
the response to lactulose depends on breath CH4 producing.dtatlimical practice, defining normal values of mo#thcaecum transit time without knowledge of breath
CH4 prodweing status may lead to misinterpretation of the H2 breath test.
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Orocecal transit time and bacterial overgrowth in patients wiZhohn's disease
Castiglione F Del Vecchio Blanco (Rispo A Petrelli G, Amalfi G, Cozzolino ACuccaro | Mazzacca G
Source
Cattedra di Gastroenterologia, Facolta di Medicina, Usnisita Federico Il, Naples, Italy.
Abstract
Bacterial overgrowth is frequent in patients with Crohn's disease (CD) and can contribute to symptoms. Motility abnocaralitiedispose to bacterial overgrowth. The
hydrogen (H2) and methane (CH4) breath fesa sensitive and simple tool for the diagnosis of bacterial overgrowth and for the evaluation of orocecal transiCiife (O
In this study, we investigated the prevalence of OCTT modifications and bacterial overgrowth in a series of consecpi@ieadultith CD. In 43 healthy subjects and 67
patients with CD. we performed the lactulose breath test using a gas analyzer that offers the opportunity of measu@ranido@H4. Of the patients, 24 had undergone an
ileocolic resection before the tesith ablation of the ileocecal valve. At the time of the test 15 patients had active disease, whereas in 52 subjectsetiveadiquiescent.
Fifty-seven patients and forty controls were evaluable for OCTT and bacterial overgrowth. In 10 patient8 @odtrols, no H2 or CH4 peak was recorded during the 8
hour test. Out of 57 patients, 13 (23%) were affected by bacterial overgrowth. The prevalence of bacterial overgrowttemiasphitients with previous surgery (30%)
than in nonoperated patien{8%). In all patients with bacterial overgrowth, an antibiotic treatment induced a normalization of the test and an irapt@f¢he
symptoms. We observed a longer OCTT in the patients compared to controls, although this difference was not stajraficaty (154 +# 45 vs. 136 +/45 minutes).
OCTT was significantly longer compared to controls in the 14 CD patients with previous ileocolic resection{380st/136 + 45 minutes; p < 0.004). In conclusion, we
found that a significant proportioof unselected patients with CD has bacterial overgrowth and prolongation of OCTT. We suggest that the modificationgip&ients
with CD can predispose to bacterial overgrowthe lactulose breath test is a simple method that can be more wédelyrupatientsvith Crohn's diseasg Clin
Gastroenterol. 2001 Mar;32(3):278.
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7. The Sorbitol-H2/CH4-Breath Test

1 For thediagnosis of coeliac diseas#ccasionally also the H&xhalation with breath after intake of the
100 - hexavalent alcohol sorbitol can be measured.

80 - 1 Sorbitol is absorbed in the small intesti
E 60 - 1 Sorbitol is an artificial sweetener very similar in appearance and with similar physical characteristics to b
= ke sucrose and dextrose sugars.
T 1 However,unlike the sugars, Sorbitol is not a carbohydrateRather, Sorbitol is hexahydric alcohol or an

20 - "alcohol sugar". The chemical formula is ¢El,40e, Which is similar to dextrose, except with 2 additional

| hydrogens atoms.
9 Although sorbitol occurs in nature, it is manufactured commercially by the reduction of glucose (dextrosg

30 60 120 180 240
Time (minutes)

Schematic drawing of hydrogen breath tegth or without sorbitol
indicating carbohydrate malabsorption.

PREPARATION
Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
9 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.
9 Patients should not take antimicrobials and should try to avoid bismuth preparations (Pepto Bismol) withire8k® @rior to administering the small intestinal bacterial overgrowth
breath test.
1 Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the test including: Gotdddadfiesia, EX.ax, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watiayooed black coffee or tea. Salt may be used
to flavor your food.
1 Thesefoods and drinks should be avoidedBeans, pasta, meats (steaks), fiber or bran cereals, soda (pop) cola drinks, butter or margarine and high fiber fapdsgyuhole
T STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, dmk, chew gum or tobacco, smoke cigarettes, eat breath mints or candy before or during the test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the test.
Optimal exhalation procedure during H2/CH4 BREATH i TESTS
1 One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizingsB@athMeasurement with good established
instruction procedre with proper expiration technique. Sample bags must be empty and no residual air may remains in the bag befote pdtientek ons é. see appen
Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
1 Inappropriate preparation of the analyzénstallation stable temperature, zero setting;dud al e cal i brati on, etcéésee appendi x
Potential Complications of the Bacterial Overgrowth Breath Test:
There are very few potential serious complications during #heut testing. In severe cagestients may feel minor discomfort from ingestion of sucrose including diarrhea, gas, cramping or
bloating.
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Implementation of the sorbitol-H2-breath test:
Shstrate Dosage Readings (min) Positive Remark
Sorbitol
Adults 12.5 g Sorbitolin 25@nl water 0i 15/ 30i 6Gi 90i 120a,b >20 ppm Not on children
children Not Yet on children

After a 12hour fasting period 12.5g sorbitol, dissolved in 250 ml of distilled water), are administered orally. During the fasting period and the td® itsgilfiluals take only tea, coffee

or tap water and refrain from higher physical activity. Breath sampling is taken immebfisly and 30, 60, 120, 180 and 240 minutes after substrate intake

Results

Usea cut-off value of Delta = 10 ppm for distinguishing coeliac disease patients from normals.
Remark :Usually the secalled cutoff value (Delta), (i.e. the difference of the maximumchHZcentration in breath a certain time after substrate intake minus theoH@entration
immediately before substrate intake), is used as the diagnostic criterion.dfffaience Delta exceeds this critical value, a certain metabolic anomaly must be assumed)

SYMPTOMS

1.

The production of comparable and reliable resultsyofogen breath tests does
not just require a standardized implementationof the breath test but also exact
documentation about symptoms.

Apart from measured H2 levelsjs above all necessary to establish the
symptomsthat existed each time a measurement is taken.

The establishment of symptoms is essential for the irgtipon of the test results
and is of major importance for the clinical consequences.

The symptoms that may occur during a test are not at all limited te intra
gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdomind pain, gas, constipation, eté

But also frequently, the patient experiences eixtiastinal symptoms such as
fatigue, dizziness, headache or heartburfsee figure 2).
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Symptoms during FTT (N=1730)
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figure 2
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Internet scientific References

Sorbitol H2-breath test versusanti-endomysium antibodies to assess histological recovery after gluténee diet in coeliac disease.
Tursi A Brandimarte G Giorgetti GM
Source
Emergency Department "L. Bonomo" Hospital, Andria, BA, Italy. antotursi@tiscali.it
Abstract
BACKGROUND:
Glutenfree diet plays a key role in treatment of coeliac disease, but it is difficult to evaluate its effect on improvemauns afefilitecture using sensitive nmvasive tests.
AIMS:
To compare sorbitol HBreath Test with antiendomgbsantibodies in the followup of coeliac disease to detect histological recovery
METHODS:
A total of 38 consecutive patients with coeliac disease were studied. All underwent SodBrelatt2 Test, antiendomysial and oesophagogastroduodenoscopy Wifiienu
bioptic samples before diet and then 6, 12 and 18 months after gtatediet. Expiratory samples were collected before patients drank the test solution (5 g sorbitol in 150
ml tap water) and thereafter every 30 min for 4 hours. An increase toH@entration of > or = 20 ppm above fasting baseline was considered positive for sorbitol
malabsorption. Antiendomysial antibodies were evaluated by the indirect immunofluorescent method.
RESULTS:
Antiendomysial antibodies were positive in 32/38 patibafere gluterfree diet (84.21%), while they were positive in 20/34 (54.82%), 2/16 (12.5%) and 0/2 (0%) cases aftel
6, 12 and 18 months of glutémee diet, respectively, no correlation being found with improvement of histological lesions (p = ns)ag\sdacerns sorbitol HBreath Test,
maximal cutoff value (in ppm) decreased progressively and parallel to histological recovery during-tglldwdeed, it decreased from a mean 63 ppm before diet to 35, 19
and 12 ppm, after 6, 12 and 18 months ofagititee diet, with a stetistical difference being found before and after (p < 0.001). Likewise, the peak value (in minates) appe
progressively later during followp, parallel to histological recovery. In fact, it appeared at a mean of 119 minutes biftenfree diet, while it appears at a mean of 164,
195 and 219 minutes after 6, 12 and 18 months on gfueendiet. A statistical difference before and after start of ghfitea diet was found also in this case (p < 0.001).
CONCLUSIONS:
Sorbitol H2-Breath Test is better than antiendomysial antibodies in revealing histological recovery in theujpltdwoeliac patients after the start of gluteee diet due to
its good correlation with histological damage. Moreover, it also appears to be atiedot dietary mistakes of the patients on ghitea diet.
PMID:12643292[PubMed- indexed for MEDLINE]
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6. Xylitol - H2/CH4-Breath Test

1 Xylitol is a sugar substituteand, as such, is ofterded to the secalled6 s u-§ a e e éunderdhe damg-967. The Xylitol tolerance test (XTT) is used to diagnose xylitol
intolerance. Xylitol is not sufficiently absorbed by many people so that, not infrequently, irritable bowel symptomsigageree ty food containing kgol. In spite of this, the XTT is
only carried out rarely. From a clinical point of view, the characteristics of xylitol are very similar to those of sorbitol.

1 Indications for a xylitol tolerance test are suspected xylitol intolergimelerance of chewing gum, boiled sweets, diabetic products eta@and borderline positive results in the
fructose tolerance test or sorbitol tolerance test. We recommend giving a load of 12.5 g of xylitol dissolved in 25Qan| ©hisdest is generally notyet carried out on children

PREPARATION

Optimal Patient Preparation Before H2/CH4 BREATH i TESTS
1 Patients should not be tested within four (4) weeks of a colonoscopy or barium enema.
1 Patients should not take antimicrobials and should try to avoid bigreparations (Pepto Bismol) within 3 to 4 weeks prior to administering the small intestinal bacterial overgrowth
breath test.
1 Patients should avoid laxatives, stool softeners or stool bulking agents one (1) week prior to the test including: Gotdddadfiesia, EX.ax, Metamucil or Citrucel.
Foods and Drinks the Day Before the Test:
1 These foods and drinks are bestPlain white bread, plain white rice, plain white potatoes, baked or broiled chicken or fish, watitsyooed black coffee or tea. Salt may be used
to flavor your food.
1 These foods and drinks should be avoidedBeans, pasta, meats (steaks), fiber antmereals, soda (pop) cola drinks, butter or margarine and high fiber foods (whole grains).
T STOP EATING AND DRINKING 12 HOURS BEFORE THE TEST
The Day of the Test:
1 DO NOT eat, drink, chew gum or tobacco, smoke cigarettes, eat breath mints or candyrishidreydhe test.
1 DO NOT sleep or exercise before or during the test.
1 DO TAKE prescription medications with a small amount of water.
1 DO BRUSH your teeth prior to the test.

Optimal exhalation procedure during H2/CH4 BREATH T TESTS
One of the sources of error in tragas analyses is contamination of the alveolar gas sample: therefore we suggest normalizirigdB@athMeasurement with good established instruction
procedure with proper expiration technique. Sample bags mustpe¢ey and no resi dual air may remains in the bag before

Optimal Preparation of equipments BeforeH2/CH4 BREATH i TESTS
Inappropriate preparation of the analyzers, installation stable temperature, zero settiecgldalla | | br ati on, etcéésee appendi x

Potential Complications of the Bacterial Overgrowth Breath Test:
There are very few potential serious complications during #heut testing. In severe cases patients may feel minor discomfort from ingestigiitaf including diarrhea, gas, cramping or
bloating.
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Implementation of the Xylitol -H2-breath test:

Substrate Dosage Readings (min) Positive Remark
Delta
1 Noton children
Xylitol 1 _Remark: Usually the secalled cutoff value Delta), (i.e. the difference of the maximum-H2
Adults 12.5 g Xylitol in 250 ml water| Oi 157 30i 60 90 120a,b | >20 ppm concentration in breath a certain time after substrate intake minus theoH@entration
children Not Yet on children immediately before substrate intake), is usethasdiagnostic criterion. If this difference Delta
exceeds this critical value, a certain metabolic anomaly must be assumed)

a. Additional reading after 45 min for evaluation of test substance dependent SIBOS.
b. Additional reading after 150 min and 180 mirsliéw transit time is suspected.

RESULT INTERPRETATION

1 After an overnight fast as above mentioned, 12X%yijtol dissolved in 250 ml of water, is orally administered. Alveolar gas (deep end expiratory breath) is sampled immediately befor
substratentake, and thereafter every 0,15,30,60,90,120,150 minutes.

1 Readings of the H2 level should be taken at 0, 15, 30, 60, 90 and 120 min after the xylitol load. H2 levels of morgthabg0ethe basal value indicate a positive test result, and
shouldbe interpreted according to the guidelines describefippendix

1 If H2-concentration ascends by more tixaita = 20 ppm then bacterial overgrowth of the small intestine must be assumed. Sensitivity and specificity of theHfitmesh test,
however, are only in the order of 60 to 90% or 75 to 100%, respectively. Nevertheless the test went its way for wardliefbatiees.

SYMPTOMS
1. The production of comparable and reliable resultsydfogen breath tests does 30% 197 59,
not just require a standardized implementationof the breath test but also exact . Symptoms during FTT (N=1730) 25 3%
documentation about symptoms. 23% 1 '
2. Apart from measured H2 levelsjs above all necessary to establish the 0%
symptomsthat existed each time a measurement is taken. 15% 4

3. The establishment of symptoms is essential for the interpretation of the test res 10% A
and is of major importance for the clinical consequences.

4. The sympoms that may occur during a test are not at all limited to-intra
gastrointestinal symptoms such:akyper-peristalsis, diarrhea, bloating,
cramping, abdominal pain, gas, constipation, etc

5. But also frequently, the patient experiences eixtt@stinal symptoms such as
fatigue, dizziness, headache or heartburfsee figure 2).
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Appendix 01

BREATH TEST IMPLEMENTATION

(recommendationsconsensustaly )

Methodology andindications of H2-breath testing in gastrointestinal diseasegH 2 -BREATHTESTING CONSENSUS CONFERENCE WORKING GROUP) Final statements from the First Rome Consensus ConferencgH?2-
breath testing: methodology in adults and children) A GASBARRINI*, G. R. CORAZZA, M.MONTALTO* G.GASBARRINI* & THEROME

Substrate Challenge doses Breath Sampling intervals [min] | (Delta) Interpretation of results
[ppm]
Lactulose Children (< 6 months3.34 gin water 30,60,90,120,150,180, >20 Positive : Lactulose biphasic pattern in/BRI4 levels , 2 peaks with an early increase of at least 12 ppm followed
Bacterial Children (> 6 months§.68 g in water 30,60,90,120,150,180, >20 second much larger increa®@ppmafter one hour.
overgrowth Adults 0.5 g /Kg body weight and max >20 Two peaks may merge as an early plateau
10 g (15ml) in 150 ml of water (adults) 30,60,90,120,150,180,210,250 establish the symptoms that existed each time a measurement is taken
Lactulose Children0.5g /Kg body weight 30,60,90,120,150,180, >20 Normal mean time for Lactulose testing 70 to 75 min
Intestinal Adults 0.5g /Kg body weight and H2/CH4 rises min 3 ppraver the previous level for at least 3 successive time intervals
transit time 10 g (15ml) in 150 ml of water (adults) 30,60,90,120,150,180,210,250 establish the symptoms that existed each time a measurement is taken
Lactose Children 1 g/kgBW in 10 ml of water 30,60,90,120,150,180, >30 Positiveif H2 increase of at least 20ppm over the lowest preceding value within the test period and/or CH4
Adults 1 g/kg BW and max 30,60,90,120,150,180,210,250 increases by 12ppm over the baseline value within the test period
malabsorbsion 2049 in 250 ml of water , establish theymptoms that existed each time a measurement is taken
D-Xylose Children1 g/KgBW in 10 ml water 30,60,90,120,150,180, >20 Increase of either H2 or CH4 levé@l8ppmwithin 40-60 minutes suggests bacterial overgrowth.
Celiac disease A later increase suggest impairment of intestinal capacity
Adults 25 g in250 mlwater 30,60,90,120,150,180,210,250 establish the symptoms that existed each time a measurement is taken
Saccharose Children2g/kg in 100 ml of water 30,60,90,120,150,180, >20 H2 level increase of at least 20ppm over the lowest preceding value within the test period . CH4 level increase
(sucrose) 12ppm within the test period
Adults 20 gin 250 ml of water 30,60,90,120,150,180,210,250 establish the symptontkat existed each time a measurement is taken
Glucose Children1 g /KgBW in 10 ml water 30,60,90,120,150,180, >10 Positive: Increase of at leadd ppm breath HZH4 over the baseline value
Bacterial Adults1 g /Kg BW and establish the symptoms that existed each time a measurement is taken
overgrowth max 25g in 250ml of wate 30,60,90,120,150,180,210,250
Fructose (*) Not yet evaluated on children >20 An increase of H2 or CH4 of 20ppm indicatesamsporimpairment
Adults 1g/kg 30,60,90,120,150,180,210,250 establish the symptoms that existed each time a measurement is taken
25 gmaxin 250ml of water
Sorbitol Not yet evaluated on children >20 An increaseafter 60 min is normal . An increase 2aif ppm after with cramps indicates sensitivity to Sorbitol
0.25gt0 0.5 g/Kg 30,60,90,120,150,180,210,250 establish the symptoms that existed each time a measurement is taken
Adults 12.5¢g in 250 ml of water
Fructose- Not yet evaluatedon children 30,60,90,120,150,180,210,250 >20 An increase after 60 min is normal . An increase of 20 ppm after with cramps indicates sensitivity to-Sarttibsle
Sorbitol 12.5¢ fructose + 12.5g sorbitol in 250 ml wat| establish the symptoms that existeth time a measurement is taken
Xylitol Not yet evaluatedon children 30,60,90,120,150,180,210,250 >20 An increase after 60 min is normal . An increase of 20 ppm after with cramps indicates sensitivity to Xylitg

12.5 g in 250 ml water

establishithe symptoms that existed each time a measurement is taken

(*) The test is absolutely contraindicataldove all to children with suspected hereditary fructose intolemtéor patients with inherited fructose intolerance.

40| Page



Ref (MEC /rm/ 10 janv 2012) CLINICAL APPLICATIONS of H2/CH4 Breath testing 2012

Guidelines for theinterpretation of breath test results

1 The interpretation of hydrogen breath test results is based on three crucial factors: H2 and CH4 exhalation level, afsgeratoeas and the timgependent change of these two
factors during the test period.

91 Differences in the H2 concentration ®82pm during measurements taken in quick succession must be considered as random variation because the measuringf tineertainty
equipment is within this range. If, under the same trial conditions, the measureddiydadues differ by more than 5 ppm, the device should-bdjusted.

T The |l ast column obffbeotalt br(Pdtd)sib. théminindun aseents af Kdncentration in breath after ingestion of test substance in compéviso
the H2concentration in breath when fasting, which indicate pathologic metabolic situations.

Methodology information

41| Page



Ref (MEC /rm/ 10 janv 2012) CLINICAL APPLICATIONS of H2/CH4 Breath testing 2012

Appendix 01 bis BREATH TEST IMPLEMENTATION (recommendations concensusAustria)

Implementation of hydrogen breath testsrisis a summary overview of the parameters fotrtigementation and interpretatiorof the most common hydrogen bretghts. ByAlexander Eisenmannl, Anton
Amann2,4, Michael Said3, Bettina Dattal and Maximilian Ledochowskil,4,5 (1 Departmentaafl Glirtrition, Medical Hospital of Innsbruck, Austria2 Department of Anesthesia and General Intensive Care, Medicaltoiversi
Innsbruck, Austria3 Department of Medicine, Military Hospital 2, Innsbruck, Austria4 Breath Research Unit of the Austtemy?@BSciences, Dammstr 22, 6850 Dornbirn, Austriaymatt maximilian.ledochowski@tilak.aReceived
29 May 2008, in final form 2 July 2008 Published 24 July 2008 Online at stacks.idpRIRION6002

Substrate Dosage Readings (min) Positive Remark
Fructose 25 g in 250 ml in 10 ml BW water 0i 15i 30i 60i 90i 120a >20 ppm
Adults (max. 25 g)
1 g/kg BW in 10 ml water/kg BW 0i 15i 30i 60i 90i 120a >20 ppm
children (max. 25 g)
Lactose 1 g/kg BW in 10 ml water/kg 0i 15i 30i 60i 90i 120a >20 ppm
Adults (max 50 g in 250 ml water)
1 g/kg BW in 10 ml water/kg BW 0i 15i 30i 60i 90i 120a >20 ppm
children (max. 50 g)
Glucose 50 g in 250 ml water 0i 15i 30i 45i 60 >10 ppm
Adults (max. 50 g)
1 g/kg BW in 10 ml water/kg BW 0i 15i 30i 45i 60 >10 ppm
children (max. 50 g)
Lactulose 1020 g 0i 15 30i 60i 90i 1201 1501 180 <10 ppm (nonH2-production)
Adults Not Yet on children >20 ppm (evaluation of transit time)
children
Sorbitol 12.5 gSorbitolin 250 ml water 0 15i 30i 60i 90i 120a,b >20 ppm Not on children
Adults Not Yet on children
children
Sorbitol/Fructose 12.5 g fructose +12.5 g sorbitol in 250 g water 0i 15i 30i 60i 90i 120a,b >20 ppm
Adults Not Yet on children Not on children
children
Xylitol 12.5 g Xylitol in 250 ml water 0O 15i 30i 60i 90i 120a,b >20 ppm Not on children
Adults Not Yet on children
children

a Additional reading after 45 min for evaluation of test substance dependent SIBOS.
b Additional reading after 150 min and 180 min if slow transit time is suspected.

Methodology information
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Appendix 02 GUIDELINES and METHODOLOGY
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Appendix 03 : Breath -TestPREPARATIONS

PATIENT PREPARATION PROCEDURE BEFORE H2/CH4 BREATH i TESTING

1.

2.

3.

10.
11.

Depending from the type of breath tests measurements patient needs preparation procedure and should not be perfanrfiad lesskkafter therapy withantibiotics, bowel lavage

or enteroscopyPatients should not be tested within four (4) weeksaflanoscopy

Patients should not takentimicrobialsand should try to avoid bismuth preparations (Pepto Bismol) within 3 to 4 weeks prior to administering the small irdetiell dvergrowth

breath test.

One (1) week prior to the teBatientsshould avoid laxatives, stool softeners or stool bulking agents including: Colace, Milk of Magnelsés, Bdetamucil or Citrucel.

Starting 24 hours before substrate uptaid during the tesheans, pies, larger amounts of apples, onieeks, garliccabbagepickled cabbagéread fresh from the oven and other
heavy food must not be taken in

The patient should fast for at least 12 h Prior to the. @sting this time, he must not drink anything apart from water. In particular, he must be adwseid tmilk and/or fruit juice on

the day prior to the test. The last meal on the day preceding the test should not be too ample and should ideallyafaroofisest

Before taking up the test meal with the substrate patients hdagt tat leastor12 hours (!!During this time and during breath sampling chewing gums must not be used because they
usually contain sorbitol which may be fermented to form hydrogen in the intestinal system)st be informed toon eatingbreath mints or candy befoor during the test

Starting at least 12 hours before the ingestion of the substrate the individislabstaimrinking alcohol and avoid physical strain

Twelve 12 hours prior to the test the patient should stop smdkimigle to an oversight, the patient does smoke, it is still possible to conduct the test at a low basal H2 value &5 ppm).
repeatedly, increased basal H2 values are measured in a patient, it is recommended to measure the exhaled contertrukichr §GO)nto establish whether the patient did smoke
shortly before the test.

Apart from vitamins, laxatives and antibiotics, medicines can be taken with pure water on the day of the examination.

During the test patient should not sleep or do exercises.

Wearers of dentures must not use an adhesive on the day of the test. The claim that it is contraindicated to bruphdhéot&mtbreath test because most types of toothpaste contain
sorbitol or xylitol is incorrect. In our sample we have neverenunt er ed probl ems due to patientsd brushing teeth in
increased basal H2 concentrations may occur and even distort the test result. Besides, carrying out the test on pitderdashutsh their teeth beforehand is unpleasant for the patient
and the staff involved.

MEASUREMENT PROCEDURE DURING H2/CH4 BREATH iTESTS

1.

2.

3.

4,

Alveolar air, i.e. the last part (about 150 ml) oofe single expiratory action starting from normal respiratory lewktidal volume has to be collectdsirst immediately before (reference
levels) and then in certain intervals for several hours after the intake of substrate or the test meal. Breath samaln@éawezll as the amounts of substrates to be administered, are
indicated in tables or mogoeaphs, respectively.

Evaluation of the measured data is based on the couks®©H4 concentrations exhaled gasn dependence on time in comparison with the H2/CH4 concentiatibe inhaled air.
(attention for ambient methanol, ethanolvolatile gases who can influence zero settings of analyzérs

Usuallythesec a | | edf éficc udtt h r e s betta), @.& thevdiféranee of(the maximum HBncentration in breath a certain time after substrate intake minus the H2
concentration immediatelyefore substrate intake), is used as the diagnostic critéfribis difference Delta exceeds this critical value, a certain metabolic anomaly must be assumed.
Since the gastric residence times of any substrate scatter in a wide range even in nard®aCEHAdroduction usually does not begin before the substrate has passed stomach and
duodenumbpreath sampling must not be finished, before the H2/CH4 concentration in breath has passed its maximum.

EQUIPMENT PREPARATION BEFORE H2/CH4 BREATH -TESTSMEASUREMENTS

1.

Depending from the type of breath tests equipmbetk forappropriate preparation of the analyzers, installation stable temperature, zero setting, &ull e cal i saeat i on,

manual® é € €éé. mai ntenance procedurse an QCelriobrnagt ildmeprradedurea ¢ €.
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Appendix 04 GLOSSARY OF USED TERMS

1  Absorption: Transfer of final food components into the intestinal mucosa

1  Bacterial overgrowth: Too high a concentration of bacteria (in the small intestine)

1 Deficiency: Lack of a biologically active substance

1 Digestion: Decomposition of (commonly high molecular) food components by secretions of salivary glands, stomach, liver, pancrebhd¥awelsmting together Disaccharidase deficiency: Want of
disaccharidases$n(the small intestine)

1 DisaccharidasesEnzymes, which cleave disaccharides to form corresponding monosaccharides. E. g. the disaccharide lactose in thénenisjititagp by lactase to form the monosaccharides galactose
and glucose, which ardsorbed in this part of the intestine.

1 Disaccharides:Products of coupling two monosaccharides with one another in such a way that the aldehyde or keto group of one of thleamdes$acns a glycoside with an @rbup of the other
monosaccharide. Er#ples: Saccharose, composed of glucose and fructose; lactose, composed of galactose and glucose; maltose and trebatbséfveomipaose molecules. Apart from the identity of
the monosaccharide components disaccharides differ from each othersizeing the respective semiacetalsg6me mber ed rings) and in the manneforf¥ hese
glycosidic connection).

1  Fructose: Hexose with a keto group (ketohexose) in position 2

1 Galactose:Hexose with an aldehyde group (aldohexose)

1 Glucose:Hexose with an aldehyde group (aldohexose)

1 Hexoses:Monosaccharides with six carbon atoms. Examples: glucose, fructose, mannose, galactose, sorbose

1 Intolerance:Incompatibility with lactose, fructose drsome other substances used in connection with breath tests

1 Isomaltose:Disaccharide from two glucose molecules formed by enzymatic degradation of starch or amylopectine

1 Lactose intolerance (hypolactasia)Lactase deficiency (in the small intestine)

1 Lactulose: Synthetic disaccharide of fructose and galactose, for which an enzyme splitting it into the corresponding monosaccharidexidheT est substance for determining orocoecal transit time by the
corresponding Hbreath test

1 Malabsorption: Disorder of absorption of final food products through the intestinal wall

1 Mannose:Hexose with an aldehyde group (aldohexose)

1 Monosaccharides:(Mostly) linear chains from several, mostly fife (pentoses) or six (hexoses) carbon atoms with one termirdalealdehyb)@idud (aldoses) or a keto group in position 2 (ketoses), while
the remaining carbon at oms -graup eaghtOligbsactharidésyidducsgoecnuplingtwor(disacohareles}oOsdveral (trisaccharides, tetrasacchaodesatcharides with
one another in such a way that the al dehyde o-groupef&meighpouong monasdccharidenonosacchari de forms a gl

1  Optical activity: All chemical compounds with one or more carbon atoms having four different neighbours (ligands) rotate the plane ofigbleeitiest to the right or to the left, that is to say they are
optically active, dextraotatory or laeverotatory. In view ofthe tetrahedral structure of such an asymmetric carbon atom the corresponding molecules exist in two different forrbejrigetenmirror
image of the other. These-salled optical isomers are found either in pure form, especially in their natatateuces, or as an equimolecular mixture of both forms. Optical isomers the molecular symmetry
of which corresponds with the molecular symmetry of that isomer of tartaric acid, which rotates the plane of polariseétdigight, are named-Bomersthose corresponding with the other optical isomer
of tartaric acid kisomers. (Small letters d and | characterise the real sign of rotating the plane of polarised light, which is not nietsrg&zailwith the sign of molecular symmetry itself. In caktartaric
acid this coincidence was brought about by definition.)

1 PentosesMonosaccharides with five carbon atoms. Example: xylose

1 PolysaccharidesProducts of coupling many monosaccharides with one another in such a way, that the aldehydecor tlietked up of one monosacchar-ga@upofdor ms a
neighbouring

1 monosaccharide. Examples: starch, cellulose

1 Sorbose Hexose with a keto group in position 2 (ketohexose)

1  Sugars:Crystalline moneor oligosaccharides, readily soluble in water and tasting sweetly; in the narrower sense the disaccharide sacchamselmageidrom sugar cane or sugar beets

9 Sweeteners1. Some watesoluble, sweetly tasting substances othantsugars, which are also fermented in the intestinal system forming H2 (or CH4) and therefore can be also used@scesfaubf

-(or CH4)breath tests (mannitol, sorbitol) 2. Water soluble, synthetic chemical compounds, the sweetening pbigbrasinsiderably exceeds that of saccharose, glucose, maltose and other natural sugars.
Not suitable for performing Hbreathtests
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Appendix 05 Questions about H2/CH4 Breath Testing

Improper preparation of equipment:
Inappropriate preparation of the analyzers, stable temperature, zero settiag; falll e ¢ al i(bbrcanpléteo)n, et c é
Sample bags not empty asdmpled gas is contaminated by residual air remaining t he bag bef or topomyiletege nt exhal ati ons é.

Improper conservation of the sampled gas:
Containers, tabs, etc émusfttodwmeple)r tight and not diffusing gasses

Normalizing Breath-Gas Measurements:

One of the sources of error in tragas analyses is contamination of the alvegémsample with dead space air during its collection. The problem is minimized by properly using the sampling system or the to
collect properly the alveolar sample. Howevkthey are not used according to instructions, or if the syringe is contaminated with room air during transfer of thécslBp@ L ACTOTESOrME® 2 E
LACTOTEST 202 E theH2 and/or CH4 in the sample may be diluted so that falsely low concentraflbhe indicated The other source of error is that sampled gas is not end expiratory gas (alveolar gas) but
mixed gas contaminated with lung dead space gases.

TheeforeMEC L ACTOTE S & 202 ¢ be Hsed to correct the analysis of trace bigaghs for such small contamination. It is based on the concept that carbon dioxide (CO2) is present igaseolar

a virtually constant concentratiof®% CO2)while it is essentially absent in roorin.aherefore, if alveolar air is erroneously mixed with roonoaif patientd i demh@léendalveolar gasthe concentration of

CO2 will be reduced, as will that of any trace gases present in the sample. By knowing the degree to which the C@giniassdilossible to apply a correction to the analysis of the- r@eas well, thus being
able to calcul ga®e ctome etntueati aolnvedl|l athe sample which was contaminated.

Improper preparation of the patient:

The inappropriate choice or incomplete avoidance of food by the patient on the night before the test will provide agnégiudiiytfalling level of hydrogen (H2) and methane (CH4) on which the test will be
superimposed. This is because the amouribef fn the colon will be elevated at the beginning of the test, and will fall during the hours of the measurement. Eigeeprdddiced from the challengese of
carbohydrate, it may not exceed the initial baseline level by enough to be classifipasée test.

Sleeping:

Allowing the patient to sleep during the test will cause an increase in bingdtiogen (H2) and methane (CH4). This probably has two causes. Hypoventilation, which is an inadequate rate@feaiirtuhe
lung, slows down the rate of hydrogen (HAganethane (CH4) removal from the blood. Sleep also decreases motility, which slows down the movement of carbohydrtathe totmngand allows a longer time
for hydrogen (H2) and methane (CH4) production. Thus, intermittent sleeping during thel tesériére with its reliability and should not be allowed.

High Baselines:
High fasting levelg§ > 10ppm)of trace gases at the beginning of the test may suggest that the patient did not follow instructions for complete svcadanicgdoate andler the night before; but it also may
suggest that the patient has small intestinal bacterial overgrowth (SIBO).

Small Intestinal Bacterial Overgrowth (SIBO):

Bacterial overgrowth exposes the complex sugars and other soluble carbohydrates in theestira! o bacterial fermentation instead of allowing them to be hydrolyzed enzymatically and absorbed in the
relatively sterile intestine. If bacteria are introduced into the small intestine, they can survive and thrive in theatlytrith environmst. As indicated above the harsh, acid environment of the stomach kills

most bacteria, so there is a low bacterial count in the proximal part of the intestine (the duodenum and the jejunum)irHaeideenydria (lack of acid production in the stomamdwteria may pass into the

smal | intestine and colonize there. Alboepoasghgromendi tobhsesr ofauseesoi ndast hyposmptpéimyt (ba
permit anincrease in bacterial count to over 105 (100,000) bacteria per milliliter (mL) of intestinal contents, which definesitheicomch cal | ed fAbacteri al overgrowt ho.
those for carbohydrate malabsorption. It also,rdgstsome vitamins, interferes with the absorption of fatty acids and competes for sugars and other foodstuff ordirzedyimltise jejunum. Thus, it is a serious
digestive disturbance which can be treated effectively, but only if it is diagnosed.
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Appendix 06 Other Breath Testing information, resources and articles

1 The place for all things SIBODr. Allison Siebecker

1 Small Intestinal Bacterial Overgrowth in Patients With Lower Gastrointestinal Symptoms and a History of Previous Abdog@nal Su

1 Methane on breath testing is associated with constipation, featured in Digestive Diseases and Sciences.

1 Small intestinal bacterial overgrowth initeble bowel syndrome: are there any predictors?

1 Small intestinal bacterial overgrowth syndrome.

1 Stability of hunan methanogenic flora over 35 years and a review of insights obtained from breath methane measurements.

1 Website on "A Community for Irritable Bowel Syndrome Sufferers"

1 Website on "Just IBS" Facts about Irritable Bowel Syndrome (IBS)

1 YouTube Video of Breatilydrogen Tests posted by Gastroenterologists, P.C. in Cedar Rapids, lowa

1 Implementation and Interpretation of Breddlgdrogen Tests

1 IBS and Sugar Intolerance: What does Research -Saly@ut.com

1 UCHEALTH LINE: New Breath Test Can Detect Tummy TroublBs. Ralph Giannella, MD, and colleagues in the digestive diseases division are now offering hydrogen/methane
breath testing at University Hospital to help patients discover whether they lgaadbavergrowth in their small intestines or are lactose or fructose intolerant.”

1 Normalization of lactulose breath testing correlates with symptom improvement in irritabledymisdme: a doublblind, randomized, placebwontrolled study:

9 Hydrogen glucose breath test to detect small intestinal bacterial overgrowth: a pregat@iwentrol study in irritable bowel syndrome:

1 Abnormal breath tests to lactose, fructose and sorbitol in irritable bowel syndrome may be explamati inyestinal bacterial overgrowth:

1 Breath Hydrogen and Methane Responses of Men and Women to Breads Made with White Flour or Whole Wheat Flours of DifferSiz&sar

1 IBS subjects with methane on lactulose breath test have lower postprandial serotonin Ie\&lbjdws with hydrogen:

1 Your digestive system and how it works:

1  www.gipath.comGl Pathology is fully licensed anaeredited by the College of American Pathologists, CLIA, and the states of California, Florida, Maryland, New York,
Pennsylvania and Rhode Island.

1  www.hydrogenbreathtesting.comCommonwealthLaboratories, Inc. is a state and federally licensed clinical laboratory located in Massachusetts. Physicians carscontact thi
company for breatkesting kits for maiin analysis.

1 Specialists in Gastroenterology in St. Louis, M@w.gidoctor.net, Specialists in Gastroenterology or SIG, is a G.I. group in St. Louis, specializing in gastro intestinal conditions.

1 "A New IBS Solution takes you through the historical evolution of conventional medicia®/s on IBS in a way that can be easily understood.
In addition, Dr. Pimentel presents a simple treatment protocol that will not only help you resolve your IBS symptomrisalbatpréivent their recurrencé’New IBS Solution
Website

1 Irritable Bowel Syndrome website contains useful information for patibtips//www.irritablebowelsyndrome.ws/sibdreathted.htm

1 BrainTalk Communities Online Support Groups for Patietitp://braintalkcommunities.org/forums
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