WO 2017/119883 PCT/US2016/012409

PROCESS FOR THE THERAPEUTIC MANAGEMENT OF DIARRHEA
PREDOMINANT IRRITABLE BOWEL SYNDROME USING Bacillas Coagulans SBC37-

81, MTCC 5856
BACKGROUND OF THE INVENTION
(Para 801) Ficld of the invention

{Para 002) The present invention in general relates to probictic formulations and thewr
therapeutic effects. In specific, the present mvention discloses a process for the therapeutic
management of diarrhes predominant writable bowel syndrome v humans comprising the oral
administration of Hacillus Coagrians SBC37-01, MTCC 3856 {vontaining not less than 2 bilhion

spores) along with standard treatroent of care 1o a specdfic voanner.
{Para 003) Description of prior art

(Para 004) The World Health Orgamization's 2001 definition of probiotics is "hve micro-
organisms which, when administered in adequate amounts, confer a health benefit on the host”
and are able to prevent or unprove some diseases (Fric P {2007 Probiotics and probiotics —
renatssance of # therapentic principle, Cent Bur § Med 20 237270}, Cousumption of probiotics is
assoctated with a vange of healih benefits including stiomalation of the amune system, protection
against diarrheal diseases and nosoconuial and respivatory tract infections, lowermg of
cholesterol, attenuation of overt immunomfBlammatory disorders and anticancer effects {Britton R,
Versatovic § {2008) Probiotics and Gastrointestinal Infoctions, Interdisciplinary Perspectives on Infoct Dis
20087 1-10, and Gl H, Prasad § (2008) Biosctive Components ol mitk: Problotics, imswnomodulation,
and health benefits, in Advances w Expenimental Medioine and Biology, ed by Basze Z. Springer, New

York USA, pp 423454). Most probiotic mucroorpanisms belong to the genera Lactobacillus and
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Bifidobacterinmy; however, other bacteria and soime veast may also have probiofic properties.
Lactobacillt are usually described as Gram-positive, non-spore~forming and nen-flagelated rods
or cocobacilh, aerotolerant, fastidious, acid<tolerant, and strictly fermentative. The commercial
mterest in functional foods containing probiotics matches witl the mereasing study of their role
in the digestive tract (Figueroa-Gonzdler 1, Quijano G, Ramirez G, Crue-Guerrere A (20113 Probiotics
and Prebiotics ~perspectives and challenges, I Sci Food Agric 91 1341-1348). Some probiotics have
been shown m prelinumary research to possibly ireat vanous forms of gastroentenitis (Longstreth
GF, Thompson WG, Chey WD, Houghton LA, Mewm F, Spiller RO, Functional bowel disorders.
Gastroenterofogy 2006, 130(5):1480-1491). Irritable bowel syndrome (IBS), a common funciional
gastrointestinal (GI} disorder, is charactenized by abdonunal pay or discomfort, diarrhoea,
constipation, abdomnal bleating and flatulence, which are associated with changes w the
frequency and form of stool and may markedly lower the quality of life (King CK, Glass R, Breses
IS, Duggan € (November 2003). Managing acute. gastroenteritis among children: oral rehydration,
maintenance, and muritional therapy, MMWE Recowmn Rep 32 {RR-16) 1-16, Vasiljovie T, Shah NP
{2008} Probiotes —From Metchaikoff 1o bioactives. It Dairy J 18, 714-728 and Tuohy KM, Probert HM,
Smepkal W, Gibson GR (20033 Using probiotics and prebiotics to improve gut health. Drag Discov
Today #: 692-699), Probiotic administration, prevent the invasion of tight junctions or modulation
of gut microbiota composition andior activity mught bring about relief 1 IBD symptoms or
maintain remission fromy clinical symptoms (Santosa 8§, Farnworth B, Jones P (2006) Probictics and
Their Potential Heahh Claims. Nutr Rev 64: 2652743 It is tmportant o note that health benefits
provided by probrotics are stramn specific, and not species- or genus-specific. Therefore, no
probiotic strain will provide all proposed benefits, not even strains of the same speaies, and not

all strams of the same species will be effective agamst defined healthy condstions Figueroa-
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Gonvaler 1, Quijane G, Ramirez G, Urue-Uoerrero A 2011) Probiotics and Prebiotics ~perspectives and
challenges. J Sci Food Agric 91: 13411348,

{Para 003%) It 15 the punople objective of the preseut wvention to disclose a process for the
thevapeutic management of diavhea predommant irmtable bowel syadvowe o humaws
comprising the oral adnumistration of Boctlluy Coagulany SBCIT-01, MTCC 3856 along with
standard treatment of care. The present wvention fulfills stated objective and provided further
related advantages of onhancing therapeutic efficacy for irritable bowel syndrome by
ussing/meorporating  Bacilluy coagulany SBC37-01 m the standard therapeutic regimen i a
specific manner. Racillus cougdans SBO37-01 18 a proprietary strame of Sami Labs Limited,
Bangalore, India and Sabinsa Corporation, NJ, USA that has besn deposited in the Microbial
Type Culture Collection and Gens Bank {(MTCC), a national facility estabhshed and funded
jomtly by the Department of Biotechnology (DBT) and the Coungil of Scientific and Industrial
Research (CSIR), Government of India. Bacillus coggudony SBC37-01 has been assigned the
strain pumber MTCC 3856 and exhibits 99% genetic homology with the known bactenal stramns
Bacillus coagdans ATCC 31284, Bacilbus coggulany NBRC 3887 and Bacillus coagrdans

AT 7050,

SUMMARY OF THE INVENTION
{(Para 005) Disclosed is a process for the therapeutic management of diarrhea predominant
irritable bowel syndrome in humans comprising the oral administration of Baciflus Coagnlans
SBC37-01, MTOC 5856 along with standard treatment of care, Hlustrative examples wherein the
standard treatinent regimen comprises Sompraz D {containing Domperidone 30 mg and 40 myg of
Esomeprizole) and Metrogyl 400 {Metromidazole 400 myg) once a day have been included in the

wstant specification. The preseat wvention provides the advantage of enhancing therapeutic
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efficacy for uritable bowel syndrome by usmg/incorporating Bacilius coagdans SBC37-01,

MTCC 3856 in the standard thevapsutic regimen i a specific manner.

{Para 006) Other featores and advantages of the present invention will become apparent from
the followmg more detailed description, taken in conjunction with the accompanying images,

which lustrate, bv way of example, the principle of the invention,
DESCRIPTION OF THE FIGURES

{Para 897) Fig.1 shows the flow chart for the study procedures.

(Para 808) Fig.2 shows the visual analog scale for abdomnal pam.

{Para 809) Fig.3 shows the graphical representation for the gastromtestinal discomfort

assessment.

{Para 0010y Fig.4 shows the graphical representation for the Bristol stool score.

{Para 8811} Fig.5 shows the graphical representation for the Physician’s Global Assessment.

{Para 8012} Fig.6 shows the graphical representation for Irritable Bowel Syndrome-Quality of

Life Assessment

{Pava 8013) Fig.7 shows the Mean+/5D plot for Escherichia coll bactenia wn stools.

DESCRIPTION OF THE MOST PREFERRED EMBODIMENT

{(Para 06014) In the wost preferred erabodiment, the present mventton relates to a process for the
therapeutic management of diarrhea predonunant nitable bowel syndrome i humans newly

diagnosed with mild to moderate irritable bowel syndrome or previcusly untreated patients with
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mild to moderate trritable bowel syndrome, said process comprisig step of orally admunistering
Bacillus Ceagrlans SBU37-01, MTCC 5836 formulation contamning not less than 2 ballion
spores at least 30 nmunutes before 3 meal, preferably as a dietary supplement m the morning for a
period of 90 days along with standard treatment of care once a day 1 a manner that 3 time gap of
4 hows is maintained between the adnunistration of said dietary supplement and the standard
treatment of care and said process results 1w enhanciog the assessed therapeutic efhicacy of the
standard treatment of care throngh amehoration of sympioms associated with wrable bowel
svndrome (IBS). Sompraz D {containing Dompenidone 30 mge and 40 mp of Esomeprizole) and
Mewrogyl 400 (Mewronidazole 400 mg) as a standard thevapeutic regimen for uritable bowet

syudrome has been included and discussed o the ilustrative example set forth berem below.

(Para 8015) The following example is incorporated herein below as illustrative examples of the

most preferred embodiment of the wstant mventron.

{Para 8016) Example 1

{(Para 8817y OBJECTIVE & RATIONALE OF THE CLINICAL S5TUDY

{Para 6818) To evaluate formulations contaming Baciflus coagrilany SBUIT-01, MTOC 53856 ax dictary
supplemient ¥n paticnts receiving standard care of weaument for diarrhea predominant Iiritable Bowel
Syndrome.

{Para 8019} ETHICS: This rescarch was conducted in accovdance with the chinical rescarch mundelines
established by the Drigs and Cosinetics Act, 1940 of India, Drugs snd Cosmetics Rules, 194 % of Indig,
Ethical Guidelines for Biomedies! Rescarch on Hhunap Paiticipanty, 2006 of Indisn Council of Medical
Research (BCMR) 1n India, the prnciples cnunciated i the Declaration of Helsinki (Edmburgh, 2000} and

the ICH-harmonized tripartite guideling regarding Good Chinteal Practice (GCP)L
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{Para 8028) Subject Information and Consent: Writicn and oral informstion about the study b 3
language understandable by the sebject was provided fo all subiects. Each subject was mivrmed by the
nvestigator, prior to the screening ovaluation, of the purpose of dus clindeal wial, including possible risks
and benetits and documented the informed congent process  the sebject’s chart, Sufficient fime was
provided for cach subject to decide whether to participate in the study and all the guestions and
clanifications reparding the study were clanficd by the tnvestigator.
{Para 8021) SELECTHON OF STUDY SUBJECTS: In this nulticentered study, subjeets were
included in the study if indicated “Yes™ 1o all of the inclusion criteria and “N&” 1o all of the exclusion
criteria.
Inclusion Criteria
1. Malke or fonale subjects ranging in age from I8 to 35 vears (both mclusive) disgnosed s
having gastro mbestinal disorders and based on the medical lustory record were included in
the study by the lovestizgator.
2. Fullithng Rome T Diggnostie Criteria for Fuactional IBS (Functional Diarrhea), Criterion
fulfitled for the last 3 monthy with symptom onssd at east 6 months prier o diagnosis
a} Reocurrent abdominal pain or discomfort {uncombortable sensation not described as pain) at least 3
daysimonth n the ast 3 months associated with two or more of the following:
1. Improvement with defecation
i Onset associated with a change in fequency of stoel
iit. Onset associated with a change m form (Gappearancs) of stool
by Recurrent feching of bloating or visible distension at least 3 davs/month 1o the last 3 monibs
c} Loose (mushy) or watery stools withowt pain ocowrring mat least 75% of stools
3. Willingaess to follow the protocol reguiretiont as evideneed by writter, informed consent.
4 Willingness'to complete subject diaries and respond o study questionniires.
S0 Agres not 1o use any other medication (preseription and over the counter), inchding

vitmmins and minctals, durng the course of this study.



WO 2017/119883 PCT/US2016/012409

6. Agree not 1o use any yogort diring the course of this study.

7. Subjects whose blood chomisiries are withm a normal range or not consklered clintcally
significant if outside the normal rmnge
8. Subject’s assurance that they have sot taken antibictics or other products whose primary

site of action is in the GIT fwa period up to | month prior o the siart of the study.

Exclusion Criteria

Tk

(93

&

&,

Sufficient criteria for a diagnosis of functional dyspepsia tw other functional Gl disorder.

Any clinically significant medical history, medical finding or an ongoing nietical or psvchiauic
condition exists which i the opinion of the Investigator could jeopardize the safety of the sudject,
impact validity of the stady resalts or mterfere with the conpletion of study according to the
protocst,

Significant abnormal findings as determined by baschine history, physical examination; vital stgns
{blood pressure, pulse rate, respiration rate) hematology, senum chemistry, uninalysis.

History or presence of significant alcoholism or product abuse in the past ong year,

Participation in a clintcal study during the preceding 90 days.

History of malignancy or other serious disease.

Any contraindication 1o blood sampling.

Smoking or Consumption of tobacco products.

Blood or blood products donated i past 30 days prior fo stady supplement adraimstration,

14 Fomale subjects on prognancy and lactating womesn,

{Para 0622) Safety and Efficacy Outcomes: The saltty outcomes were mweasured by 1] Physical

Examination & Vitals, 2] Assessment of Beported Adverse cvents, if any, 31 Asscsament for any

abnormal laboratory parameters as compared to Baseline, The primary efficacy cutcomes wers measured

by 1] Selfiassessment of abdonunal pain, measured on a 10 ont Visnal Analos Seale SVAS. 21 Blonting a3
YA pany, & i &

casured by Gastro bidestingl discomfort guestionuaire 3] Differonce m average stoo! Hegueney during
measared by Gastro intestinal discomfort guestionnaire @ : Y g

wieks 1112 of the treatraent period and consistency by subjective evaluation using Bristol Stool Form
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Score: The secondary etficacy outeomes were nmeasured by 1] Physician’s Global Assessment, 2] Brritable
Bowsl Synddrome Quality of Life 3] Pathogenic bacteria count in stoals. Subjects recorded  stool
frequency and formy, urzency, bloatine, abdominal pain and a global sadsfaction with control of IBS
scored sach wosk,

{(Para 8023) STUDY DESIGN & METHODOLOGY: This was a randomized, double blind, parallc
group, placebo controlled study to evaluvate the safety and efficacy of Bacillny coagulans SBC3IT-01,
MTCL 5856 in patients with diarrhea predominant lecitable Bowel Syndrome administered as tablets, for
20 days i curolled subjects. Screening: Signed {nformed Consent fornt was obtained; donographic data,
medical history, medication history, physical examination, vital signs, blood sample for laboratory
analysis, arine sample for urme prognancy fest was performed/oxamuned and recorded during this visi
Subjects were provided with sterife contamers and were advised on collettion of their fespective slool
sample tests (to climnate amochiasts patients and o quantify pathogenic bacterta). Day 8: Evaluation for
Inclusion & Exclusion Criteria, chigible subjects were enrolled mito the study during this visit. Subijects
wete mstructed on thelr daily dose of study supplement. Subjects were provided with stndy visit plan,
patient diary, Physical examination, Vital siuns wore documented in the respective URFs, Visual Analog
Seale for abdominal pmn -VAS, Gastrointestinal discomfort questionnaive, Bristol stoo] formy score,
frritable bowel syndrome quality of bie questionnare were filled duening this visit which served as
baseline values. Physiclan’s global assessments wore conducied. In this visit Subjects were randomized 1o
recerve dither ot Placebo. Day 30 & Day 68: Study supplements were provided to all sabjects as per the
randomization code, sabjecis were mstructed to take thelr daily Bacilluy coagnlans SBC37-01, MTCC
3856 tablets or Placeho on davs not coming o the clime along with their standard of care treatment.
Subjects were provided with study supplements (tablets} as per their randomization code, to last until the
next visit Subjects recorded their daily food mitgke detauls in the subject diary. VAS, Gastrointestinal
discomfont questionnmire, Bristol stool form scéore, Irritable bowel syndvome qunlity of R questionnaire
was evaluated and documented. Physician’s global assessment was condacted. Reports on Adverse

Events by the subjects were captured on their respective Case Report Forms by the site personnel.
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Concomitant medications, i any, were recorded. Day 90 Physical exanunation & Vial signs were
recorded. VAS, Gastrointesiingl discomfort questionnaire, Bristol stool form scors, frritable bowel
svadrome quality of hife questionnaire was evaluated and docwmented. Physician’s global assessment was
conducted. Blood sampling for sorum chomistry & hematology was performed and compared with base
line values. Stool sample culture for quantification of pathogenic bacieria was performed. Subjects
submitted their subject diaries and retumed the enused study supplements. Reports on Adverse Events by
the subjeots were captured on their respective Case Report Forms. Concomttant mhedications, if any, were
tevorded. Day 105 (Follow up Visith: Paticats were inguired on incidence of Adverse Events, if any,
since fusther last visit. Stool sample culture for quantification of pathogeme bacteria was performed. The
schedule of events is depicted 10 Table 3.

{Para 0024} STUDY PROCEDURES: The assigned Hacillis coagulans SBO3IT-01, MTOC 3856 study
product was double blinded, 1e. noither the subjects nor the study aafl knew the ireaiment group
assigned until study completion. Eligible subjects were randowuzed in a Ul rauo (Bacillus coagulamns
SBC37-01, MTCC 3856; Placebo) i g randomly-permuted order by computer at the sponsor conter. Bach
participant was assigned a 6-digit randomization code between and the respective site personned
dispensed the study supplenients as per the randomization code Dist shaved with them by the sponsor.
Climical site staff and participants remained blinded to the weatment received throsghout the course of the
stady. Double blinding was accomplished by independent blinding of the dosing kits. Newly dingoosed o
untreated patients who 'were not on anty other treatment in the past 3 months with muld to moderate IBS in
severity were onrolled inte the study. Sompras: D (containing Dowperidong 30myg and 40 mp of
Esomeprizole) & Metrogyl 400 {(Metronidazole 400 mp) once a day was considered as standard treatient
of care for diarvhea predominant 1IBS, by the three clinteal sites” investigators for all the study subjeets.
Addiionally, subjects were asked 1o self admnister one Tablet per day (etther Bacilins coagufany MTCC
5856 or Placebo) at loast 30 minutes before a meal, preforably in the morning as a dictaey supplement for
a period of 90 davs. This is subject to, 8 gap between the dictary supplement and standard dmgs of

treatent for diarrthea predominant IBS s at least 4 hours. Subjects used this product on an oulpatient
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basis and were scheduled 1o retorn for chnical evaluation at Pay-30, Day 68 and Day 9 and Bay 105
The dosing period was for 30 days. Comphiance with study medication was reviewed at each visil. This
was by exanunation of the returned medication. All accountability records were incorporated into the
investigator's study file. The pationts were instrocted against the wse of any kind of voghurt daring the
study duration, The daily food intake of the paticnis was recorded in the paticnt diaries provided to them
at Visit 1. The sapw was checked and verified at subsequent wisits by the mmvestigators. No interim
analysis was done during the study perind.  The respective hospital laboratories were used for all
assessmicnis pertaining fo this stady. Clintcal trial monitors who were independent of the study staff
monttored the progress of all clinical investigations that were conducted and ensured that the protovol is
adhered 1 all aspects. Data collection duning this clinical study and statistical analvsis were perfoemed by

separate functional groups dnd indepindent statistician fespectively.

(Fara 0025} STATISTICAL ANALYSIS: As this is o pilot stady, no formal sammple sie caleulation was
perfornied. The baschine values of VAS, Gastro-Intestinal disturbances questionnatre, Bristal Stool Form
Score, Physician's Global Asscssment and IBS Quality of Life questionnaire were compared to that of
end of study vistt by appropriate statistical tools. Statistical Analvsis Software {SAS) of version 9.2

%

software was used for data analysis here. Paired 't7 fest, Asalysis of Covanance (ANCOVA} and
Wileoxon signed rank sum test were used for appropriate data sel variables to reach the best possible
statistical conclusion between the Bacillus coagulans SBC37.01, MTCU 5856 receiving and Placebo
receiving groups. The basehine descriptors were smumanized as means and standwrd deviations fir
contimsons variables and as frequencics and percentages for categorical variables. Last Observation Carry

Forward (LOCF) method was followed for efficacy evaluations of subjects, whose data was not available

i the lagtfinabwisit

{Para 0026) RESULTS: At screening, the median age of all the envolled subjects was 355 years whereas
i was 358 & 1091 (ocan+ SB), median height was 163.0 onms (163.8 = 7.67), median weight was 3.0

Kg (653 = 10.11), The median BMI being 24.1 Keg/nt' (244 + 3.06) with 17 males (47.22%) and 19

10
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females (S2.78%: envolled i the stady. While 34 (94.44%5) were non wsers-of tobacce or tobacdo
products, 38 {97.22%3 wers non drnkers. There were no statistically significant changes i the body
weight and BMI from baseline to visit 4 (Table 2) or bevween the treatment groups. All the safety and
cfficacy assossmients were dong at various study visits, as per schedale of events (Table 3) and a3
amochiasis and diarchea predominant IBS share few clinical symploms in common, Table 4 shows that
the patients envolied into the study were not suffering from amocbiasis (as a part of exclosion critena),
thoreby enrolling IBS paticnis exclusively into this study.

{AY SAFETY: No clinically significant abnormal b values were identified and no statistically
significant changes in the vitals (table 6} were observed from the baseling to final visits. There
was a single Adverse Event reported during the entire study period and as por the Investigator’s
opinion, the ovent was “unrelated” 1o the study product. There were no Serious Adverse Events or
Sigmificant Adverse Events noticed i this atudy,

{B) EFFICACY: Efficacy assessments like VAS scove (Figure 23, Gastroumttestinal Discomfort
Assessment Score (Figure 3), Bristol Stool Score (Figure 4}, Physician's Global Assessment
Score (Figuee 53, IBS Quality of Life Assessment Seore (Figurs 6) were found B be statistically
sigmificant (p=<tL01} when compared hetween bascline and visit 4 of the Baaillus coagulans
SBU3T01, MTCU 5856 group patients, while there was no statistical signtficance between the
baseling and visit 4 values for placebo group paticnts. The change in the efficacy asscssments was
sigbificant (p~0.01) between the two treatment groups when their respective visit 4 values were
analvzed.

{C) Other efficacy Measwves: As bloating, vomitng, diarhea, abdominal pain & stool frequency are
common chinical symptoms of IBS, change in these trends (which were part of GI discomfort
questinnnaire), throughout the study pertod was analyrzed as other efficagy measures. The *p’
value suggests that there s a statistically signitficant change in these symptonts from basching do

final visits, between the active and placebo receiving groap of patients. This ruplies that patients

whao recetved Baciltus coagulans SBC37-01, MTCC 5856 had a sigaificant change/decrease in

11
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chimcal symptonns bhe bloating, vomiting. diarrhea, abdominal pain towards end of the study

mcluding the stonl frequency {(Table 3.
(Para 6027 DISCUSSION: Out of 36 randomized pationts, 31 completed the study, The first patient
wits enrotlod on 04 Mareh 2004 and the last patient compliied the study on 28 July 2014, One subjest
discontinued the study after the sccond study visit, while the remaining 4 subjects dropped out of study
after thivd study visit. The vatvo of male to fomale sobjects completed all study visits s 1417, 3 males and
2 fomales dropped out of study. All of them cited persinal rcasons for opting out of study. While an
analysiz at the end of the study revealed that 4 out of 3 dropped out subjects were recetving placebo. By
considering Last Observation Carry Forward, 35 subjects {17 Placebo +18 Bacilluy coagrlons SRCI7-0
MPCT 38501 data were considered Tor effticacy analvsis. Whereas for safety analvsis, 31 {14 Placebp +17
Bacillus coagulony SBO37-01, MTCC 58361 subjects” data were considered. None of the envolled subjects
had abnormal medical history, except for Gastro-intestingl. Avound 10 subjects (27.78%6) had carlier G
velated medical Tustory which had no nterfercnce with 1BS. No abnovmality 1o physical fiudings was
observed om the screening visit or during the stady visits, Vital sigas like blood pressure; pulse rate,
respiratory rate and heart rate were normal on the sorcening visits and during the study visits, No
statistically significant changes in vitals observed between baseling and visit 4 or between the reatment
groups {Table 6}

{A) VAS: A general scale of 0'to 10 minging from no pain to excruciating/worst possible pain was
uwsed o indicate the severity of the pam by the IBS patients through the study persods.
Comparative analysis of Visual Asalog Scale score indicates that the mean seore of
approximaiely 6.5 at baseling visit for both the treatment groups showed a steady decrease and
ended up at a valoe of 2.94 for active treatment group of patients (Bactlluy eogmdans SBC37-01,
MTCC 3836, whersas the placebo receiving group patients showed o sigas of mproventent in
the pain with 2 mean values of 644 i the final visit.

{B) Gastrointestinal discomfort assessment scorver A validated GI discomfort guestionnaire was

used for the assessment of none {0} to unhearable (150} dis-comloringss of G, to all the study

12



WO 2017/119883 PCT/US2016/012409

subjocts. Al the subjects were on mild to moderate IBS patients, the mean G discondfort score
was around 28.3% and 26,9 between the placebo and sctive treatment groups respectively on the
baselinevisit. Towards endrof the study, the active weatment group pationts gave g mean score of
13.36 which is a statistically significant not only from their baseline visit values but also fromthe
meas values of placeba receiving group paticats {(30.29), on the fimal visit

{C} Bristol Stool Scerer As por this type 1 stools indicate ~ separate hard lumps, ke muts i terms of
stool consisiency, tvpe 2: Sausage shaped but lumpy, type 30 Like asausage ov snake but with
cracks tw its surface, type 4: Like a sausage or snake, smooth and soft. type 50 Soft blobs with
clear cut edges, type & Fhufly pieces with ragged edges, a mushy stool, type 7 Watery, no solid
preces. Majority of the study patients reporied o respective stady sites with a mean Brisiol stool
score ol 6,17 (nwshy stool} at baseline visit. The stool consistoney mercised sigmficdntly R
patients recetving active freatment with no significant change observed in placebo recetving
group paticnts by end of the study. This score was advunistered by the investigator/desighee to
the study subjects.

(D} Physician’s Global Assessment Score: This assessment mdicates, “how much betier does the
patient feel” with score O indicating very poor while 10 indicates exeellent, On the basehne wisit,
a mwean score of 3.06 and 311 was reporicd by placebo and active treatment group patients
respectively. On day 90 (visit 4), the score increased significantly {p<0.01) for the active
freatrnent group patients with po statistically significant change in the placebo receiving patients.
So. tcan be concluded that as per Phyvsicians” ot three clinkeal sites, paticnts. felt nech betier with
Bacitluy coagulans SBOC37-01, MTCC 3856 (active) when conpared o placebo,

{E) 1BS Quality of Life Questionnaire: This is a sclfereport quality of life, measures specific to IBS
that can be used o gssess the impast of IBS and iis troatmont. Ko bad 34 Htows with g 3 pont
responsc scale, Highest score indicates poor quality of Hife while low sgore indicates better QOL
by the patients. Mean values of 494 and 4878 on baseline visits were changed to 47.24 and

36467 on final visi between placcho and active treatment receiving group patients respeetively. It

13
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was observed that the quahbty-of life was better 1y active treatment grovgy patients. As this product
ix indended for targeting G, special enphasis was given on fow clinical symptoms and fyund no
study produet’s (Bacdbee coaguigny SRO37-3, MPCU 3856) related adverse events hke
vomiting, diarrhes and sbdominal pain reported throughout the study period.

{F} Other additional asscssiacats performed were guantification of pathogenic hacteria fron subjects’
stool smmples at varions visits. At screening visit, thirteen patients’ stools were reported 1o have
pathogenie bacteria ke Cinrebacier, Enterobacter, Ecoli {tverall 36.11%), and the sumber
rematned sime towards end of the study in both the reatnent groups. No changes were observed
between the placebe and treatment groaps with reference to Eeoll when analyzed at various
study related visits (Figure 71

{Para 8028) CONCLUSIONS: IBS patients who veceived Bocillus coagedans SBUIZ, MTCC 3856
reported 3 sigmificant change/docrease m thewr clinteal symptoms bke bloating, vomiting, darrhea,
abdominal pam and stool frequency towseds end of the study. Along with standard treatment of cave,
Sompraz D (containing Domperidone 30mg and 40 myg of Esonweprizole} & Metrogyt 400 (Metronidazole
300 mp) once a day, reectved by all the disrrhoa predongnant IBS study sulyects (both placebe and active
groups), Baciliuy coagidany SBC37-01, MTCC 5856 teeeiving pationts demonstrated significant efficacy
{p=0.01} towards treatment of IBS when compated fo placeho receiving sroup patients. There wag only
ong Adverse Event (AE) reported across three clinical sites from 36 corolled subjects. The lone AE was
found to be “not relatedfunrelated” 1o the study product. With no abnovmal laboratory values, changes in
the vital signs frome basching through vistt 4, and with no ststistical differcrioe (p-0.03) bebween both the
treatmment groups, Racillus coaguians SBUI7-01, MUCT 5836 as dictary supplement could be confirmed
as safe for luman consumption. It even demonstrated good efficacy for IBS patients, in miigating their

cliical syniptoms.

Fable 12 Subject Demugraphics

Total

Age (years)
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Total

36

Mean + 8D

Median

SRE05
353

Herght fom)

N

Mean £ SD

163 8 767

Median

163.0

Weight (kg
N

36

Vieane 8D

653 21011

Medan

630

Body Mass Index (kgin)

N

36

Mean = SD

24 4% 3.06

Median

24.1

Geader fn %3]

Male

17 47.22)

Female

19 (52.78)

Tobacco History {n {86}

Non User

Past User

Dirinking History {n (%)}

Non Drinker

Bast Desnker

Table 2: Change in Body Weight & BMI1 from baseline to visit 4

Parameter Produst Baseling | Visit4  (Change | p-value®
Weight kg Placebo GH2 TL3 043 34340
Bacillus 623 62.6 L6 (1.1319

Ci ()ﬁgii?&‘?‘?&'

SBCA7-01,

MECC 3858

Body Mass Index (kg/m’) Placebo 249 251 b 13 0.5383
Bacillus 24.0 239 .03 (.8644

coagulans

SBCI7-0,

MECC 38356

¥ pevabee iy extimated fram Paived f-test
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Fable 3: Schedule of Events
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Procedures Screeping | Visitd | Visif 2 Visit 3 Visit 4 Follow Up
(Day §) | (Day30) | (Dayo8) | (Day98) | (Atleast 15

days
from fast
vigit)

Informed consent X

Medical History X

Phvsical Examination X X X X X

Demographics ® X X X X

Vital Sigos X X X X X

Heoatolozy X X

Sertm Chonsisivy X X

Staob Test X X X

Urine Pregnancy Test™ X

Randomization X

1P Dispensing and Dosing X X X

VAS Asscssment X X X X

Gastrointestingl  Discomfbort X X X X

Cuestionnaire

Bristol Stool Score X X X X

Physician’s {lobal X X X

Assessment

Tritable. Bowel  Syadrome X X X X

Onality of Life Questionnaire

Adverse Evenis X X X X X

Concomitant medications X x X X X X

* Age, height, weight and BME Age at screcning only

" Vital signs on Screening, Day 0, Day 30, Day 60 and Day 90,

* Urine pregoancy test at screening and on carly termination, if any.

Table 4: Test for Awoebiasis

XAXAV XAXAN2 Overall
Visit Test for Amoebiasis 1 {%%) B (%) i (%)
Visit 0 (Screeningy | Negative 18(100.0) | 18(100.0) | 36(100.0)
Visit 4 | Negative 14(100.0) | 17¢100.0) | 31(100.0)
Visit 5 Negative 14 (100.0) 17 (100.0) 31 (100.0)
{Follow Up)

16
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Table §: Other efficacy measures from G Discomfort Questionnaire

Parameter Visit pevaliie
SRR Active vs. Placebo
Visitl £, 8400
. Vinit? 06344
Bloating Visitd 03196
Visiid 3.6135%
Visitl 07193
Vomiting Visitl 32630
Vil o718
Vistid (H20%
Visitd {807
. Vg2 07136
Diarrhoea Visiis 3301
Visitd 0.0514%
Vistil 3.65549
) i Vit .7384
Abdominal Pain Visitd 0.3014
Visitd .01 53%
Visit] 07136
T Visitd | D05 UL
Stool Fregquency Vi TR
Vst (O 2%

*Povelues significant herween acitve and placelo orly o visit 4 for ofl paramicters except stool frequency
where significand diffeverce was observed from visi 2 onwards

Table i Change in Vitel Nigns from baseline to visit 4

Vital Parameter Product Baseline | Visit 4 | Change | p-value”
Systohic Blood Pressuve (mun Hud Placeho 1251 12040 53 Gop7er
Bacillus 1242 1269 «33 .1923

coagulany
SHC37-01,
MICC 3834

Biastolic Blood Pressure {mm Hg) Placebo 791 793 .2 0.5117
Bacillys 73.0 771 419 03170

caagrlng

<4
o
prowes

Pulse Rate (Beats per niinuie) Placebo 794 1.7 0. 5682

17
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Vital Parameter Product Baseline | Visit 4 | Change | p-value®
Baciilus 76.8 76.4 04 0.6875

coagulans
SRC37-01,
MICC 3538

Heart Rate (Beats per minute) Placebo 2.8 7.4 49 (3.2817
Bacillns 73.6 FRR 26 (4834
COaEHiang
SBC37-0,
MIEC 5856

Respivatory Rate { Breaths per vunutgd | Placeho 169 §17.1 0.2 .2123
Becitlus 16,7 168 {1 {.4226

coagulans
SBCIT01,
MICL 3856

SPovadue Is estimated from Paived tlest

{Para 8029) Wiule the mwrvention has been described with reference to a preferred embodmment, 1t
15 to be clearly understood by those skilled in the art that the mvention 1 not limited thereto.
Rathey, the scope of the invention 13 to be wterpreted ondy in comunction with the appeaded

claims
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We claim,

1. Use of Bacillus Coagulans SBC37-01, MTCC 5856 containing not less than 2 billion
spores in the manufacture of a medicament for amelioration of symptoms associated with
diarrhea predominant irritable bowel syndrome (IBS), wherein the medicament is to be
administered as a dietary supplement at least 30 minutes before a meal in the morning for
a period of 90 days along with standard treatment of care once a day in a manner that a
time gap of 4 hours is maintained between the administration of the medicament and the

standard treatment of care.

2. The use according to claim 1, wherein the administration of the standard treatment of
care comprises Sompraz D containing Domperidone 30mg and 40mg of Esomeprazole

and Metrogyl 400 containing Metronidazole 400 mg.
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