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PROCERS TFOR THE THERAPEUTIC MANAGEMENT OF DIARRHEA
PREDOMINANT IRRITABLE BOWEL SYNDBROME USING Bacillus Congulans SBC37-

81, MTCC 3856
BACKGROUND OF THE INVENTION
{Para 001) Ficld of the fnvention

{Para 002) The present invention in general relates to- probiotic formulations and thelr
therapentic effects. In specific, the present mvention discloses @ process for the therapeutic
management of diarrhea predominant writable bowel syndrome n humans conmprising the osal
admunstration of Bacillus Coagrdans SBC37-01, MTCC 3836 {contanimg not less than 2 bithon

spores) along with standard freatroent of care in a spectfic roanner,
{Para 803) Description of prier art

(Para 004) The World Health Organization's 2001 defimiion of probiotics is "hve micro-
preanisms which, when administered in adeqguate amounis, confer a bealth bensfit on the host”
and are able to-prevent or huprove some diseases (Fric P {2007) Probistics and prebiotics —
tenaissance of a therspentic principle, Cént Bor ¥ Med 27 237270). Cotsusuption of probiotics is
assoctated 'with & vange of health benefits inchuding sttomilation of the tmmnne svstem, protection
against diarrheal diseases and nosoconnal and respiratory tract infections, lowering of
cholesterol, attenuation of gvert immunoinflammatory disorders and anticancer effects (Brition R,
Versalovig J{2008) Probiotics and Gastrointestinal Infections, Interdisciplinary Perspectives on Infect Dis
2008 1-10, and Gill H, Prasad } {2008) Bioactive Components of milk: Probiotics, imawnomodulation,
and health benefits, in Advances i Experimental Medicine and Biology, ed by Bisze Z. Springer; New

York USA, pp 423-454). Most probiotic microosgantsnts belong to the gevera Lactobacillus and
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Bifidobactetinm; however, other bacteria and some veast may also have probiotic properties,
Lactobacilli are usually described as Gram-positive, non-spore~-forming and non-flagelated rods
or cocobacith, aerotolerant, fastidious, acid-tolerant, and stricily fermentative, The commercial
mterest i funcuorial foods contaimng probiotics matches with the micregsing study of their role
in the digestive tract (Figaeroe-Gonzaler 1, Quijane G, Ramirez G, Crue-Guertern A (2011) Probiotics
and Prebiotics ~perspectives and challenges. J Sct Food Agric 910 1341-1348). Some probiotics have
been shown m prelininary research to possibly treat varipus formns of gastroenteriiis (Longstreth
GOF, Thompson WG, Chey WD, Houghton LA, Mewin F, Spiller R€C: Funclional bowel disorders.
Gastroenterofogy 2006, 130(3):1480-1401).  hrritable bowel syndrome (IBS), a common functiomal
castrointestinal (G} disorder, s charsetenzed by abdominal painy or discomfort, diarthoes,
constipation, abdonunal bleating and flatulence, which are associated with changes n the
frequency and form of stool and may markedly lower the guality of hife (King CK, Glass R, Breses
IS, Duggan C (November 2003). Managing acute gastrosteritis among children: ol rehydration,
maintenance, and muritional therapy, MMWE Recomm Rep 52 (RR-16) 1-16, Vasiljevic T, Shal NP
{2008} Probiotics —From Metchnikoff 1o bioactives. Int Dairy J 18 714-728 and Tuohy KM, Probert HM,
Swejkal CW, Gibson GR (2003} Using probiotics and prebiotics to improve gut health. Drug Discov
Today B 692699, Probiotic administeation, prevent the frvasion of ight junctions or modulation
of gut microbiota composition andior activity might bring about relief m IBD symptoms or
maintain remission frony chaical symiptoms (Santosa S, Farnworth B, Jones P {2106) Probiotics and
Their Potential Heahh Clabms. Nutr Rev 64: 2652743, It is importani 1o note that health benefits
provided by probiotics are strain specific; and not species- or genassspecific. Therefore, no
probiotic strain will provide all proposed benefits, not even steaing of the same species, and not

all strains of the same species “will be effective agamst defined healthy conditions Fignerosa-



WO 2017/119883 PCT/US2016/012409

Gonwaler L Quijane G, Ramirex (. Cruz-Guoerrero A (201 1) Probiotics and Prebiotics ~perspectives and
challenges. I Sct Food Agric 910 134141348,

(Para 008) It is the prnciple objective of the present invention to disclose a process-for the
thevapeutic management of diavhea predominant fritable bowel syadrowe o humans
compnrising the oral administration of Bacillus Coagulans SBC3T-01, MTCC 5856 along with
standard treatment of care. The present mvention fulfills stated objective and provided futher
related advantages of enhancing therapeutio efficacy for iritable bowel syndrome by
using/mcorporating  Recilluy coogelany SBCI7-01 o the standard therapeutic regimen in a
specific manner. Bacillis cougdans SBC37-01 13 & proprietary strain of Sami Labs Limited,
Bangalore, India and Sabinsa Corporation, NI, USA that has been deposited in the Microbial
Type Culture Collection and Geng Bank {(MTCC), a national facility established and funded
jountly by the Department of Biotechnology (OBT) and the Council of Scientdic and Industeial
Research (CSIR), Government of India. Bacilliy cogguiony SBC37-01 has been assigned the
strain number MTCC 3336 and exhibits 8%%% genstic homeology with the known bacteral strains
Baciflus coagidans ATCC 31284, Bacillus coagulany NBRC 38387 and Bacillus coagdans

ATCL 7030,

SUMMARY OF THE INVENTHON
{Para 0853 Disclosed i3 a process for the therapeutic managenent of digrthea predomingnt
iwrritable bowel syndrome in humans comprising the oral administeation of Bacilfus Coagnlans
SBU3T-01, MTCC 3856 along with standard treatment of care. Hlustrative examples wherein the
standard tregtment regimen comprises Sompraz D {containing Domperidone 30 mg and 40 mg of
Escmeprizole) and Metrogyl 400 (Metronidazole 400 mg) once a day have been inchuded in the

nstant specification. The present wvention provides the advantage of enhancing therapeutic
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efficacy for sritable bowel syndrome by usmg/incorporating Bocifuy coagrdans SBC37-01,

MTCC 3836 in the standard therapeutic regimen in a specific manner.

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

which illustrate, by way of example, the principle of the invention.
DESCRIPTION OF THE FIGURES

(Para 007) Fig.1 shows the flow chart for the study procedures.

(Para 808) Fig.2 shows the visual analog scale for abdommal pain.

{Para 0809) Fig.3 shows the graphical representation for the gastrointestinal discomfort

assessment.
(Pava 8016} 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 0012} Fig.6 shows the graphical representation for Irritable Bowel Syndrome-Quality of

Life Assessmant

{Para 8013} Fig.7 shows the Mean+/SD plot for Escherichia coli bacteria in stools.

DESCRIPTION OF THE MOST PREFERRED EMBODIMENT

(Para 0014) In the wost preferred enabodument, the present invention relates to a process for the
therapeutic management of diarthea predonunant frrtable bowel syndrome 1o hamans newly

diagmosed with mild to moderate irrstable bowel syndrome or previocusly untreated patients with
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niild to moderate uritable bowel syndrome, said process comprising step of orally administering
Baeiltlus  Coagulgns 8BC37-01, MTCC 5856 formulation containing not less than 2 hillion
spores at least 30 nunutes before g meal, preferably as a dietary supplement in the moming for a
period of 90 days along with standard tregtment of care once a day tn a manner that g time gap of
4 hours 1s maintained between the adnunistration of said distary supplement and the standard
trisatment of care and saud process results 1w enhancing the assessed therapeutic efficacy of the
standard treatment of care throngh amehioration of sympioms associated with writable bowel
svadrome (IBS). Sompraz D {(containing Dowperidone 30 mg-and 40 my of Bsomeprizole) and
Metragyl 400 (Metronidazole 400 mg) as a standard thevgpentic regimen for uritable bowel

syndrowme has been included and discussed i the ilustrative example set forth heren below,

(Para 0015) The following example is incorporated hevein below as illustrative sxamples of the

maost preferred embodiment of the instant myvention.

{Para 8016} Example 1

{Para 8817} OBJECTIVE & RATIONALE OF THE CLINICAL STUDY

{Para 0818) To evaluate formulations containing Bacifliy coagulany SBLIT-0L, MTCC 5836 ax dictary
supplement 1n patients receiving standard care of weawment for diarrhea predomingnt lrtable Bowel
Syndrome.

{Para 0019) ETHICS: This rescarch was conducted i accordance with the clinical rescarch gundelines
sstablished by the Drogs sud Costnetics Act, 1940 of India. Drugs snd Cosmetics Rules, 145 of India,
Ethical Guidelines for Biomedical Research on Hunan Pariicipants, 2006 of Indian Council of Medical
Research (ICMR) 1 Tndia, the punviples cnunciated o the Declaration of Helstoki {Edinburgh, 20005 and

the ICH-harmonized tripartite guideline regarding Gooad Chnieal Practice {GCP).
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{Para 8028 Subject Information and Consent: Writien and oral information asboat the studv v 3
langusge understandable by the subject was provided 1o all subjects. Each subject was mformed by the
investigator, prior fo the screening evaluation, of the purpose of this chinieal trial, including possible risks
and-benefits-and documented the. informed consent process - the subject’s chart, Sufficicnt time was
provided for cach subject 1o decide whether to patiicipaie in the study and all the guestions and
clarifivations reparding the study weere clanified by the investigator.
{(Para 0021) SELECTION OF STUDY SUBJECTS: In this nwiti-centered stady, subjeets were
inchuded in the stady i indicited “Yes" 16 all of the tnclusion criterda and “No” o all of the exclision
criferia.
Inclusion CUriteria
1. Male or female subjects ranging in age from I8 to 53 yeurs (bath inclusive} diagnosed as
having gastro inlestinal disorders and based on the medical history record were included in
the study by the avestigator.
2. TFulBHling Rome B Digenostic Criterig for Functiona] IBS (Functional Diarhes), Critérion
fulfilled for the last 3 monthy with symptom onsel at least 6 months prior to diagnosis
a} Recurrent abdomingl pain or discomfort {uncomloriable sensation not described as pain) at least 3
daysimonth ia the tast 3 months associated with two or more of the following:
1. Fmprovement with defecation
1 Dnset associated with a change in foquency of stoal
il Onset associated with a change in forns (appearances} of stool
By Recurrent feching of bloating or visible distension at least 3 days/montl ju the ast 3 months

cyiloose (rmoshy} or watery stools withowt patn ocowrring in at least 75% of stools

L2

Willmgness {o follow the protocol requiretient as evidenced by written, informed consent.

4. Witlingness o complete subject diaries and respond to study questionnmres.

Lo

Agree not 1o use any other medication (prescription and over the counter), inchuding

vitamins and nunerals, durmg the course of this study.
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6. Agree not fo use any yogurt during the course of this study.

:"J

Subjects whose blvod chemistrios we within a nomual range or ant considered clindeally
stgnificant 1f outside the normal range
8 Sulyject’s assurance that they have bot taken antibiotics or other products whuose pritary

sitc of action ts i the GIT fw 3 period up to 1 month prior (o thesiart of the study.

Exclusion Criteria

4y

&

9

10

Sufficient ctucria for a diagoosis of functional dyspepsia or dther functional G disorder.

Any clinically significant medical history, medical finding or an ongoing niethcal or psvchianic
condition exists which in the opiniow of the Investigator could jeopardize the safely of the subjeet,
impact validity of the study resalts or nterfere with the completion of study according to the
protocol.

Significant ahnormal findings as determined by bascling history, physical examination, vital signg
{blond presswre, pulse rate, respiration tate) hematology, serum chemistry, uninalysis.

History or presence of sienificant aleohotism or produet abuse in the past one veae,

Participation in a clinical study during the preceding 90 days.

History of maligiiancy or tther scrious discase.

Any contraindication to blood sampling.

Smioking or Consumption of tobaceo products.

Bload or blood products donated in past 30 days prior to stady supplenent administration.

. Femuale subjects on prognancy and lsctating women,

{Para 8822) Safety and Efficacy Outcomes: The safoty outcomes were mcasued by: 1] Physieal

Examination & Vitals, 21 Assessment of Reported Adverse cvents, if any, 3} Asscsament for any

abnornial laboratory parameters as compared to Baseline. The primary efficacy cutcomes wone mcasured

by 1] Selfagsesament of abdonsnal pain, measured oba 1 om Visual Analog Scale -VAS, 2] Bloating as

measared by Gastro intestinal disconifort questionnaire 3] Difference in average stool frequency duving

weicks 1112 of the treatment period and consistency by subjective evaluation using Bristol Stool Form
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Seore. The secondary efficacy outcomes were measured by 1] Physician’s Global Assessment, 2] Irritable
Bowsl Symdrome Quality of Lifte 3] Pathogenic bactoria count in siocds. Sulyeets recorded. stool
frequency and forsy, urgency, bloating, abdominal pain and & global satsfacton with control of 1BS
scored each wesk,

{Para 8023} STUDY DESIGN & METHODOLOGY : This was s randowmized, double blind, parallel
aroup, placeboe controlled study to cvaluae the safety and efficacy of Bacilfus coagylnns SBC3T-01,
MTCL 5856 nvpaticnts with dianhes prodowinant feritable Binwel Syndrome adndnistered as tablets, for
90 days tn covolled subjects. Screening: Signed nformed Consent forny was ‘obtained; deographic data,
medical history, medication history, physical examsination, vital signs, blood saniple for laboratory
analysis, urine sanple for wrme prograncy fest was performed/examined and recorded during this visit
Subjects wore provided with sterile contamers and were advised on collection of dicir respective stood
samiple tests (to climinate amochiasis patients and to guantify pathogenic bacteria). Pay §; Evaluation fur
Inctusion & Exchision Criteriz, cligible subjects were enrolied mito the study during this visit. Subjeets
werp ngracted on their.daily dose of study supplement. Subjects were provided with study visit plan,
pationt digry. Physics! examination, Vel signs were documented in the respective CRFs: Visual Anzlog
Scale for abdominal pun -VAS, Gastrointestingl discomlort questionnaire, Bristol stoo] form score,
irtitable bowel syndrome quality of Bife gqeesticonaire were filled doring this visit which served as
baseline valoes: Physiclan’s global assessments were conducted. T this visit Subjects were randomized to
regeive dither or Placebo. Day 30 & Bay 68 Study supplements were provided to-all sabjects as per the
randomization code, sebjords were instrusted to take thetr datly Bacillny coagudans SBCIT-01, MTCC
3856 tablets or Placche on days not coming to the clinic along with thelr standard of care treatment.
Subjects-were provided with study supplements (ablets) as per their randomization code, to last until the
sext visit. Subjects revorded their daily food intghe details in the subject diary, VAS, Gasirointestingl
discomfort questionnmre, Bristol stool form scéore, Trritable bowel syndrome quality of iR questionhaire
was evaluated and documented. Physician’s global assessment was conducted. Reports on Adverse

Events by the subjects were captured on thetr vespective Case Report Forms hy the site personuel.
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Concomitant medications, i any, were recorded. Pay 98 Physical exanunaltion & Vial signs werg
recorded. VAS, Gasirointesiingl discomiort. questionnaire, Bristol stool form score, frritable bowel
syidrome quality of hife questionnaire was evaluated and docwrmented. Physician's global assessmient was
conductod. Blood sampling for sorum chomistry & homatology was performied and compared with base
{ine. values. Stool sample culiure for quantificstion of pathogenic bacteria was porformed. Sulijects
submitted their subject diarvies and retumed the anused study supplements. Reports on Adverse Events by
the'subjeets were captured on thelr respetiive Case Report Forms. Concomitant micdications, if any, were
tecorded. Day 105 (Follow up Visith: Paticnts werd inguired on incidence of Adverse Events, if any,
since hus'her ast visit. Stool sample culture for quantification of pathogenic bacleria wag performed. The
schedule of cvents is depicted in Table 3.

{Para 0024) STUDY PROCEDURES: The assigned Booiflw coagulony SBO3IT-01, MTCC 3856 stady
product was double blinded, 1.e., noither the subjects nor the study saff knew the treatment group
assigiied until study completion. Eligible subjects were vandonuzed tn a Ll ratio (Bacillus coagulns
SBC37-01, MTCC 3856 Placebo) ing randomby-permuted order by computer b the sponsor center. Bach
participant was assigned a 6-digit randonuzation code between and the rospeciive site personned
dispensed the stady supplenents as per the randomization code bist shaved with them by the sponsor.
Clisveal site staffand participants remained blinded to the teatment received throughout the course of the
study. Double blinding was accomplished by independent blinding of the dosing kits: Newly dingoosed o
untreated paticnts who'were not on any other tpatment in the past 3 months with mild o moderate 185 in
severity werg onrolled: tntee the study. Sompras: U (containing Domperidons 30mg and 40 mg of
Esomeprizole) & Metrogyl 404 (Metronidazole 400 mg) once a day was considered as stundard treatmoent
of care for diarhea predominant IBS, by the three clbnical 'sites” nvestigators for all the study sabjeats.
Additionally; subjects were asked 1o self admunister one Tablet perday (oither Baeilfus couguiany MTCO
3836 or Placebo) at feast 30 minutes before ameal, preforably in the morning as a dictaty supplement for
a pertod of ¥ dave This is subject to, a gap between the dietary supplement and standard drags of

weatment for disrchea predominant IBS is at least 4 hours. Subjecis used this product on an oufpationt
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basis and were scheduled to retany for chinical evaluation at Day 30, Day 68 and Day 9 and Day 105
The dosing period was for %0 days. Compliance with study medication was reviewed at each vistl, This
was. by exannation of the returned medication. Al accountability records were incorporated into the
investigator’s study file. The pationts ware Instrected against the use of any kind of yorhart daring the
study duration, The daily food intake of the paticnis was recorded in the patient diaries provided 1o/ them
at Visit 1. The same was checked and verified at subsequent visits by the vestigddors. No interim
analysis was dobe during the study poriod.  The respective hospital laboratories wete used for all
assessmients pertatning fo this study.. Chuldcal trial mondiors who were itdependent of the study staff
momtored the progress of all clinical nvestigations that were conducted and ensured that the protoeol is
achered i all aspects. Data collection durimg this clinical study and statistical anabvsis were performed by

separate functiona] groups dnd independont Stalistician respectively.

{Para 0025) STATISTICAL ANALYSIS: As this is a pilot stady, no formal sample size calculation was
performed. The bascline values of VAS, Gastro-Intestnal disturbances questionnatre, Bristal Stool Form
Score, Physician’s Global Assessment and IBS Quality of Life questionnaire were compared to- that of
end of study visit by appropriate statistical fools. Statistical Analvsiy Software (8AS) of weasion 9.2
software was used for data analysis here. Puired 't7 test, Analysis of Covadance (ANCOVAL aad
Wilcoxon signed rank sem test werg used for appropriate dala sl variables {o reach the best possible
statistical conclusion between ‘the Bacillus vosgulans SBC37-QL, MTCU 5856 feceiving and Plaveho
repeiving groups. The basehne descriptors were smumanized ag mesns and standard deviations fiw
contirons variables and as frequencies and percentages for cggorical variabled. Last Observation Corry
Forward (LOCF) method was followed for efficacy evaluations of subjects, whose daty was not available

it the fasefinal visit

{Para 0026) RESULTS: At screening, the median age of all the enrolled subjects was 35.5 yeavs whereas
i wps 388 2 109 (oean = S0, median height was 163.0 oms (163.8 = 7.67), wmedian weight was 53,0

Kg (65.3 + 10.11), The median BMY being 24.1 Kg/m® (244 + 3.06) with 17 males (47.22%) and 19

10
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females (52.78%) envolted into the stady. While 34 (94.44%%) were non users of tobacco or tobacco

products, 35 (97.22%} were non dankers. There were no statistically: significant changes i the body

weight and BMI from baseline (o visit 4-{Table 2} or between the treatment groups. All the safety and

sfficacy asscssnients were dong af various study visits; a8 per schedule of eventy (Table 3) and a5

smochiasis and dinvthea predovunant 1BS share few clinical symptons in coramon, Table 4 shows that

the patients envolied into the study were not suffering Trom amocbiasis (as a part of exclosion criteria),

thereby

cnroliing IBS paticnis exclusively into this stidy.

{AY SBAFETY: No clinically significant abrormal lab values wire identified avd wo statistically

{8)

{©)

significant changes in the vitals {table 63 were observed from the baseling to final visits, There
was, a single Adverse Evend roported dusing the entire study pertod and as por the Investigator’s
opinion, e event was "unvelated” 1o the stady product. There were no Sertous-Adverse Events or
Significant Adverse Events noticed o this study.

EFFICACY: Efficacy asscssiucnts like VAS scove (Figure 2), Gastrousestinal Discomfort
Assessment Score (Figute 3), Bristol Stool Score (Figure 4), Physician's Global Assessment
Score {Figure 53, 1BS Quality of Life Assessment Score (Figure 6) were found o be statistivally
significant {p<0.01) when compared between baseline and visit 4 of the Bacilluy congulans
SBCITO01, MTCL 3856 group paticnts, while there was o statistical significance bebwoen the
bascline and visip 4 vabues for placcbo group paticnts. The change in the efficacy asscssments was
sighificant (p<0.01) between the two treatment groaps whan thelr respective visit 4 valies were
analyeed.

Other efficacy Measvves: As bloating, vomiting, disrhes, abdominal pain & stpol frequency are
comynon clindcal svmptoms of 1BS, change in these trends (which were part of GI discomfort
questiomiaire), throughout the stady perod was analyred as other efficacy measures. The p’
value suggests that there is a statistically significant change in these symptonss from baseline to
final visits, between the active and placebo receiving group of patients. This troplics that paticnts

who received Baciltus coagulans SBC37-01, MTCC $856 had a significant change/decrease in

11
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elinical symptoms like bleating, vomiting, diavrhea, abdominal pamn towards end of the study

including the stoul frequency (Table 5),
(Para 0027 DISCUSSION: Outof 3¢ randomized patients, 31 completed the study, The first patient
wis enrolled on 04 March 2014 and the last patient compleled the study on 28 July 2014, One sabjest
discontinued the study afier the sccond study visit, while the remaining 4 subjects dropped out of study
after third study vistt. The ratio of male to fomale sobjects completed all study visis 1s 1417, 3 mades and
2 females dropped out of stidy. All of them citgd personal rcasons for opting out of study. Whike an
analysis at the end of the study revealed that 4 out of 3 drapped out subjects were recetving placeba. By
considering Last Observation Carry Forward, 35 subjects {17 Placebo 18 Racilluy coagulany SRCI7-01,
MICE 58561 data were considered for efficacy analysis. Whereas for sality analysis, 31 [ 14 Flacebo +17
Baciths coagulany SRO37-01 . MTCC 555361 subjects” data were considered. None of the swolled subjects
had abnormal medical history, except for Gastro-intestingl. Avound 10 subjeets (27.78%%) had carlier (G
velated soedical tastory which had wo wterfercoce with 1BS. No abnormality 1o physical findings was
cbserved on the soreening visit or during the stady visits. Vital signs like blood pressure, pulse rate,
respiratory rate and heart rate were normsl op the sercening visits and during the stadv visits, No
statistically significant changes n vitaly observed between bastling and visit 4 or between the Woatment
groups {Table 6).

{AYVAS: A general scale of Ot 1) ranging from no pain {o exerucisting’worst possible pain was
wsed 1o mndicate the severity of 'the pain by the IBS patients through the study perods.
Comparstive analysis of Visual Asalog Scale scwre indicates that the mean seore of
approximately 6.5 at baseline visit for both the treatment groups showed a steady dectease and
ended up at a value of 2.94 for active treatment grovp of patients (Baailley cogadans SEC37-01,
MECC 38536), whersas the placebo receiving group patients showed no signs of mprovement in
the pain with amean valuey of 644 the final vis,

{B) Gastrotuiestinal discomfort. assessment scove: A validated Gl discomfort guestionnaite was

used for the assessment of none {0) to unbearable {150) discconfortness of G, to all the study

12
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subjects. Al the subjects were on mild to moderate IBY patients, the mean GI discomfort score
ways around 28.39 and 26,% between the placebo and setive treatment groups respectively on the
baseling visit. Towards end of the study, the active treatmient group pationts gave & mean score of
13.56 which is a stutistically signiticant not only from their bascline visitvalues but also frontthe
mean values of placebo receiving group paticots (30.29), on the final visit,

{U Bristol Steol Scorer As per this type 1 stools indicate ~ separate hard fups, Bie nuts 1o tenms of
stool consistency, tvpe 2 Sausage shaped but lampy, type 30 Like a sausage or snake but with
cracks o tts surlace, type 47 Like 4 sdusdge or snake, smooth agd soft, type 5: Soft blnbs with
clear eut edges, type & Fhully picces with rageed edges, a mushy stood, type 7 Watery, no solid
preces. Majority of the study patients reported to respective study sites with a mean Bristol stool
score of 6,17 (mushy stool} at bascline visit. The stool consistency increased sigmficantly R
patienis recelving active treatment with no significant change observed v placebo receiving
group paticats by end of the study. This score was adounastered by the jovestigator/designee 1o
the study subjects.

(D} Physician’s Global Assessment Scors: This assessnent mdicates, ‘how much betler does the
paticnt feel” with score O indicating very poor while 10 indicates excellent, On the baseline visiy,
& mwan score of 3.06 and 301 was reporied by placcho and active treatment group. paticnis
respeetively. On day 90 (visit 4), the score increased significanily (p<0.01) for the sctive
freatment group patents with vo statistically significant change tn the placebo recelving patlents.
So, ttean be concluded that as per Phyvsicians” st three clinical sites, paticnts. folt nch better with
Bacitlis codgulans SBO37-01, MTCU 3856 {active) when compared to placebo,

{E) IBS Quality of Life Questionnaive: This is a selfiveport quality of life, measures specifie to IBS
that can be used to assass the impact of [BS and #is frestment. K bad 34 ftoms with a 5 pont
response scale. Highest score indicates poor quality of life while low score indicaies better QOL
by the patients. Mean values of 494 and 48.78 on baseline visits were changed to 47.24 and

36.47 on final visit between placcho snd active treatment recciving group pationts respectively. |

13
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was observed that the quality of Hife was better iy active freatment group patients. As this product
is infended for targeting Gl special omphasts was given on fow clinical symptoms and found ne
stady prochet’s (Bactlfine cvogulons SBO37-01, MPCC 3856) relawed. adverse events hke
voniting, diserhea and abdominal pain reported theoughout the stisdy period.

{¥) Other additional assesstoents performed were guantification of pathogenic hacteria from subjects’
stool smnples at varions visits, At screeping visw, thirteen patients” stools were seported to have
pathogenic bacteria ke Uitrobacier, Enterobacter, Ecoli (overall 36.11%), and the nummber
rérained same towards vad of the study in both the reatment groups. No changes were observed
botween the placebo and ireatment groups with reference 10 Keoli when analyzed at various
study related visits (Flaure 7).

{Para 0028) CONCLUSIONS: IBS patienis who veceived Baeillus coagulans SBO3Z-3, MTCC 3858
reportad 2 signifleant change/docrease ‘in their olintcal symploms Bke bloating, vomiling, diarrhes,
abdowunal pan sud stool frequency towsrds ead of the study. Along with standard treanment of oave,
Somprae I (Contaimmge Domperidont 30mg und 40 my of Esonweprizole) & Metrogyl 400 (Metronidazole
400 mg) once aday, received by all the divsrhea predominant IBS study subjects (both placeho and active
growps), Bacilluy coagidans SRC37-0H, MICC 5836 recciving pattents demonstrated significant efficacy
{p=0.01} towards treatmment of IBS when compared to placebo yoociving gronp. pationts. There was only
ong Adverse Event {AE) reported across thres clinipal sites from 36 enrolled subjects. The lone AE was
found 't be “not related/unrelated” 1o the study product. With no abnormal laboratory valugs, changes in
the vital stgns from baschine through visit 4, and with no statistical difference (p>-0.03) between both the
treaticnt groups, Hacillis coagulans SBUIZ-01, MUECC 5836 as dictary supplement could be conlivmed
as safe for human consumption. It even demonstrated good efficacy for 1BS patients, in mitigating thely

chmical syniptoms.

Table 1: Subject Demographics

Total

Age (vours)
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Total
N 36
Mean = 85D 358 4109
Median 355
Height fomy)
N 36
Meun & SD 1638767
Median 1683.49

36

Megne SD

683 21011

Median

634

Body Mass Index (kghw)

N 36

Meun £ SD 24 4+ 306

Median 241
Gender fn (%3]

Male 17 {47223

Female 19 (52.78)

Tobacco History [a {581

Non tlser

34 (94.44)

Past User

2 {3.56)

Drinking History {n (%)}

Now Driaker 35 (9723
Past Dyinker 1 {3.78%)

Table 2: Change in Body Weight & BM1 from bascline to visit 4

Pgramgter Product Baseline | Vist4  [Change  p-value®
Weight (kg Placebo GR.2 TLA (.43 (0.4346
Buacilluy 623 62.6 Li6 {£1319
coagulans
SBCA7:40,
MICC 3858
Body Mass Index (kg'm) Placcbo 24.9 254 13 0.5385
Bavillus 240 239 0.03 3.8648
CONGHENs
SROIT-04,
MIUC 3836

¥ pvabue iy extimated from Poired t-test
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Table 3: Schedule of Events

Procedures Screening | Visit ! | Visit 2 Visit 3 Vigit 4 Follow Up
(Day ) | (Day30) | (Dayo8) | (Day99) | (Atleast 15

days
from fast
visit)

Informed consent X

Medical History X

Phyvsical Examination X X X X X

Demographics * X X X X

Vital Sigus X X X X X

Homatelozy X X

Sevam Chenistry X X

Stool Test X X X

Ulrine Preenancy Test” X

Randomization X

P Dispensing and Dosing X X X

VAS Assessment X X X X

Gastroiniestinal Discomfort X X X X

Chestionnane

Bristol Stool Score X X X X

Physician’s (Glabal X X X

Assessment

Titable: Bowel  Syodrowe X X X X

Quality of Life Questionnaire

Adverse Events X X X X X

Concomitant medications X X X X X X

* Age, height, weight and BMIL Age at screening only
¥ Vital signs on Screening, Day 0, Day 30, Day 60 and Day 90

* Urine pregnancy test-at screening and oncarly temvnation; ifany.

Table 4: Test for Awmoebiasis

n (%)

Visit Test for Amoebiasis

Visit 0 (Sereening) | Negative U 18(100.0) | 18(1000) [ 36(100.0)
Vigit 4 | Negative C 1410000 | 17(100.0) [ 31(100.0)
Visit 5 Negative 14 (100.0) 17 (100.0) 31 (100.0)

(Follow Up)
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Table 5: Other efficacy measures from I Discomfort Questionnaire

) . Visit p-value
Paramsetet Active v¢. Placebo

Visitl £, 8400

S Visif2 (6544
Bloating R 03196
Visitd ho135%

Vigitl 07193

Vomiting Visitd 1,3630
Visitd 0718

Visitd (o129

Visitd (L8071

. Vigit2 87138
Diarrhoca Visits 53301
Visigd G.0314>

Visiil 3.6549

. . Visit2 (.7384
Abdominal Pain Visitd 0.3014
Visitd {0153y

Visit} 07136

ST Visitd DOSLES
Stool Frequengy Vinind 00014
Visiid {00 2%

*Povalues significant between avlive and placebo orly on vizie & forafl parameters excepi stool frequency
where sippiffeant difference was observed fom visie 2 onwards:

Lable 6 Change in Vital Xigns from baseline to visie 4

Vital Parameter Product Baseline | Visit 4 | Change | p-value?
Swvstolic Blood Pressure (nun Ha Placebo 1251 1200 -5.1 Qo7
Raciilns 124.2 {209 233 0.1923
coagulans
SRO3%01,
MTCC 3850
Diastolic Blood Pregsure (i Hg) Placcbo 791 T93 §.2 0.5117
Bacillus 780 771 419 0.3170
cagabuy
SR{37-41,
MTCC 5836
Pulse Rate (Beals por numuie) Placeho 781 79 7 0.5682
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¥ital Parameter Product Baseline | Visit4 | Change | p-value®
Bacitlus 76.8 76.4 04 06875
coagulans
SRC37-81,
MTCC 3836

Fleart Rate (Beats por minme) Placebo 728 774 4.9 02817
Bacillus 73.6 7140 ~L6 (14534

coapalang

SRC37-01,
MICC 5836

Respiratory Rate { Breaths per nunoted | Placcho 169 7.1 0.2 (3.2123
Bacillus 16.7 o8 1 04220

coagtians
SBC37-01,
MTCL 3856

*oyglue is estipnned from Paived t-fest

{Para 8029) Wisle the invention has been described with reference 1o a preferred embodument, 1t
5 1o be clearly understood by those skilled in the art that the invention is not limited thersto.
Rather, the scope of the invention is to be snterpreted ondy in corgunction with the appeaded

clamms,

18



WO 2017/119883 PCT/US2016/012409

We claim,

1.

A process for the therapeutic management of diarrhea predominant irritable bowel
syndrome in humans newly diagnosed with mild to moderate urritable bowel syndrome or
previously untreated patients with mild to moderate irritable bowel syndrome, said
process comprising step of orally admunistering Bacilius Coagulans SBC37-01, MTCC
5856 formulation containing not less than 2 billion spores at least 30 minutes before a
meal, preferably as a dietary supplement 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 said dietary supplement and the standard
treatment of care and said process results in enhancing the assessed therapeutic efficacy
of the standard treatment of care through amelioration of symptoms associated with

wrritable bowel syndrome (IBS).
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