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The present invention provides new methods and kits for 
treating IBS: treating IBS in females; treating IBS in older 
Subjects; and treating IBS in non-white subjects. 
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METHODS FOR TREATINGIRRITABLE 
BOWELSYNDROME (IBS) 

RELATED APPLICATIONS 

0001. This application claims the benefit of U.S. 61/241, 
945 filed 13 Sep. 2009; U.S. 61/262.475 filed 18 Nov. 2009; 
and U.S. 61/329,511 filed 29 Apr. 2010; and is a CIP of Ser. 
No. 12/393,979 filed 26 Feb. 2009, the entire contents of 
which are expressly incorporated herein by reference. 

BACKGROUND 

0002 Rifaximin (INN; see The Merck Index, XIII Ed., 
8304) is an antibiotic belonging to the rifamycin class of 
antibiotics, e.g., a pyrido-imidazo rifamycin. Rifaximin 
exerts its broad antibacterial activity, for example, in the 
gastrointestinal tract against localized gastrointestinal bacte 
ria that cause infectious diarrhea, irritable bowel syndrome, 
Small intestinal bacterial overgrowth, Crohn's disease, and/or 
pancreatic insufficiency. It has been reported that rifaximinis 
characterized by a negligible systemic absorption, due to its 
chemical and physical characteristics (Descombe J. J. et al. 
Pharmacokinetic study of rifaximin after oral administration 
in healthy volunteers. Int J Clin Pharmacol Res, 14 (2), 
51-56, (1994)). 

SUMMARY 

0003 Disclosed herein are methods of preventing, ame 
liorating and/or treating bowel diseases (BDs). In general, 
subjects who may benefit from treatment with a rifamycin 
class antibiotic (e.g., rifaximin) include those who are sus 
ceptible to BDs, those who have active or acute diseases and 
those who are in remission from one or more BDs. BDs 
include, for example, irritable bowel syndrome (IBS), diar 
rhea-predominant Irritable Bowel Syndrome (dIBS), Crohn's 
disease, traveler's diarrhea, ulcerative colitis, enteritis, Small 
intestinal bacterial overgrowth, chronic pancreatitis, pancre 
atic insufficiency, colitis, diverticular disease and/or hepatic 
encephalopathy. Subjects who may particularly benefit from 
this treatment include those who are or may be suffering from 
or susceptible to IBS. 
0004. In one aspect, presented herein are methods of treat 
ing bowel disease (BD) with a durability of antibiotic 
response, comprising administering a therapeutically effec 
tive amount of a rifamycin class antibiotic to a subject in need 
thereof, selecting Subjects who respond to treatment after 
being treated for between about 1 and about 24 weeks, and 
removing a responding Subject from treatment wherein after 
removal of treatment there is a durability of response. 
0005. In one aspect, presented herein are methods of treat 
ing bowel disease (BD), comprising administering to a Sub 
ject in need thereof 550 mg of rifaximin TID, thereby treating 
BD. 
0006. In one embodiment, the bowel disease comprises 
Irritable Bowel Syndrome (IBS). 
0007. In one embodiment, the bowel disease comprises 
diarrhea-associated Irritable Bowel Syndrome (dIBS). 
0008. In one embodiment, the bowel disease comprises 
hepatic encephalopathy. 
0009. In another embodiment, hepatic encephalopathy 
(HE) will be administered a rifamycin class antibiotic for 
between about 28 days weeks and 24 months. In treating HE, 
the rifamycin class antibiotic may be administered for as long 
a necessary, for example, for 12 months and longer, or for a 
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Subject's entire life span, for example, after being Suspected 
of or diagnosed as having HE. 
0010. In one embodiment, at least 50% of patients 
respond. 
0011. In one embodiment, the therapeutically effective 
amount comprises from between about 25 mg to about 6000 
ng. 
0012. In one embodiment, the therapeutically effective 
amount comprises 550 mg TID. 
0013. In one embodiment, the therapeutically effective 
amount comprises 550 mg BID. 
0014. In one embodiment, the therapeutically effective 
amount comprises 600 mg TID. 
0015. In one embodiment, the therapeutically effective 
amount comprises 600 mg BID. 
0016. In one embodiment, the therapeutically effective 
amount comprises 1650 mg/day. 
0017. In one embodiment, the BD comprises diarrhea 
predominant irritable bowel syndrome (dIBS). In one 
embodiment, the BD comprises alternating-predominant irri 
table bowel syndrome. 
0018. In one embodiment, the rifamycin class antibiotic 
comprises a compound of Formula I. 
0019. In one embodiment, the rifamycin class antibiotic 
comprises rifaximin. In one embodiment, the BD comprises 
alternating-predominant irritable bowel syndrome. 
0020. In one embodiment, subjects are treated from 
between about 7 days and about 4 weeks prior to selection. 
0021. In one embodiment, the subject is selected upon 
response to the rifamycin class antibiotic. 
0022. In one embodiment, the subject is selected when 
response to the rifamycin class antibiotic is recognized. 
0023. In one embodiment, the durability of response com 
prises from at least between about 1 and about 24 weeks of 
adequate relief of symptoms. 
0024. In one embodiment, the durability of response com 
prises from at least between about 1 and about 5 weeks of 
adequate relief of symptoms. 
0025. In one embodiment, symptoms comprise one or 
more of overall BD symptoms or bloating. 
0026. In one embodiment, adequate relief of BD symp 
toms comprises a reduction of BD symptoms. 
0027. In one embodiment, the reduction in BD symptoms 

is a reduction from baseline symptoms. 
0028. In one embodiment, baseline symptoms are estab 
lished prior to treatment. 
0029. In one embodiment, adequate relief of BD symp 
toms comprises a 'yes' response from a Subject when asked 
the question comprising or similar to, “In the past 7 days, have 
you had adequate relief of your symptom of your BD symp 
toms?’ In one embodiment, adequate relief of BD symptoms 
comprises an affirmative response (e.g., yes) from a subject if 
asked weather they have had adequate relief of symptom of 
BD. 

0030. In one embodiment, BD symptoms comprise one or 
more of cramping, pain, diarrhea, constipation, lumpy stool, 
watery stool, frequent stool production, abdominal pain, 
abdominal discomfort, and/or urgency. 
0031. In one embodiment, wherein adequate relief of 
bloating symptoms comprises a reduction of bloating Symp 
tOmS. 

0032. In one embodiment, wherein the reduction in bloat 
ing symptoms is a reduction from baseline symptoms. 
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0033. In one embodiment, baseline symptoms are estab 
lished prior to treatment. 
0034. In one embodiment, adequate relief of bloating 
symptoms comprises a yes’ response from a subject when 
asked the question comprising or similar to "In the past 7 
days, have you had adequate relief of your symptom of bloat 
ing?” In one embodiment, adequate relief of BD symptoms 
comprises an affirmative response (e.g., yes) from a Subject if 
asked a weather they have had adequate relief of bloating. 
0035. In one embodiment, bloating symptoms comprise 
one or more of the symptoms of abdominal fullness, bloating, 
gas, or Swelling. 
0036. In one embodiment, a BD comprises one or more of 
irritable bowel syndrome (IBS), uncontrolled diarrhea-asso 
ciated Irritable Bowel Syndrome (dIBS), Crohn's disease, 
traveler's diarrhea, ulcerative colitis, enteritis, small intesti 
nal bacterial overgrowth, chronic pancreatitis, pancreatic 
insufficiency, colitis, diverticular disease, hepatic encephal 
opathy, and/or or pouchitis. 
0037. In one embodiment, a BD may also comprise one or 
more offibromyalgia (FM), chronic fatigue syndrome (CFS), 
depression, attention deficit/hyperactivity disorder (ADHD). 
multiple Sclerosis (MS), and/or systemic lupus erythemato 
sus (SLE). 
0038. In one aspect, presented herein are methods of treat 
ing bowel disease (BD) in males comprising, administering a 
therapeutically effective amount of rifaximin to a male in 
need thereof. 
0039. In one aspect, presented herein are methods of treat 
ing bowel disease (BD) in females comprising, administering 
a therapeutically effective amount of rifaximinto a female in 
need thereof. 
0040. In one embodiment, the methods further comprise 
determining the gender of a subject and administering the 
therapeutically effective amount to a male Subject. 
0041. In one embodiment, the methods further comprise 
determining the gender of a subject and administering the 
therapeutically effective amount to a female subject. 
0042. In one embodiment, the methods further comprise 
determining symptom relief in a male Subject and adminis 
tering a second course of rifaximin treatment if symptoms 
remain unresolved. 
0043. In one aspect, presented herein are methods of treat 
ing bloating due to BD in males comprising administering a 
therapeutically effective amount of rifaximin to a male in 
need thereof. 
0044. In one aspect, presented herein are methods of treat 
ing BD in older Subjects comprising administering a thera 
peutically effective amount of rifaximinto an older subject in 
need thereof, determining symptom relief in the older subject 
and administering a second course of rifaximin treatment if 
symptoms were unresolved. As used herein, an older Subject, 
refers for example to a Subject greater than 65 years of age, a 
subject about 50 years of age or older, a subject about 55 years 
of age or older, a Subject about 60 years of age or older, or a 
subject about 70 years of age or older. A “long duration of 
disease.” as used herein refers, for example, to a subject 
suffering from the disease for about 4 to about 10 or more 
years, or to a subject suffering from the disease from about 5 
years to about 10 years, or to a subject suffering from the 
disease from about 5 years to about 20 years or greater. 
0045. In one aspect, presented herein are methods of pre 
dicting response to rifaximin treatment for BD comprising: 
assessing a subject Suffering from BD and administering a 
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therapeutically effective amount of rifaximinto one or more 
of a subject determined to be old, with long duration of BD, 
men or those having a baseline severity of mild to moderate. 
0046. In one aspect, presented herein are methods of treat 
ing BD in older Subjects comprising administering a thera 
peutically effective amount of rifaximinto an older subject in 
need thereof. As used herein, an older subject, refers for 
example to a subject 65 years of age or older. 
0047. In one embodiment, the method further comprises 
determining, based on clinical data, weather a Subject will 
have a positive response to treatment. In one embodiment, the 
determination is made based on one or more of a subject's 
age, a subject's duration of BD, gender, or baseline severity of 
BD. In one embodiment, the clinical data is presented in a 
label on a pharmaceutical product. 
0048. In one embodiment, the method further comprises 
determining, based on clinical data, weather a Subject will 
have a positive response to treatment. In one embodiment, the 
determination is made based on one or more of a subject's 
age, race or gender. In one embodiment, the clinical data is 
presented in a label on a pharmaceutical product. 
0049. In one embodiment, if a subject is male, there is a 
prediction of response. 
0050. In one embodiment, if a subject is older, there is a 
prediction of response. In one embodiment, if a Subject has 
had a long duration of disease, there is a prediction of 
response. 
0051. In one embodiment, the method further comprises 
determining, based on clinical data, weather a subject will 
have a positive response to treatment. In one embodiment, the 
determination is made based on one or more of a subject's 
age, race or gender. In one embodiment, the clinical data is 
presented in a label on a pharmaceutical product. 
0052. In one embodiment, baseline severity determination 
comprises a 7-point Lickert Scale. 
0053. In one embodiment, the methods further comprise 
notifying the subject of a likelihood of response. 
0054. In one embodiment, a subject's likelihood of 
response increases with age and with length of duration of 
BD. 

0055. In one embodiment, the therapeutically effective 
amount comprises from between about 100 mg and about 
6000 mg. 550 mg TID: 550 mg BID; 600 mg TID; 600 mg 
BID; or 1650 mg. 
0056. In one aspect, presented herein are methods of treat 
ing BD, comprising: providing a container comprising a rifa 
mycin class antibiotic, wherein the container comprises 
printed labeling which describes a durability of antibiotic 
response and Suggests selecting Subject's who respond to 
treatment have a durability of response after removal from 
treatment; and administering rifaximin from the container to 
the subject. 
0057. In one aspect, presented herein are methods of treat 
ing BD, comprising: providing a container comprising rifaxi 
min, wherein the container comprises printed labeling which 
describes the administration instructions; and administering 
rifaximin from the container to the subject to treat BD. In one 
embodiment, the rifamycin class antibiotic comprises rifaxi 
1. 

0058. In one aspect, presented herein are kits for treating 
BD comprising a container comprising a rifamycin class anti 
biotic and a label which describes that administration of a 
therapeutically effective amount of the antibiotic results in a 
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durability of response in a subject that responds to the treat 
ment. In one embodiment, the rifamycin class antibiotic is 
rifaximin. 
0059. In one embodiment, the label describes adverse 
events comprising one or more of infections and infestations, 
gastrointestinal disorders, nervous system disorders, and 
musculoskeletal and connective tissue disorders. 
0060. In one embodiment, the label describes a length of 
treatment with the rifamycin class antibiotic, whereby a sub 
ject is selected as responding to treatment if a healthcare 
professional prescribes the rifamycin class antibiotic accord 
ing to the label instructions. 
0061. In one embodiment, the label describes a length of 
treatment with rifaximin, whereby a subject is selected as 
responding to treatment if a healthcare professional pre 
scribes the rifamycin class antibiotic according to the label 
instructions. 
0062. In one embodiment, the label describes a length of 
treatment with the rifamycin class antibiotic, whereby a sub 
ject is removed from treatment if a healthcare professional 
prescribes the rifamycin class antibiotic according to the label 
instructions. 
0063. In one embodiment, the label describes a length of 
treatment with rifaximin, whereby a subject is removed from 
treatment if a healthcare professional prescribes the rifamy 
cin class antibiotic according to the label instructions. 
0064. In one aspect, the rifamycin class antibiotic com 
prises one or more of rifaximinor a Form C. Form B. Form Y, 
Form 6. Forme, Form, Form m. Form C-dry, Form L. Form 
B-1, Form B-2. Form e-dry, mesylate Form or amorphous 
Forms of rifaximinanda pharmaceutically acceptable carrier. 
The rifaximin may be formulated as a pharmaceutical com 
position. In one embodiment, the rifamycin class antibiotic 
comprises rifaximin. 
0065. In one embodiment, the pharmaceutical composi 
tion further comprises excipients. 
0066. According to another embodiment, the excipients 
comprise one or more of a diluting agent, binding agent, 
lubricating agent, disintegrating agent, coloring agent, flavor 
ings agent or Sweetening agent. 
0067. In another embodiment, the composition is formu 
lated for selected coated and uncoated tablets, hard and soft 
gelatin capsules, Sugar-coated pills, lozenges, wafer sheets, 
pellets and powders in sealed packet. In one embodiment, the 
composition is formulated for topical use. 
0068 According to another embodiment, the bowel 
related disorder is one or more of irritable bowel syndrome 
(IBS), diarrhea-predominant Irritable Bowel Syndrome 
(dIBS), Crohn's disease, traveler's diarrhea, ulcerative colitis, 
enteritis, Small intestinal bacterial overgrowth, chronic pan 
creatitis, pancreatic insufficiency, colitis, diverticular disease, 
hepatic encephalopathy, and/or or pouchitis. 
0069. According to one aspect, provided herein are meth 
ods of improving QOL measures in a BD Subject comprising 
administering rifaximin. 
0070 According to one aspect, provided herein are meth 
ods of improving QOL measures in a BDSubjects comprising 
administering a rifamycin class antibiotic. 
0071. In one embodiment, rifaximinis administered for 14 
days. 
0072. In one embodiment, one or more of quality of life 
(QOL) measures comprising dysphoria, body image, health 
worry, social reaction, and relationship are improved upon 
administration of rifaximin. 
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0073. In one embodiment, selecting comprises following 
dosing instructions on a package insert of a pharmaceutical 
product. 
0074. In one embodiment, the package insert instructs to 
administer the rifamycin class antibiotic for 14 days. 
0075. In one embodiment, removing comprises instruct 
ing a subject by following dosing instructions on a package 
insert of a pharmaceutical product. 
0076. In one embodiment, the package insert instructs to 
administer the rifamycin class antibiotic for 14 days. 
0077. In one embodiment, the package insert instructs to 
administer the rifaximin for 14 days. 
0078. In one embodiment, the product comprises 550 mg 
of rifaximin labeled for treatment of irritable bowel syn 
drome. 
0079. In one embodiment, the product comprises 550 mg 
of rifaximin labeled for treatment of hepatic encephalopathy. 
0080. In one embodiment, the product comprises 600 mg 
of rifaximin labeled for treatment of irritable bowel syn 
drome. 
I0081. In one embodiment, the product comprises 600 mg 
of rifaximin labeled for treatment of hepatic encephalopathy. 
I0082 In one embodiment, the product comprises 550 mg 
of rifaximin labeled for treatment of one or more of irritable 
bowel syndrome, Travelers' diarrhea or hepatic encephalopa 
thy. 
I0083. In one embodiment, the product comprises 550 mg 
of rifaximin. 
0084. In one embodiment, the product comprises 600 mg 
of rifaximin. 
I0085. In one embodiment, the product comprises 200 mg 
of rifaximin. 
I0086. In one embodiment, the product comprises 400 mg 
of rifaximin. 
I0087. In one embodiment, the product comprises 400 mg 
of rifaximin BID. 
I0088. In one embodiment, the product comprises 400 mg 
of rifaximin TID. 
I0089. In one embodiment, the method further comprises 
determining risk of BD in a subject prior to administration of 
the rifamycin class antibiotic by genetically profiling the 
Subject risk of BD and selecting to administer a rifamycin 
class antibiotic to an at risk Subject. 
0090. In one embodiment, determining risk comprises 
determining polymorphisms at one or more of Nod2, CFTR, 
CARD15, rs6822844, rs2305767, rs6822844, 8q24 region: 
Marker:rs6983267, LOC727677, IL23R(1), NKX2-3, 5p13 
region, PTPN2, MST1, IRGM, IL23R(2), or 10q21 region. 
0091 Provided herein, according to one aspect are meth 
ods of providing acute treatment for symptomatic diarrhea 
predominant Irritable Bowel Syndrome (dIBS) comprising: 
administering 1650 mg/day of rifaximin for 14 days to a 
subject in need thereof, wherein removing the subject from 
treatment after the 14 days results in a durability of response. 
0092. In one embodiment, the 1650 mg is administered as 
550 mg three times a day. 
0093 Provided herein, according to one aspect are meth 
ods of providing acute treatment for uncontrolled diarrhea 
predominant Irritable Bowel Syndrome (dIBS) comprising: 
administering 550 mg rifaximin two or three times a day for 
two weeks to a subject in need thereof, wherein removing the 
subject from treatment after the two weeks results in a dura 
bility of response. 
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0094. In one embodiment, the treatment provides symp 
tomatic relief of dIBS. 
0095. In one embodiment, a package insert of a pharma 
ceutical product warns of adverse events, including, for 
example, infections and infestations, gastrointestinal disor 
ders, nervous system disorders, and musculoskeletal and con 
nective tissue disorders. 
0096. In another embodiment, the invention provides 
methods of treating abdominal pain associated with Irritable 
Bowel Syndrome (IBS) by administering 550 mg of rifaximin 
TID to a subject in need thereof, thereby treating abdominal 
pain Irritable Bowel Syndrome (IBS). 
0097. In one embodiment, the IBS is diarrhea-predomi 
nant IBS. In another embodiment, the IBS is alternating 
predominant IBS. 
0098. In one embodiment, treating IBS comprises treating 
an IBS symptom of pain. 
0099. In one embodiment, the IBS symptom of pain com 
prise abdominal pain. 
0100. In one embodiment, treating the IBS symptom of 
pain comprise adequate relief of pain. 
0101. In one embodiment, adequate relief of pain com 
prises a reduction of pain symptoms. 
0102. In one embodiment, the reduction in pain comprises 
a reduction from baseline symptoms. 
0103) In one embodiment, baseline symptoms are estab 
lished prior to treatment. 
0104. In one embodiment, a subject having a diabetes 
history of longer than 20 years is predicted to respond to 
treatment with rifaximin. 
0105. Other embodiments of the invention are disclosed 
infra. 

DESCRIPTION OF THE DRAWINGS 

0106 FIG. 1 shows a graph of continuous adequate relief 
of IBS symptoms during non-treatment follow-up. 
0107 FIG. 2 shows a graph of continuous adequate relief 
of bloating symptoms during non-treatment follow-up. 
0108 FIG. 3 shows proposed study design for treatment 
with rifaximinto show durability of response. 
0109 FIG. 4 shows graphical results of adequate relief of 
IBS symptoms. 
0110 FIG. 5 shows results of adequate relief of bloating 
symptoms. 
0111 FIG. 6 shows results of change from baseline in 
bloating symptoms after treatment with rifaximin. 
0112 FIG. 7 shows an analysis of IBS weeks 3 through 6. 
0113 FIG. 8 shows IBS bloating data for weeks 3 through 
6. 
0114 FIG. 9 shows IBS consistency data for weeks 3 
through 6. 
0115 FIG. 10 shows IBS data for the entire 3 month study. 
0116 FIG. 11 shows relief of IBS symptoms for the first 4 
weeks. 
0117 FIG. 12 shows relief of IBS symptoms for the first 
two months. 
0118 FIG.13 shows daily IBS symptoms weeks 1 through 
12. 

DETAILED DESCRIPTION 

0119 Rifaximin (USAN, INN; see The Merck Index, XIII 
Ed., 8304, CAS No. 80621-81-4), (2S, 16Z,18E.20S,21S, 
22R, 23R,24R,25S.26S.27S,28E)-5.6.21,23.25 Pentahy 
droxy-27-methoxy-2,4,11,16.20.22.24.26-octamethyl-2,7- 
(epoxypentadeca-(1,11,13)trienimino)benzofuro(4,5-e) 
pyrido(1.2.-a)benzimidazole-1,15(2H)-dione.25-acetate), is 
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a semi-synthetic antibiotic produced from rifamycin O. 
Rifaximin is a molecule belonging to the rifamycin class of 
antibiotics, e.g., a pyrido-imidazo rifamycin. Rifaximin 
exerts a broad antibacterial activity, for example, in the gas 
trointestinal tract against localized gastrointestinal bacteria 
that cause infectious diarrhea, irritable bowel syndrome, 
Small intestinal bacterial overgrowth, Crohn's disease, and/or 
pancreatic insufficiency. 
0120 Rifaximin is also described in Italian Patent IT 
1154655 and EP 0161534. EP patent 0161534 discloses a 
process for rifaximin production using rifamycin O as the 
starting material (The Merck Index, XIII Ed., 8301). US 
7,045,620 B1 discloses polymorphic forms of rifaximin, as 
do U.S. Ser. No. 1 1/658,702; U.S. Ser. No. 61/031,329; U.S. 
Ser. No. 12/119,622; U.S. Ser. No. 12/119,630; U.S. Ser. No. 
12/119,612; U.S. Ser. No. 12/119,600; U.S. Ser. No. 1 1/873, 
841; Publication WO 2006/094662; and U.S. Ser. No. 12/393, 
012. The applications and patents referred to here are incor 
porated herein by reference in their entirety for all purposes. 
0121. A rifamycin class antibiotic is, for example, a com 
pound having the structure of Formula I: 

CH, CH, CH 

wherein A may be the structure A: 

OH 

4 s 

0.122 or the structure A 

O 

4 s 

wherein, -X- is a covalent chemical bond or nil; R is hydrogen 
or acetyl: 
0123 R and R2 independently represent hydrogen, (C) 
alkyl, benzyloxy, mono- and di-(C)alkylamino-(C) 
alkyl, (C)alkoxy-(Ce)alkyl, hydroxymethyl, hydroxy 
(C)-alkyl, nitro or R and R taken together with two 
consecutive carbon atoms of the pyridine nucleus form a 
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benzene ring unsubstituted or substituted by one or two 
methyl or ethyl groups; R is a hydrogenatom or nil; with the 
proviso that, when A is A, -X- is nil and R is a hydrogen 
atom; with the further proviso that, when A is A, -X- is a 
covalent chemical bond and R is nil. 
0.124. Also described herein is a compound as defined 
above, wherein A is A or A as above indicated, -X- is a 
covalent chemical bond or nil, R is hydrogen oracetyl, R and 
R independently represent hydrogen, (C)alkyl, benzy 
loxy, hydroxy-(Ce)alkyl, di-(C)alkylamino-(Ce)alkyl, 
nitro or R and R taken together with two consecutive carbon 
atoms of the pyridine nucleus form a benzene ring and R is a 
hydrogenatom or nil; with the proviso that, when A is A, -X- 
is nil and R is a hydrogenatom; with the further proviso that, 
when A is A, -X- is a covalent chemical bond and R is nil. 
0.125. Also described herein is a compound as defined 
above, wherein A is A or A as above indicated, -X- is a 
covalent chemical bond or nil, R is acetyl, R and R inde 
pendently represent hydrogen, (C)alkyl or RandR taken 
together with two consecutive carbon atoms of the pyridine 
nucleus form a benzene ring and R is a hydrogenatom or nil; 
with the proviso that, when A is A, -X- is nil and R is a 
hydrogen atom; with the further proviso that, when A is A. 
-X- is a covalent chemical bond and R is nil. 
0126. Also described herein is a compound as defined 
above, which is 4-deoxy-4-methyl-pyrido1'.2-1.2imidazo 
15,4-crifamycin SV. Also described herein is a compound as 
defined above, which is 4-deoxy-pyrido1'.2:1.2imidazo[5. 
4-crifamycin SV. 
0127. Also described herein is a compound as defined 
above, wherein A is as described above, -X- is a covalent 
chemical bond or nil; R is hydrogen or acetyl; R and R 
independently represent hydrogen, (C)alkyl, benzyloxy, 
mono- and di-(C)alkylamino(C)alkyl, (C)alkoxy 
(C)alkyl, hydroxymethyl, hydroxy-(C-)-alkyl, nitro or 
R and R taken together with two consecutive carbon atoms 
of the pyridine nucleus form a benzene ring unsubstituted or 
Substituted by one or two methyl or ethyl groups; R is a 
hydrogenatom or nil; with the proviso that, when A is A, -X- 
is nil and R is a hydrogenatom; with the further proviso that, 
when A is A, -X- is a covalent chemical bond and R is nil. 
0128 Rifaximin is a compound having the structure of 
formula II: 

(II) 

CH3 

0129. In certain embodiments, the antibiotic comprises 
one or more of a rifamycin, aminoglycoside, amphenicol, 
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ansamycin, B-Lactam, carbapenem, cephalosporin, cepha 
mycin, monobactam, oxacephem, lincosamide, macrollide, 
polypeptide, tetracycline, or a 2,4-diaminopyrimidine class 
antibiotic. Exemplary antibiotics of these classes are listed 
below. 
0.130. Without wishing to be bound by any particular sci 
entific theories, rifaximinacts by binding to the beta-subunit 
of the bacterial deoxyribonucleic acid-dependent ribonucleic 
acid (RNA) polymerase, resulting in inhibition of bacterial 
RNA synthesis. It is active against numerous gram (+) and (-) 
bacteria, both aerobic and anaerobic. In vitro data indicate 
rifaximin is active against species of Staphylococcus, Strep 
tococcus, Enterococcus, and Enterobacteriaceae. 
0131 “Rifaximin', as used herein, includes solvates and 
polymorphous forms of the molecule, including, for example, 
Form C. Form B. Form Y Form 6. Form e. Form . Form m. 
Form C-dry, Form L. Form B-1, Form B-2. Form e-dry, mesy 
late Form or amorphous Forms of rifaximin. These forms are 
described in more detail, for example, in U.S. Ser. No. 
1 1/873,841; U.S. Ser. No. 1 1/658,702; EP 05004 635.2, filed 
3 May 2005; U.S. Pat. No. 7,045,620; U.S. 61/031,329; G. C. 
Viscomi, et al., Cryst Eng Comm, 2008, 10, 1074-1081 (April 
2008), US Patent Publication 2010/0174064, US Patent Pub 
lication 2009/0234.114: US Patent Publication 2009/ 
O262012, US Patent Publication 2009/0130201, US Patent 
Publication 2009/0082558, US Patent Publication 2009/ 
0028940, US Patent Publication 2005/0272754. Each of 
these references is hereby incorporated by reference in 
entirety. 
0132 Medicinal preparations may contain gastrointesti 
nal specific antibiotics together with usual excipients, dis 
cussed infra. 
0.133 “Polymorphs' or “polymorphic forms' as used 
herein, refer to the occurrence of different crystalline forms of 
a single compound in distinct hydrate status, e.g., a property 
of some compounds and complexes. Thus, polymorphs are 
distinct Solids sharing the same molecular formula, yet each 
polymorph may have distinct physical properties. Therefore, 
a single compound may give rise to a variety of polymorphic 
forms where each form has different and distinct physical 
properties, such as solubility profiles, melting point tempera 
tures, hygroscopicity, particle shape, density, flowability, 
compatibility and/or X-ray diffraction peaks. The solubility of 
each polymorph may vary, thus, identifying the existence of 
pharmaceutical polymorphs is essential for providing phar 
maceuticals with predictable solubility profiles. It is desirable 
to investigate all solid state forms of a drug, including all 
polymorphic forms, and to determine the stability, dissolution 
and flow properties of each polymorphic form. Polymorphic 
forms of a compound can be distinguished in a laboratory by 
X-ray diffraction spectroscopy and by other methods such as, 
infrared spectrometry. For a general review of polymorphs 
and the pharmaceutical applications of polymorphs see G. M. 
Wall, Pharm Manuf. 3, 33 (1986); J. K. Haleblian and W. 
McCrone, J Pharm. Sci., 58,911 (1969); and J. K. Haleblian, 
J. Pharm. Sci., 64, 1269 (1975), all of which are incorporated 
herein by reference. As used herein, the term polymorph is 
occasionally used as a general term in reference to the forms 
of rifaximin and include within the context, salt, hydrate, 
polymorph and amorphous forms of rifaximin disclosed 
herein. This use depends on context and will be clear to one of 
skill in the art. Exemplary polymorphic forms of rifaximin 
useful in the methods and kits of the invention are set forth in 
the published patent applications set forth above. 
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0134) “GI specific antibiotic, and "GI antibiotic” as used 
herein include antibiotic known to have an effect on GI dis 
ease. For example, a rifamycin class antibiotic (e.g., rifaxi 
min), neomycin, metronidazole, teicoplanin, ciprofloxacin, 
doxycycline, tetracycline, augmentin, cephalexin, penicillin, 
ampicillin, kanamycin, rifamycin, Vancomycin, and combi 
nations thereof are useful GI specific antibiotics. Even more 
preferable are GI specific antibiotics with low systemic 
absorption, for example, rifaximin. Low Systemic absorption 
includes, for example, less than 10% absorption, less than 5% 
absorption, less than 1% absorption and less than 0.5% 
absorption. Low Systemic absorption also includes, for 
example, from between about 0.01-1% absorption, from 
between about 0.05-1% absorption, from between about 0.1- 
1% absorption, from between about 1-10% absorption, or 
from between about 5-20% absorption. 
0135 “Ameliorate.” “amelioration.” “improvement” or 
the like refers to, for example, a detectable improvement or a 
detectable change consistent with improvement that occurs in 
a subject or in at least a minority of Subjects, e.g., in at least 
about 2%. 5%, 10%, 15%, 20%, 25%, 30%, 40%, 50%, 60%, 
70%, 75%, 80%, 85%, 90%, 95%, 98%, 100% or in a range 
between about any two of these values. Such improvement or 
change may be observed in treated Subjects as compared to 
subjects not treated with rifaximin, where the untreated sub 
jects have, or are subject to developing, the same or similar 
disease, condition, symptom or the like. Amelioration of a 
disease, condition, symptom or assay parameter may be 
determined subjectively or objectively, e.g., self assessment 
by a subject(s), by a clinician's assessment or by conducting 
an appropriate assay or measurement, including, e.g., a qual 
ity of life assessment, a slowed progression of a disease(s) or 
condition(s), a reduced severity of a disease(s) or condition 
(s), or a suitable assay(s) for the level or activity(ies) of a 
biomolecule(s), cell(s) or by detection of BD episodes in a 
Subject. Amelioration may be transient, prolonged or perma 
nent or it may be variable at relevant times during or after a GI 
specific antibiotic is administered to a subject or is used in an 
assay or other method described herein or a cited reference, 
e.g., within timeframes described infra, or about 1 hour after 
the administration or use of a GI specific antibiotic to about 7 
days, 2 weeks, 28 days, or 1, 3, 6, 9 months or more after a 
Subject(s) has received such treatment. 
0136. The “modulation of, e.g., a symptom, level or bio 
logical activity of a molecule, or the like, refers, for example, 
that the symptom or activity, or the like is detectably 
increased or decreased. Such increase or decrease may be 
observed in treated Subjects as compared to Subjects not 
treated with a GI specific antibiotic, where the untreated 
Subjects have, or are subject to developing, the same or simi 
lar disease, condition, symptom or the like. Such increases or 
decreases may be at least about 2%. 5%, 10%, 15%, 20%, 
25%, 30%, 40%, 50%, 60%, 70%, 75%, 80%, 85%, 90%, 
95%, 98%, 100%, 150%, 200%, 250%, 300%, 400%, 500%, 
1000% or more or within any range between any two of these 
values. Modulation may be determined subjectively or objec 
tively, e.g., by the Subject's self assessment, by a clinician's 
assessment or by conducting an appropriate assay or mea 
Surement, including, e.g., quality of life assessments or Suit 
able assays for the level or activity of molecules within a 
Subject. Modulation may be transient, prolonged or perma 
nent or it may be variable at relevant times during or after a GI 
specific antibiotic is administered to a subject or is used in an 
assay or other method described herein or a cited reference, 
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e.g., within times descried infra, or about 1 hour of the admin 
istration or use of a GI specific antibiotic to about 2 weeks, 28 
days, 3, 6, 9 months or more after a Subject(s) has received a 
GI specific antibiotic. 
0.137 The term “modulate' may also refer to increases or 
decreases in the activity of a cell in response to exposure to a 
GI specific antibiotic, e.g., the inhibition of proliferation and/ 
or induction of differentiation of at least a sub-population of 
cells in an animal Such that a desired end result is achieved, 
e.g., a therapeutic result of GI specific antibiotic used for 
treatment may increase or decrease over the course of a par 
ticular treatment. 
0.138. The language “a prophylactically effective amount 
of a compound refers to an amount of a compound of the 
invention of formula I, formula II, or otherwise described 
herein which is effective, upon single or multiple dose admin 
istration to the Subject, in preventing or treating BD. 
0.139. As used herein, “subject' includes organisms which 
are capable of suffering from a bowel disease or other disor 
der treatable by a rifamycin class antibiotic (e.g., rifaximin) 
or who could otherwise benefit from the administration of a 
rifamycin class antibiotic (e.g., rifaximin) as described 
herein, Such as human and non-human animals. Preferred 
human animals include human Subjects. The term “non-hu 
man animals' of the invention includes all vertebrates, e.g., 
mammals, e.g., rodents, e.g., mice, and non-mammals. Such 
as non-human primates, e.g., sheep, dog, cow, chickens, 
amphibians, reptiles, etc. Susceptible to a bowel disorder is 
meant to include a subject at risk of developing a bowel 
disorder or a person who is in remission from a BD or a person 
who may relapse from a BD, e.g., a subject Suffering from 
immune Suppression, a Subject that has been exposed to a 
bacterial infection, physicians, nurses, a Subject traveling to 
remote areas known to harbor bacteria that cause travelers 
diarrhea, a family history of BD, an aging person, a person 
with liver damage, a Subject in IBS remission, a Subject who 
has had HE episodes in the past, a person with mind HE, a 
subject with uncontrollable diarrhea, a subject with dIBS, etc. 
0140. The language “a prophylactically effective amount 
of a compound refers to an amount of a compound of the 
invention of formula I, formula II, or otherwise described 
herein which is effective, upon single or multiple dose admin 
istration to the subject, in preventing or treating BD or IBS. 
0.141. The term “administration” or “administering 
includes routes of introducing a GI specific antibiotic to a 
subject to perform their intended function. Examples of 
routes of administration that may be used include injection, 
oral, inhalation, vaginal, rectal and transdermal. The pharma 
ceutical preparations may be given by forms Suitable for each 
administration route. For example, these preparations are 
administered in tablets or capsule form, by injection, inhala 
tion, eye lotion, eye drops, ointment, Suppository, etc. admin 
istration by injection, infusion or inhalation; topical by lotion 
or ointment; and rectal by Suppositories. Oral administration 
is preferred. The injection can be bolus or can be continuous 
infusion. Depending on the route of administration, a GI 
specific antibiotic can be coated with or disposed in a selected 
material to protect it from natural conditions that may detri 
mentally effect its ability to perform its intended function. A 
GI specific antibiotic can be administered alone, or in con 
junction with either another agent or agents as described 
above or with a pharmaceutically-acceptable carrier, or both. 
A GI specific antibiotic can be administered prior to the 
administration of the other agent, simultaneously with the 
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agent, or after the administration of the agent. Furthermore, a 
GI specific antibiotic can also be administered in a proform, 
which is converted into its active metabolite, or more active 
metabolite in vivo. 
0142 Administration “in combination with one or more 
further therapeutic agents includes simultaneous (concur 
rent) and consecutive administration in any order. 
0143. As will be readily apparent to one skilled in the art, 
the useful in vivo dosage to be administered and the particular 
mode of administration will vary depending upon the age, 
weight and mammalian species treated, the particular com 
pounds employed, and/or the specific use for which these 
compounds are employed. The determination of effective 
dosage levels, that is the dosage levels necessary to achieve 
the desired result, can be accomplished by one skilled in the 
art using routine pharmacological methods. Typically, human 
clinical applications of products are commenced at lower 
dosage levels, with dosage level being increased until the 
desired effect is achieved. 
0144. The term “obtaining as in “obtaining a GI specific 
antibiotic” is intended to include purchasing, synthesizing or 
otherwise acquiring a GI specific antibiotic. 
0145 The language “a prophylactically effective amount 
of a compound refers to an amount of a GI specific antibiotic 
which is effective, upon single or multiple dose administra 
tion to the Subject, in preventing or treating IBS. 
0146 The term “pharmaceutical agent composition’ (or 
agent or drug) as used herein refers to a chemical compound, 
composition, agent or drug capable of inducing a desired 
therapeutic effect when properly administered to a patient. It 
does not necessarily require more than one type of ingredient. 
0147 As used herein, “durability of response' includes 
for example, adequate relief of symptoms after removal of 
treatment, continuous adequate relief of symptoms after 
removal of treatment, or response that is greater than or Supe 
rior to placebo response. A response by a Subject may be 
considered durable, for example, if they have a response to the 
rifamycin class antibiotic after removal from treatment. The 
duration of response, may be, for example, 2 days, 7 days, two 
weeks, 3 weeks, 4 weeks, 12 weeks, between about 1 week 
and about 24 weeks or longer. The response may be mea 
Sured, for example using one or more of the methods outlined 
below, including, for example, a subject's Subjective assess 
ment of their symptoms or a healthcare provider's or caretak 
er's assessment of a Subject's symptoms. 
0148. As used herein, “selecting subject's who respond.” 
“selection of subject's who respond’ or the like, include, for 
example, determining that a Subject has responded to treat 
ment based on a decrease of BD or IBS symptoms and/or 
following label instructions to administer a product (e.g., a 
rifamycin class antibiotic) for a certain period of time or the 
like. The determination or selection may be based on the label 
(e.g., package or package insert) instructions or on the a 
Subject's Subjective assessment of their symptoms or a health 
care provider's or caretaker's assessment of a subject's Symp 
tOmS. 

Methods of Treatment 

0149 Provided herein are methods of treating, preventing, 
oralleviating bowel related disorders comprising administer 
ing to a subject in need thereof an effective amount of rifaxi 
min. Bowel related disorders (e.g., bowel diseases) include 
one or more of irritable bowel syndrome (IBS), alternating 
predominant IBS, diarrhea-predominant Irritable Bowel Syn 
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drome (dIBS), Crohn's disease, traveler's diarrhea, ulcerative 
colitis, enteritis, Small intestinal bacterial overgrowth, 
chronic pancreatitis, pancreatic insufficiency, colitis, diver 
ticular disease, hepatic encephalopathy, abdominal pain asso 
ciated with IBS and/or pouchitis. 
0150 Table 1 below demonstrates differential response to 
to treatment with rifaximin based on gender, age and IBS 
type. Table 2 demonstrates response to the treatment is cor 
related with the duration of disease. 

TABLE 1 

Thresholds Treatment effect (IBS Sx, Bloating) 

Gender Mwersus. 21%*, 13.6% 
F 3.5%, 3.9% 

Age <65 versus. 6.9%, 6.8% 
e65 19.1%, 3.2% 

dIBS Type dIBS only versus. 6.3%, 4.5% 
aIBS 31.4%*, 31.4% 

p-value <0.05 

TABLE 2 

Thresholds Treatment effect (IBS Sx, Bloating) 

Y versus. -12.7%, -5.6% 
N 9.5%, 7.4% 

Disease Duration: s 10 y 1.8%, 2.8% 
10-20y 20.1%, 11.7% 
>20 y 46.6%*, 35.1% 

Diabetes History 

p-value <0.05 

0151. It was surprisingly shown that a rifamycin class 
antibiotic (e.g., rifaximin) is particularly efficacious in males 
for the treatment of IBS. 

Durability of Response 

0152 Embodiments of the invention relate to the discov 
ery that the dosing regimes described herein of rifaximin 
results in a durability of response and amelioration of IBS 
symptoms in subjects in need thereof. One embodiment of the 
invention is a method of treating bowel disease (BD) with a 
durability of antibiotic response, by administering a thera 
peutically effective amount of a rifamycin class antibiotic to 
a subject in need thereof, selecting Subjects who respond to 
treatment after being treated for between about 1 and about 24 
weeks, and removing a responding Subject from treatment 
wherein after removal of treatment there is a durability of 
response. The selecting may be by a healthcare professional, 
by self selection or by selection of one in a position to decide 
or discern Symptoms or to diagnose a response to the antibi 
otic. Removal of treatment comprises, for example, ceasing to 
administer, ceasing to recommend administration of the anti 
biotic, and/or advising responding Subjects to stop taking the 
antibiotic. 
0153. In one embodiment, the recommendation (e.g., 
selection) is made on a label of a pharmaceutical product, 
which indicates that the product should be administered for 
14 days (e.g., two weeks). For example, a Subject in need of 
treatment is administered rifaximin 550 mg TID for two 
weeks and instructed by a label. In one embodiment, the 
recommendation (e.g., selection) is made on a label of a 
pharmaceutical product, which indicates that the product 
should be administered for two weeks. For example, a subject 
in need of treatment is administered rifaximin 550 mg TID for 
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two weeks as instructed by a label. In one embodiment, 
selecting is following dosing instructions on a package insert 
of a pharmaceutical product. 
0154 Also described herein are methods for maintenance 
of remission of bowel disease in a subject comprising admin 
istering a therapeutically effective amount of rifaximin for at 
least 25 weeks to a subject in need thereof. 
0155 Yet another aspect of this invention relates to a 
method of treating a subject (e.g., mammal, human, horse, 
dog, cat) with rifaximin who is in need thereof. Identifying a 
Subject in need of such treatment can be in the judgment of a 
Subject or a health care professional and can be subjective 
(e.g., opinion) or objective (e.g., measurable by a test or 
diagnostic method). 
0156 Rifaximin may be used in various treatment 
regimes. These regimes may vary depending upon the Subject 
and the type of treatment. 
0157 Rifaximin may be administered, for example, twice 
a day, three times a day, or four times or more often as 
necessary per day. Rifaximin may be administered in doses, 
for example of from about between 25 mg BID to about 3000 
mg TID. Another example is administering rifaximin from 
between about 4.0 g/day to about 7.25 g/day. The rifaximin 
may be administered, for example, in tablet form, powered 
form, liquid for or in capsules. 
0158. Subjects in need thereof include subjects having or 
that are susceptible to BD, are in remission from BD, males 
and/or older Subjects with long duration of disease, as dis 
closed further below. 

0159. As used herein, a therapeutically effective amount 
means an amount effective, when administered to a human or 
non-human Subject, to provide a therapeutic benefit Such as 
an amelioration of symptoms, e.g., an amount effective to 
decrease the symptoms of IBS, or maintenance of remission 
of a IBS. 

0160. In certain embodiments, the rifaximin is adminis 
tered to a subject from between about 1 week to about 6 weeks 
in duration, from between about 8 weeks to about 12 weeks in 
duration, or from between 1 day to about 7 days. The rifaxi 
min may be administered from between about 1 day and about 
1 year, or from 1 week to about 24 weeks. The rifaximin may 
be administered, for example, for the remainder of a subject's 
life. The rifaximin may be administered intermittently or 
continuously during the course of treatment. Length of treat 
ment may vary depending on the type and length of disease 
and the proper length of treatment may be easily determined 
by one of skill in the art having the benefit of this disclosure. 
0161 For any of the embodiments, rifaximin may be 
administered, for example, once daily, twice daily, three times 
daily, or four times daily (or more often as necessary for a 
particular subject) to a subject. In some methods of the 
present invention comprise administering the rifaximin once 
daily to the Subject because it may, for example, minimize the 
side effects and increase patient compliance. Also preferred, 
are twice and three times daily administration of rifaximin. 
0162 Dosages, according to certain preferred embodi 
ments, range from between about 50 to about 6000 mg of 
rifaximin administered daily. For example, a dose of 550 mg 
may be administered to a subject twice daily. Other appropri 
ate dosages for methods according to this invention may be 
determined by healthcare professionals or by the subject. The 
amount of rifaximin administered daily may be increased or 
decreased based on the weight, age, health, sex or medical 
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condition of the subject. One of skill in the art would be able 
to determine the proper dose for a subject based on this 
disclosure. 
0163 According to certain embodiments, rifaximin may 
be administered in combination with other compounds, 
including for example, chemotherapeutic agents, anti-inflam 
matory agents, anti-pyretic agents radiosensitizing agents, 
radioprotective agents, urologic agents, anti-emetic agents, 
and/or anti-diarrheal agents. For example, cisplatin, carbopl 
atin, docetaxel, paclitaxel, flurouracil, capecitabine, gemcit 
abine, irinotecan, topotecan, etoposide, mitomycin, gefitinib, 
Vincristine, vinblastine, doxorubicin, cyclophosphamide, 
celecoxib, rofecoxib, Valdecoxib, ibuprofen, naproxen, keto 
profen, dexamethasone, prednisone, prednisolone, hydrocor 
tisone, acetaminophen, misonidazole, amifostine, tamsu 
losin, phenaZopyridine, ondansetron, granisetron, alosetron, 
palonosetron, promethazine, prochlorperazine, trimethoben 
Zamide, aprepitant, diphenoxylate with atropine, and/or lop 
eramide. 

Risk Selection Methods 

0164. The methods described herein may also further 
comprise genetically profiling for genetic risk of BD and 
selecting to treat an at risk Subject. For example, an at-risk 
subject may be determined to be at risk of a bowel disease by 
genetic screening, family history, lifestyle, travel plans and 
the like. Genetic screening may, for example, be for genes and 
expression profiles or epigenetic modifiers shown to affect or 
predict bowel disease or susceptibility for bowel diseases. 
Mutations which may be screened for include mutations or 
polymorphisms in, for example, Nod2, CFTR, or CARD15. 
Nod2, a gene involved in the immune systems initial response 
to bacterial infection, significantly increases the risk of 
Crohn's disease. The CFTR protein resides in the surface of 
cells lining the digestive system, lungs and Sweat glands. In 
normal cells, it acts as an ion channel that transports chloride 
into and out of cells. It also controls the regulation of other 
transport pathways regulating the passage of fluid and bicar 
bonate across cell membranes. DNA sequence variations (or 
mutations) alone do not explain CFTR-related gastrointesti 
nal disease patterns; rather, epigenetic modifiers, or changes 
that leave the gene's sequence of DNA intact, influence CFTR 
expression. 
0.165 For example, a subject may be typed for rs6822844 
and/or rs2305767 to indicate risk of celiac disease. One study 
examined 778 individuals with celiac disease and 1,422 
healthy controls. The authors found that each T at rs6822844 
lowered subjects risk of celiac disease by about 1.6 times. 
See Thermakova A et al. (2007) “Novel association in chro 
mosome 4q27 region with rheumatoid arthritis and confirma 
tion of type 1 diabetes point to a general risk locus for autoim 
mune diseases.” Am J Hum Genet 81 (6):1284-8; and van Heel 
DA et al. (2007) “A genome-wide association study for celiac 
disease identifies risk variants in the region harboring IL2 and 
IL21.” Nat Genet 39(7):827-9. Another study examined 463 
individuals with celiac disease and 686 healthy controls. The 
authors found that people with a C at both copies had 2.3 
times lower odds for celiac disease than those with the TT 
genotype. See Hunt KA et al. (2006) “Lack of association of 
MYO9B genetic variants with coeliac disease in a British 
cohort.” Gut 55(7):969-72; Nufiez C et al. (2006) “No evi 
dence of association of the MYO9B polymorphisms with 
celiac disease in the Spanish population. Tissue Antigens 
68(6):489-92; Cirillo Get al. (2007) “Do MYO9B genetic 
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variants predispose to coeliac disease? An association study 
in a cohort of South Italian children.” Dig Liver Dis 39(3): 
228-31; Cirillo Get al. (2007) “Do MYO9B genetic variants 
predispose to coeliac disease? An association study in a 
cohort of South Italian children.” Dig Liver Dis39(3):228-31; 
Cirillo Get al. (2007) “Do MYO9B genetic variants predis 
pose to coeliac disease? An association study in a cohort of 
South Italian children.” Dig Liver Dis39(3):228-31. 
0166 For example, a subject may be typed for 8q24 
region; Marker: rs6983267 to determine risk for colon cancer. 
This SNP occurs in a hypothetical gene called LOC727677. It 
has been suggested that the riskier version of this SNP is 
associated not only with an increased risk of colorectal can 
cer, but also with formation of the precancerous adenomatous 
polyps. The riskier version of this SNP has also been linked to 
prostate cancer in some studies, though more research is 
needed to confirm this association. See Haiman et al. (2007) 
A common genetic risk factor colorectal and prostate can 

cer.” Nat Genet 39(8):954-6; and Tomlinson et al. (2007) “A 
genome-wide association scan of tag SNPs identifies a sus 
ceptibility variant for colorectal cancer at 8q24.21. Nat 
Genet 39(8):984-988; and Zankeet al. (2007)“Genome-wide 
association scan identifies a colorectal cancer Susceptibility 
locus on chromosome 8q24.” Nat Genet 39(8):989-994. 
0167 For example, a subject may be typed for NOD2(1) 
SNP: rs2066844; NOD2(2) SNP: rs2066845; NOD2(3) SNP: 
rs2066847; IL23R(1) SNP: rs11209026; NKX2-3 SNP: 
rs 11 190140; 5p13 region SNP: rs17234657; PTPN2 SNP: 
rs1893.217; MST1 SNP: rs3197999; IRGMSNP: rs7714584; 
IL23R(2) SNP: rs11805303; and/or 10q21 region SNP: 
rs10761659 to determine risk of Crohn's disease. See Hugot 
et al. (2001) “Association of NOD2 leucine-rich repeat vari 
ants with susceptibility to Crohn's disease.” Nature 
411(6837):599-603; Ogura et al. (2001) “A frameshift muta 
tion in NOD2 associated with susceptibility to Crohn's dis 
ease.” Nature 411 (6837):603-6: Rioux et al. (2007) 
"Genome-wide association study identifies new susceptibil 
ity loci for Crohn disease and implicates autophagy in disease 
pathogenesis.” Nat Genet 39(5):596-604; Libioulle et al. 
(2007) “Novel Crohn's disease locus identified by genome 
wide association maps to a gene desert on 5p13.1 and modu 
lates expression of PTGER4. PLoS Genet 3(4):e58; Hampe 
et al. (2007) “A genome-wide association scan of non-syn 
onymous SNPs identifies a susceptibility variant for Crohn 
disease in ATG16L1.” Nat Genet 39(2):207-11; Duerret al. 
(2006) “A genome-wide association study identifies IL23Ras 
an inflammatory bowel disease gene.” Science 314(5804): 
1461-1463; van Limbergen et al. (2007) “IL23R Arg,381Gln 
is associated with childhood onset inflammatory bowel dis 
ease in Scotland.” Gut 56(8): 1173-4; Wellcome Trust Case 
Control Consortium (2007) "Genome-wide association study 
of 14,000 cases of seven common diseases and 3,000 shared 
controls.” Nature 447(7145):661-78; Parkes et al. (2007) 
“Sequence variants in the autophagy gene IRGM and mul 
tiple other replicating loci contribute to Crohn's disease Sus 
ceptibility.” Nat Genet 39(7):830-2; Sheilbanie et al. (2007) 
“The proinflammatory effect of prostaglandin E2 in experi 
mental inflammatory bowel disease is mediated through the 
IL-23->IL-17 axis.” J Immunol 178(12):8138-47; Simoncic 
et al. (2007) “The T cell protein tyrosine phosphatase is a 
negative regulator of janus family kinases 1 and 3. Curr Biol 
12(6):446-53;You-Ten et al. (1997) “Impaired bone marrow 
microenvironment and immune function in T cell protein 
tyrosine phosphatase-deficient mice. J Exp Med 
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22(16):5662-8; Barrett et al. (2008) "Genome-wide associa 
tion defines more than 30 distinct susceptibility loci for 
Crohn's disease.” Nat Genet 40(8):955-62: Goyette eral. 
(2008) "Gene-centric association mapping of chromosome 
3p implicates MST1 in IBD pathogenesis” Mucosal Immu 
nology 1:131-138: Barrett etal. (2008). "Genome-wide asso 
ciation defines more than 30 distinct susceptibility loci for 
Crohn's disease.” Nat Genet 40(8):955-62; McCarroll et al 
(2008) “Deletion polymorphism upstream of IRGM associ 
ated with altered IRGM expression and Crohn's disease.” Nat 
Genet 40(9): 1107-11 12; and Singh et al. (2006) “Human 
IRGMinduces autophagy to eliminate intracellular mycobac 
teria.” Science 313(5792): 1438-41. 

Pharmaceutical Preparations 
0.168. The invention also provides pharmaceutical compo 
sitions, comprising an effective amount of a rifamycin class 
antibiotic (e.g., rifaximin or a rifaximin polymorph) 
described herein and a pharmaceutically acceptable carrier. 
In a further embodiment, the effective amount is effective to 
treat a bacterial infection, e.g., Small intestinal bacterial over 
growth, Crohn's disease, hepatic encephalopathy, antibiotic 
associated colitis, and/or diverticular disease. 
0169. For examples of the use of rifaximin and formula 
tions thereof to treat Travelers’ diarrhea, see Infante R M, 
Ericsson CD, Zhi-Dong J. Ke S, Steffen R. Riopel L. Sack D 
A, DuPont, H L. Enteroaggregative Escherichia coli Diarrhea 
in Travelers: Response to Rifaximin Therapy. Clinical Gas 
troenterology and Hepatology. 2004:2:135-138; and Steffen 
R., M.D., SackDA, M.D., Riopel L., Ph.D., Zhi-Dong J, Ph.D., 
Sturchler M, M.D., Ericsson CD, M.D., Lowe B, M.Phil., 
Waiyaki P. Ph.D., White M, Ph.D., DuPont H. L., M.D. 
Therapy of Travelers’ Diarrhea With Rifaximin on Various 
Continents. The American Journal of Gastroenterology. May 
2003, Volume 98, Number 5, all of which are incorporated 
herein by reference in their entirety. 
0170. One embodiment pharmaceutical compositions 
comprising rifaximinor any polymorphic form thereof and a 
pharmaceutically acceptable carrier. That is, formulations 
may contain only one polymorph or may contain a mixture of 
more than one polymorph. Polymorph, in this context, refers 
to any physical form, hydrate, acid, Salt or the like of rifaxi 
min. Mixtures may be selected, for example on the basis of 
desired amounts of systemic adsorption, dissolution profile, 
desired location in the digestive tract to be treated, and the 
like. The pharmaceutical composition further comprises 
excipients, for example, one or more of a diluting agent, 
binding agent, lubricating agent, disintegrating agent, color 
ing agent, flavoring agent or Sweetening agent. Compositions 
may be formulated for selected coated and uncoated tablets, 
hard and soft gelatin capsules, Sugar-coated pills, lozenges, 
wafer sheets, pellets and powders in sealed packet. For 
example, compositions may beformulated for topical use, for 
example, ointments, pomades, creams, gels and lotions. 
0171 In an embodiment, the rifamycin class antibiotic 
(e.g., rifaximin) is administered to the Subject using a phar 
maceutically-acceptable formulation, e.g., a pharmaceuti 
cally-acceptable formulation that provides sustained delivery 
of the rifamycin class antibiotic (e.g., rifaximin) to a subject 
for at least 12 hours, 24 hours, 36 hours, 48 hours, one week, 
two weeks, three weeks, or four weeks after the pharmaceu 
tically-acceptable formulation is administered to the subject. 
0172. In certain embodiments, these pharmaceutical com 
positions are Suitable for topical or oral administration to a 
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subject. In other embodiments, as described in detail below, 
the pharmaceutical compositions of the present invention 
may be specially formulated for administration in solid or 
liquid form, including those adapted for the following: (1) 
oral administration, for example, drenches (aqueous or non 
aqueous solutions or Suspensions), tablets, boluses, powders, 
granules, pastes; (2) parenteral administration, for example, 
by Subcutaneous, intramuscular or intravenous injection as, 
for example, asterile solution or Suspension; (3) topical appli 
cation, for example, as a cream, ointment or spray applied to 
the skin; (4) intravaginally or intrarectally, for example, as a 
pessary, cream or foam; or (5) aerosol, for example, as an 
aqueous aerosol, liposomal preparation or solid particles con 
taining the compound. 
0173 The phrase “pharmaceutically acceptable' refers to 
those rifamycin class antibiotic (e.g., rifaximin) described 
herein, compositions containing Such compounds, and/or 
dosage forms which are, within the scope of Sound medical 
judgment, Suitable for use in contact with the tissues of 
human beings and animals without excessive toxicity, irrita 
tion, allergic response, or other problem or complication, 
commensurate with a reasonable benefit/risk ratio. 
0.174. The phrase “pharmaceutically-acceptable carrier' 
includes pharmaceutically-acceptable material, composition 
or vehicle. Such as a liquid or Solid filler, diluent, excipient, 
Solvent or encapsulating material, involved in carrying or 
transporting the Subject chemical from one organ, or portion 
of the body, to another organ, or portion of the body. Each 
carrier must be “acceptable' in the sense of being compatible 
with the other ingredients of the formulation and not injurious 
to the patient. Some examples of materials which can serve as 
pharmaceutically-acceptable carriers include: (1) Sugars, 
Such as lactose, glucose and Sucrose; (2) starches, such as 
corn starch and potato starch; (3) cellulose, and its deriva 
tives. Such as sodium carboxymethyl cellulose, ethyl cellu 
lose and cellulose acetate; (4) powdered tragacanth; (5) malt, 
(6) gelatin; (7) talc.; (8) excipients, such as cocoa butter and 
Suppository waxes; (9) oils, such as peanut oil, cottonseed oil, 
safflower oil, sesame oil, olive oil, corn oil and soybean oil; 
(10) glycols, such as propylene glycol; (11) polyols, such as 
glycerin, Sorbitol, mannitol and polyethylene glycol, (12) 
esters, such as ethyl oleate and ethyl laurate; (13) agar, (14) 
buffering agents, such as magnesium hydroxide and alumi 
num hydroxide; (15) alginic acid, (16) pyrogen-free water; 
(17) isotonic saline; (18) Ringer's solution; (19) ethyl alco 
hol; (20) phosphate buffer solutions; and (21) other non-toxic 
compatible Substances employed in pharmaceutical formula 
tions. 

0175 Wetting agents, emulsifiers and lubricants, such as 
Sodium lauryl Sulfate and magnesium Stearate, as well as 
coloring agents, release agents, coating agents, Sweetening, 
flavoring and perfuming agents, preservatives and antioxi 
dants can also be present in the compositions. 
0176 Examples of pharmaceutically-acceptable antioxi 
dants include: (1) water Soluble antioxidants, such as ascorbic 
acid, cysteine hydrochloride, Sodium bisulfate, Sodium met 
abisulfite, sodium sulfite and the like; (2) oil-soluble antioxi 
dants, such as ascorbyl palmitate, butylated hydroxyanisole 
(BHA), butylated hydroxytoluene (BHT), lecithin, propyl 
gallate, alpha-tocopherol, and the like; and (3) metal chelat 
ing agents, such as citric acid, ethylenediamine tetraacetic 
acid (EDTA), sorbitol, tartaric acid, phosphoric acid, and the 
like. 
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0177 Compositions containing a rifamycin class antibi 
otic (e.g., rifaximin) include those Suitable for oral, nasal, 
topical (including buccal and Sublingual), rectal, vaginal, 
aerosol and/or parenteral administration. The compositions 
may conveniently be presented in unit dosage form and may 
be prepared by any methods well known in the art of phar 
macy. The amount of active ingredient which can be com 
bined with a carrier material to produce a single dosage form 
will vary depending upon the hostbeing treated, the particular 
mode of administration. The amount of active ingredient 
which can be combined with a carrier material to produce a 
single dosage form will generally be that amount of the com 
pound which produces a therapeutic effect. Generally, out of 
one hundred percent, this amount will range from about 1% to 
about 99% of active ingredient, preferably from about 5% to 
about 70%, most preferably from about 10% to about 30%. 
0.178 Liquid dosage forms for oral or rectal administra 
tion of the rifamycin class antibiotic (e.g., rifaximin) include 
pharmaceutically-acceptable emulsions, microemulsions, 
Solutions, Suspensions, syrups and elixirs. In addition to the 
active ingredient, the liquid dosage forms may contain inert 
diluents commonly used in the art, Such as, for example, water 
or other solvents, Solubilizing agents and emulsifiers, such as 
ethyl alcohol, isopropyl alcohol, ethyl carbonate, ethyl 
acetate, benzyl alcohol, benzyl benzoate, propylene glycol, 
1,3-butylene glycol, oils (in particular, cottonseed, ground 
nut, corn, germ, olive, castor and sesame oils), glycerol, tet 
rahydrofuryl alcohol, polyethylene glycols and fatty acid 
esters of sorbitan, and mixtures thereof. 
0179. In addition to inert diluents, the oral compositions 
can include adjuvants such as wetting agents, emulsifying 
and Suspending agents, Sweetening, flavoring, coloring, per 
fuming and preservative agents. 
0180 Suspensions, in addition to the active rifamycin 
class antibiotic (e.g., rifaximin) may contain Suspending 
agents as, for example, ethoxylated isostearyl alcohols, poly 
oxyethylene Sorbitol and Sorbitan esters, microcrystalline 
cellulose, aluminum metahydroxide, bentonite, agar-agar 
and tragacanth, and mixtures thereof. 
0181 Pharmaceutical compositions of the invention for 
rectal or vaginal administration may be presented as a Sup 
pository, which may be prepared by mixing one or more 
rifamycin class antibiotic (e.g., rifaximin) with one or more 
Suitable nonirritating excipients or carriers comprising, for 
example, cocoa butter, polyethylene glycol, a Suppository 
wax or a salicylate, and which is solid at room temperature, 
but liquid at body temperature and, therefore, will melt in the 
rectum or vaginal cavity and release the active agent. Com 
positions which are suitable for vaginal administration can 
include pessaries, tampons, creams, gels, pastes, foams or 
spray formulations containing such carriers as are known in 
the art to be appropriate. 
0182 Dosage forms for the topical or transdermal admin 
istration of a rifamycin class antibiotic (e.g., rifaximin) can 
include powders, sprays, ointments, pastes, creams, lotions, 
gels, solutions, patches and inhalants. The active rifamycin 
class antibiotic (e.g., rifaximin) may be mixed under sterile 
conditions with a pharmaceutically-acceptable carrier, and 
with any preservatives, buffers, or propellants which may be 
required. 
0183 The ointments, pastes, creams and gels may contain, 
in addition to rifamycin class antibiotic (e.g., rifaximin), 
excipients, such as animal and vegetable fats, oils, waxes, 
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paraffins, starch, tragacanth, cellulose derivatives, polyethyl 
ene glycols, silicones, bentonites, silicic acid, talc and Zinc 
oxide, or mixtures thereof. 
0184 Powders and sprays can contain, in addition to a 
rifamycin class antibiotic (e.g., rifaximin), excipients such as 
lactose, talc, silicic acid, aluminum hydroxide, calcium sili 
cates and polyamide powder, or mixtures of these substances. 
Sprays can additionally contain customary propellants, such 
as chlorofluorohydrocarbons and volatile unsubstituted 
hydrocarbons, such as butane and propane. The rifamycin 
class antibiotic (e.g., rifaximin) can be alternatively admin 
istered by aerosol. This is accomplished, for example, by 
preparing an aqueous aerosol, liposomal preparation or Solid 
particles containing the compound. A non-aqueous (e.g., 
fluorocarbon propellant) Suspension could be used. Sonic 
nebulizers are preferred because they minimize exposing the 
agent to shear, which can result in degradation of the com 
pound. 
0185. Examples of Suitable aqueous and non-aqueous car 
riers which may be employed in the pharmaceutical compo 
sitions can include water, ethanol, polyols (such as glycerol, 
propylene glycol, polyethylene glycol, and the like), and Suit 
able mixtures thereof, vegetable oils, such as olive oil, and 
injectable organic esters, such as ethyl oleate. Proper fluidity 
can be maintained, for example, by the use of coating mate 
rials, such as lecithin, by the maintenance of the required 
particle size in the case of dispersions, and by the use of 
Surfactants. 
0186 These compositions may also contain adjuvants 
Such as preservatives, wetting agents, emulsifying agents and 
dispersing agents. Prevention of the action of microorgan 
isms may be ensured by the inclusion of various antibacterial 
and antifungal agents, for example, paraben, chlorobutanol, 
phenol sorbic acid, and the like. It may also be desirable to 
include isotonic agents. Such as Sugars, sodium chloride, and 
the like into the compositions. In addition, prolonged absorp 
tion of the injectable pharmaceutical form may be brought 
about by the inclusion of agents which delay absorption Such 
as aluminum monostearate and gelatin. 
0187. In some cases, to prolong the effect of a drug, it is 
desirable to alter the absorption of the drug. This may be 
accomplished by the use of a liquid Suspension of crystalline, 
salt oramorphous material having poor water Solubility. The 
rate of absorption of the drug may then depend on its rate of 
dissolution which, in turn, may depend on crystal size and 
crystalline form. Alternatively, delayed absorption of a drug 
form is accomplished by dissolving or Suspending the drug in 
an oil vehicle. When the rifamycin class antibiotic (e.g., 
rifaximin) are administered as pharmaceuticals, to humans 
and animals, they can be given perse or as a pharmaceutical 
composition containing, for example, 0.1 to 99.5% (more 
preferably, 0.5 to 90%) of active ingredient in combination 
with a pharmaceutically-acceptable carrier. 
0188 Regardless of the route of administration selected, 
the rifamycin class antibiotic (e.g., rifaximin), which may be 
used in a suitable hydrated form, and/or the pharmaceutical 
compositions of the present invention, are formulated into 
pharmaceutically-acceptable dosage forms by conventional 
methods known to those of skill in the art. 
0189 Actual dosage levels and time course of administra 
tion of the active ingredients in the pharmaceutical composi 
tions of the invention may be varied so as to obtain an amount 
of the active ingredient which is effective to achieve the 
desired therapeutic response for a particular patient, compo 
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sition, and mode of administration, without being toxic to the 
patient. An exemplary dose range is from 25 to 3000 mg per 
day. 
0190. In combination therapy treatment, both the com 
pounds of this invention and the other drug agent(s) are 
administered to mammals (e.g., humans, male or female) by 
conventional methods. The agents may be administered in a 
single dosage form or in separate dosage forms. Effective 
amounts of the other therapeutic agents are well known to 
those skilled in the art. However, it is well within the skilled 
artisan's purview to determine the other therapeutic agent's 
optimal effective-amount range. In one embodiment of the 
invention in which another therapeutic agent is administered 
to an animal, the effective amount of the compound of this 
invention is less than its effective amount in case the other 
therapeutic agent is not administered. In another embodi 
ment, the effective amount of the conventional agent is less 
than its effective amount in case the compound of this inven 
tion is not administered. In this way, undesired side effects 
associated with high doses of either agent may be minimized. 
Other potential advantages (including without limitation 
improved dosing regimens and/or reduced drug cost) will be 
apparent to those skilled in the art. 
0191 Invarious embodiments, the therapies (e.g., prophy 
lactic or therapeutic agents) are administered less than 5 
minutes apart, less than 30 minutes apart, 1 hour apart, at 
about 1 hour apart, at about 1 to about 2 hours apart, at about 
2 hours to about 3 hours apart, at about 3 hours to about 4 
hours apart, at about 4 hours to about 5 hours apart, at about 
5 hours to about 6 hours apart, at about 6 hours to about 7 
hours apart, at about 7 hours to about 8 hours apart, at about 
8 hours to about 9 hours apart, at about 9 hours to about 10 
hours apart, at about 10 hours to about 11 hours apart, at about 
11 hours to about 12 hours apart, at about 12 hours to 18 hours 
apart, 18 hours to 24 hours apart, 24 hours to 36 hours apart, 
36 hours to 48 hours apart, 48 hours to 52 hours apart, 52 
hours to 60 hours apart, 60 hours to 72 hours apart, 72 hours 
to 84 hours apart, 84 hours to 96 hours apart, or 96 hours to 
120 hours part. In preferred embodiments, two or more thera 
pies are administered within the same patient's visit. 
0.192 In certain embodiments, one or more of the rifamy 
cin class antibiotic (e.g., rifaximin) and one or more other 
therapies (e.g., prophylactic or therapeutic agents) are cycli 
cally administered. Cycling therapy involves the administra 
tion of a first therapy (e.g., a first prophylactic or therapeutic 
agent) for a period of time, followed by the administration of 
a second therapy (e.g., a second prophylactic or therapeutic 
agent) for a period of time, optionally, followed by the admin 
istration of a third therapy (e.g., prophylactic or therapeutic 
agent) for a period of time and so forth, and repeating this 
sequential administration, i.e., the cycle in order to reduce the 
development of resistance to one of the therapies, to avoid or 
reduce the side effects of one of the therapies, and/or to 
improve the efficacy of the therapies. 
0193 In certain embodiments, the administration of the 
same compounds may be repeated and the administrations 
may be separated by at least about 1 day, 2 days, 3 days, 5 
days, 10 days, 15 days, 30 days, 45 days, 3 weeks, 4 weeks, 5 
weeks, 6 weeks, 12 weeks, 2 months, 75 days, 3 months, or at 
least 6 months. In other embodiments, the administration of 
the same therapy (e.g., prophylactic or therapeutic agent) 
other thana rifamycin class antibiotic (e.g., rifaximin) may be 
repeated and the administration may be separated by at least 
at least 1 day, 2 days, 3 days, 5 days, 10 days, 15 days, 30 days, 
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45 days, 2 months, 75 days, 3 months, or at least 6 months. In 
one embodiment, a label on a rifamycin class antibiotic may 
instruct, for example, do not repeat more often than every 6 
weeks. In another embodiment, a label on a rifamycin class 
antibiotic may instruct, for example, do not repeat more often 
than every 3 weeks. In another embodiment, a label on a 
rifamycin class antibiotic may instruct, for example, do not 
repeat more often than every 3-12 weeks. Included within 
ranges given hereinfordosage or administration are any value 
within the range. 
0194 In certain embodiments, retreatment is efficacious 
in combination with the methods disclosed herein. See for 
example, Rifaximin versus Other Antibiotics in the Primary 
Treatment and Retreatment of Bacterial Overgrowth in IBS, 
Janet Yang, Hyo-Rang Lee, Kimberly Low, Soumya Chatter 
jee, and Mark Pimentel, Dig Dis Sci (2008) 53:169-174. For 
example, methods as described herein may further comprise 
determining symptom relief in a Subject and administering a 
second course of rifaximin treatment if symptoms remain 
unresolved. Methods may also further comprise, for example, 
determining the gender of a subject and administering the 
therapeutically effective amount to a male Subject. 
0.195 Certain indications may require longer treatment 
times. For example, travelers’ diarrhea treatment may only 
last from between about 12 hours to about 72 hours, while a 
treatment for Crohn's disease may be from between about 1 
day to about 3 months and a treatment for hepatic encephal 
opathy may be from between 1 day and 12 months. For 
example, HE may require chronic therapy for the remainder 
of a subject's life. Crohn's disease Subjects may also require 
chronic therapy. 

Kits 

0196. Kits are also provided herein, for example, kits for 
treating a bowel disorder in a Subject treating bowel disease 
(BD) with a durability of antibiotic response; methods of 
treating bowel disease (BD) in females methods of treating 
bowel disease (BD) in males; methods of treating bloating 
due to BD in males; methods of treating bloating due to BD: 
methods of treating non-white Subjects having BD; and/or 
methods of treating BD in older subjects; methods of treating 
BD in older subjects with long duration of disease; and/or 
methods of predicting response to rifaximin treatment for 
BD. The kits may contain, for example, a polymorph or 
amorphous form of rifaximin and instructions for use. The 
instructions for use may contain prescribing information, 
dosage information, storage information, and the like. 
0197). In one embodiment, the label describes adverse 
events comprising one or more of infections and infestations, 
gastrointestinal disorders, nervous system disorders, and 
musculoskeletal and connective tissue disorders. 
0198 In one embodiment, the label describes a length of 
treatment with the rifamycin class antibiotic, whereby a sub 
ject is selected as responding to treatment if a healthcare 
professional prescribes the rifamycin class antibiotic accord 
ing to the label instructions. 
0199. In one embodiment, the label describes a length of 
treatment with the rifamycin class antibiotic, whereby a sub 
ject is removed from treatment if a healthcare professional 
prescribes the rifamycin class antibiotic according to the label 
instructions. 
0200 Label instructions, include, for example, instruc 
tions to take the rifamycin class antibiotic for 14 days for the 
treatment of IBS. The instructions could also read, for 
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example, take for 1650 mg/day of rifaximin for 14 days for 
acute treatment of Irritable Bowel Syndrome (IBS). 
0201 Label instructions may also include instructions that 
a higher percentage of non-white Subjects, female Subjects 
and Subjects 65 years of age or older have an adequate relief 
of IBS symptoms an/or adequate relief of IBS symptom of 
bloating. 
0202 Packaged compositions are also provided, and may 
comprise atherapeutically effective amount of one or more of 
a one or more of an amorphous form, Form C. Form B. Form 
Y, Form 6. Forme, Form, or Form m polymorph of rifaximin 
of rifaximin and a pharmaceutically acceptable carrier or 
diluent, wherein the composition is formulated for treating a 
subject suffering from or susceptible to a bowel disorder, and 
packaged with instructions to treat a subject Suffering from or 
susceptible to a bowel disorder. 

Examples 

0203. It should be appreciated that the invention should 
not be construed to be limited to the example, which is now 
described; rather, the invention should be construed to 
include any and all applications provided herein and all 
equivalent variations within the skill of the ordinary artisan. 

Example 1 

0204. This example relates to a study of rifaximin in sub 
jects with dIBS. Subjects received daily one of BID doses of 
placebo, rifaximin 275 mg, 550 mg, or 1100 mg for 14 days. 
A fifth group of subjects received rifaximin 550 mg BID for a 
period of 28 days. There were two measures of efficacy 
assessed. Subjects were questioned on the relief of overall 
IBS symptoms and bloating. Adequate relief of IBS related 
symptoms (SGA) and IBS-related bloating (IBS-B) were 
assessed, and a dose of 550 mg BID for 2 weeks demonstrated 
statistically significant relief. The analyses defined success as 
a 'yes' response to questions regarding adequate relief. 
0205 Predictors of response analyses showed that the 
response was similar across some subgroups however, there 
were differences. Analyses on predictors of response demon 
strated that age (older subjects and those with a longer IBS 
duration); sex (males) and baseline severity (mild to moderate 
symptoms) were predictors of response. All Subpopulations 
in the study responded to therapy. Baseline severity was deter 
mined using 7-point Lickert Scales during screening for 
Abdominal Pain/Discomfort and Bloating, and the number, 
type (normal, hard, loose) and urgency of bowel movements. 
0206. Duration of effect was assessed in a follow-up 
period. Subjects that responded in the 4 week treatment 
period were followed for an additional 3 months. The subjects 
in the placebo group had a greater rate of decline in response 
than the 550 mg BID 2 week group, demonstrating that sub 
jects treated with rifaximin had a better chance of maintaining 
symptom relief than their placebo treated counterparts. 
Percentage of Subjects with Adequate Relief of IBS and 
Bloating Symptoms 
0207. The effect of treatment on the percentage of subjects 
who reported adequate relief of IBS and bloating symptoms 
for at least two of the final three weeks during the treatment 
phase (Weeks 1 to 4) is shown in Tables 3-5 and FIGS. 4-6 
below. 
0208. During the treatment phase, 52.4% of subjects on 
RFX 550 mg BID met the IBS symptoms responder criterion, 
compared with 44.2% of the placebo subjects (odds ratio of 
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1.6 and p value=0.0314). Similarly, 46.1% of subjects in the 
550 mg BID group met the bloating symptom responder 
criterion, compared with 39.6% of the placebo group (odds 
ratio of 1.6 and p value=0.0402). 

TABLE 3 

Percentage of Subjects with Adequate Relief of IBS 
and Bloating Symptoms - ITT Population 

Odds 
RFX 550 mg Ratio 

Placebo BID Estimate 
Measure N = 197) N = 191 (95% CI) P-Value 

IBS 44.2% 52.4% 1.60 O.O314 
Symptoms (1.04, 2.45) 
Bloating 39.6% 46.1% 1.58 O.04O2 
Symptom (1.02, 2.45) 

TABLE 4 

Percentage of Subjects with Number of Weeks 
with Adequate Relief of IBS Symptoms - ITT Population 

RFX 550 mg Odds 
Placebo BID Ratio 
N = 197) N = 191 Estimate P-Value 

Number of 1.54 O.O216 
Weeks - IBS (1.07, 2.24) 
Symptoms 

O 45% 33% 
1 79% 11% 
2 15% 15% 
3 16% 23% 
4 15% 16% 

TABLE 5 

Percentage of Subjects with Number of Weeks 
with Adequate Relief of Bloating Symptoms - ITT Population 

RFX 550 mg Odds 
Placebo BID Ratio 
N = 197) N = 191 Estimate P-Value 

Number of 1.57 O.O182 
Weeks - Bloating (1.08, 2.29) 

Symptom 
O 47% 35% 
1 10% 14% 
2 12% 15% 
3 15% 20% 
4 13% 14% 

Daily Symptom Score 
0209 Subjects recorded the following information on 
dIBS symptoms daily throughout the duration of the study: 

0210 Number of normal stools/day; 
0211 Number of hard and lumpy stools/day; 
0212) Number of loose or watery stools/day; 
0213. Number of loose or watery stools/day with the 
symptom of urgency; 

0214. How bothersome is abdominal pain and discom 
fort? 7-point response scale: 0 (not at all) to 6 (a very 
great deal): 

0215 How bothersome is bloating? (7-point response 
scale: 0 (not at all) to 6 (a very great deal). 

0216 Changes from baseline variables were computed for 
each weekly Summary score. 
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Long Term Follow-Up of Adequate Relief 

0217. The study assessed the effect over 12 weeks of fol 
low-up on long-term adequate relief. Subjects who had 
adequate relief by Week 4 and remained symptom-free at 
Week 5 were followed during the post-treatment phase and 
shown in FIGS. 1 and 2. Superiority to placebo was main 
tained during the 12 weeks post-treatment follow-up. Results 
for IBS symptoms were RFX 550 mg BID 62.3% versus 
placebo 49.2%, and RFX 550 mg BID 59.3% versus 50.9% 
for placebo for the symptom of bloating through week 16. In 
assessing the follow-up data, there was statistical significance 
(p<0.05) of bloating and IBS symptoms for RFX550 mg BID 
Versus placebo. 

TABLE 6 

PBO4 w RFX SSO 2 w 
Adequate Relief of Bloating, (N = 57) (N = 54) 

Post Treatment n (%) n (%) 

Week 6 Success 47 (82.5%) 49 (90.7%) 
Failures 10 (17.5%) 5 (9.3%) 

Comparison of RFX 5502 w vs. 
PBO p-value: 0.1303, odds ratio: 3.840 (0.672, 21.95) 
Week 7 Success 47 (82.5%) 45 (83.3%) 

Failures 10 (17.5%) 9 (16.7%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.1311, odds ratio: 2.931 (0.726, 11.84) 
Week 8 Success 46 (80.7%) 47 (87.0%) 

Failures 11 (19.3%) 7 (13.0%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.2858, odds ratio: 2.107 (0.536, 8.276) 
Week 9 Success 36 (63.2%) 39 (72.2%) 

Failures 21 (36.8%) 15 (27.8%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.0814, odds ratio: 2.737 (0.882, 8.492) 
Week 10 Success 32 (56.1%) 39 (72.2%) 

Failures 25 (43.9%) 15 (27.8%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.0217, odds ratio: 3.828 (1.217, 12.04) 
Week 11 Success 31 (54.4%) 35 (64.8%) 

Failures 26 (45.6%) 19 (35.2%) 
Comparison of RFX 5502 w vs. 

PBO p-value: 0.0398, odds ratio: 3.115 (1.054, 9.205) 

TABLE 7 

PBO 4 w RFX SSO 2 w 
Adequate Relief of Bloating, (N = 57) (N = 54) 

Post Treatment n (%) n (%) 
Week 12 Success 32 (56.1%) 36 (66.7%) 

Failure 25 (43.9%) 18 (33.3%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.0596, odds ratio: 2.891 (0.958, 8.726) 

Week 13 29 (50.9%) 
Failure 28 (49.1%) 

33 (61.1%) 
21 (38.9%) 

Comparison o 

PBO p-value: 0.0142, odds ratio: 4.187 (1.333, 13.15) 
Week 14 Success 29 (50.9%) 34 (63.0%) 

Failure 28 (49.1%) 20 (37.0%) 
Comparison of RFX 5502 w WS 

p-value: 0.0121, odds ratio: 4.230 (1.372, 13.05) 
Week 15 Success 30 (52.6%) 31 (57.4%) 

Failure 27 (47.4%) 23 (42.6%) 
Comparison of RFX 5502 w vs. 
PBO p-value: 0.0391, odds ratio: 3.323 (1.062, 10.40) 

Week 16 29 (50.9%) 
Failure 28 (49.1%) 

RFX SSO 2 w vs. PBO 
2, odds ratio: 3.700 (1.216, 11.25) 

32 (59.3%) 
22 (40.7%) 

Comparison o 
p-value: 0.02 
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TABLE 8 

Baseline Disease Characteristics Across All Treatment Groups 
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0218. Two measures of efficacy were assessed indepen 
dently. The first was the proportion of subjects who provided 
a 'yes' response to the weekly SGA question: “In the past 7 

Daily Symptom Median Min, Max days, have you had adequate relief of your IBS symptoms? 
Total No. bowel movements/day 3.0 1, 15 (yes/no)”. The second endpoint was the proportion of sub 
No. loosef watery bowel 2.0 0, 10 jects who provide a ‘yes’ response to the weekly individual 
movements day 
No. loosef watery with urgency 1.6 0, 10 symptom question: “In the past 7 days, have you had adequate 
Abdominal pain/discomfort* 3.4 0, 6 relief of your symptom of bloating? (yes/no). Durability was 
Bloating 3.4 0, 6 

based on the proportion of subjects that had adequate relief 
*7 pt, scale asking “How bothersome . . .”0 = not at all to 6 = a very great deal over the entire treatment phase. 

TABLE 9 

Summary of Correlation between Subjects Satisfied with Relief 
of Bloating Discomfort and Relief of IBS Symptoms 

Spearman 
Time Number of Relief Responder Non-Responder Correlation 
Point Subjects 1. 2 2 Coefficient 

Week 1 68O Yes 49/169 (29.0%) 45/511 (8.8%) O.2508 
No 120/169 (71.0%). 458/511 (89.6%) 

Missing 8/511 (1.6%) 
Week 2 68O Yes 131,274 (41.2%) 50/406 (12.3%) O.3218 

No 159/274 (58.0%) 327,406 (80.5%) 
Missing 2/274 (0.7%) 29/406 (7.1%) 

Week 3 68O Yes 130/303 (42.9%) 48/377 (12.7%) 0.3201 
No 169/303 (55.8%) 281/377 (74.5%) 

Missing 4,303 (1.3%) 48/377 (12.7%) 
Week 4 68O Yes 145/309 (46.9%) 52/371 (14.0%) 0.3362 

No 153/309 (49.5%) 252/371 (67.9%) 
Missing 11/309 (3.6%) 67/371 (18.1%) 

1Responses to the questions. How bothersome was your bloating today? include: 0 = not at all, 1 = hardly, 
2 = somewhat, 3 = moderately, 4 = a good deal, 5 = a great deal, 6 = a very great deal; Relief is score of 0 or 
1 
2Responder is defined as relief of IBS symptoms, 

TABLE 10 

Efficacy Analysis: 
Adequate Relief of IBS Symptoms and Bloating at the End of the Treatment Phase 

Gender 

Category 

PBO 4w RFX 27S 2w RFX SSO 2w RFX SSO 2w RFX SSO 4w 

(N = 197) (N = 95) (N = 191) (N = 99) (N = 98) 
n (%) n (%) n (%) n (%) n (%) 

Male Adequate Relief of IBS Symptoms 1 
Success 
Failure 

Success 
Failure 

Success 
Failure 

Success 
Failure 

17 (32.7%) 5 (35.7%) 29 (53.7%) 12 (46.2%) 7 (31.8%) 
35 (67.3%) 9 (64.3%) 25 (46.3%) 14 (53.8%) 15 (68.2%) 

Comparison of RFX 550 2w vs. PBO p-value: 0.0326, odds ratio: 2.511 (1.079, 5.842) 
Adequate Relief of Bloating 2 

17 (32.7%) 6 (42.9%) 25 (46.3%) 10 (38.5%) 6 (27.3%) 
35 (67.3%) 8 (57.1%) 29 (53.7%) 16 (61.5%) 16 (72.7%) 

Comparison of RFX 550 2w vs. PBO p-value: 0.0802, odds ratio: 2.148 (0.912, 5.057) 
Female Adequate Relief of IBS Symptoms (1) 

70 (48.3%) 35 (43.2%) 71 (51.8%) 29 (39.7%) 34 (44.7%) 
75 (51.7%) 46 (56.8%) 66 (48.2%) 44 (60.3%) 42 (55.3%) 

Comparison of RFX 550 2w vs. PBO p-value: 0.7608, odds ratio: 1.078 (0.665, 1.747) 
Adequate Relief of Bloating 2 

61 (42.1%) 29 (35.8%) 63 (46.0%) 28 (38.4%) 32 (42.1%) 
84 (57.9%) 52 (64.2%) 74 (54.0%) 45 (61.6%) 44 (57.9%) 

Comparison of RFX 550 2w vs. PBO p-value: 0.5366, odds ratio: 1.166 (0.716, 1.898) 

1Subjects achieved success if they reported a “yes” response to whichever question about IBS symptoms was posed by the IVR system(i.e. adequate 
relief or control) for =2 out of the 3 final treatment weeks, 
2) Subjects achieved success if they reported a yes' response to whichever question about symptoms of bloating was posed by the IVR system (i.e. 
adquate relief or control) for =2 out of the 3 final treatment weeks, 
The treatment effect is more pronounced when accounting for milder disease severity, i.e., bloating, abdominal pain discomfort and bowel movements, 
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Example 2 

0219. A study (FIG. 3) is designed to evaluate the efficacy 
of a 14-day course of oral rifaximinat 550 mg TID in provid 
ing adequate relief from diarrhea-associated IBS (dIBS) 
symptoms over four weeks. A measure of efficacy is based on 
subjects answers to the Weekly Subject Global Assessment 
(SGA) questions over the 4 week study duration in relation to 
their IBS symptoms. The SGA question is asked weekly as 
follows: “In the past 7 days, have you had adequate relief of 
your IBS symptoms?’ (Yes/No.) Subjects in the treatment 
group taking oral rifaximin respond 'Yes' more often than 
Subjects who are not taking oral rifaximin. Another measure 
of efficacy is based on subjects answers to the Weekly Sub 
ject Global Assessment (SGA) question over the 4 week study 
duration in relation to their IBS symptom of bloating. The 
SGA question is asked weekly as follows: “In the past 7 days, 
have you had adequate relief of your IBS symptom of bloat 
ing?” (Yes/No. Subjects in the treatment group taking oral 
rifaximin respond'Yes' more often than subjects who are not 
taking oral rifaximin. Other measures of efficacy include the 
changes in dIBS symptoms from baseline to each week of the 
4 weeks in the study (e.g., abdominal pain and discomfort, 
bloating, number of stools per day, stool consistency, urgency 
with loose or watery stools). 

Example 3 

Improvements in Quality of Life 
0220. A study showed the rifaximin 550 mg twice daily 
(BID) significantly improved IBS symptoms versus placebo 
in patients with diarrhea-predominant IBS (dIBS). Analyses 
from that study evaluated the efficacy of rifaximin for improv 
ing quality of life (QOL) measures in patients with dIBS. 
0221 Adults diagnosed with dIBS (Rome II criteria) 
received rifaximin 550 mg BID or placebo for 14 days. Both 
groups received placebo for an additional 14 days after the 
initial 2-week treatment. Quality of life was assessed with the 
34-item IBS-QOL questionnaire at baseline and 4 weeks after 
initiating treatment. Each item was scored on a 5-point Scale 
(1=not at all: 2-slightly; 3-moderately: 4-quite a bit; and 
5-extremely or a great deal). Results for composite and sub 
scale scores were converted to a scale ranging from 0 to 100, 
with higher scores indicating better QOL. 
0222. A total of 388 patients were treated; 191 patients 
received rifaximin and 197 patients received placebo during 
the 2-week initial treatment period. The mean improvement 
from baseline in overall QOL scores at week 4 was signifi 
cantly greater with rifaximin compared with placebo (Table 
11). Patients in the rifaximin group reported significantly 
greater mean improvement from baseline in QOL scores for 
dysphoria, body image, health worry, Social reaction, and 
relationship subscales compared with placebo (Table 11). 
Rifaximin was well tolerated, with similar incidence of 
adverse events compared with placebo. 
0223) In patients with IBS-D, rifaximin 1100 mg/d for 14 
days significantly improved QOL measures compared with 
placebo. These findings Suggest a potential therapeutic role 
for rifaximin 550 mg BID for improving symptoms and QOL 
in patients with IBS-D and are summarized in Table 11. 
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TABLE 11 

Mean Change From Baseline in IBS-QOL Scores at Week 4. 

Rifaximin Improvement with 
1100 mg/d Placebo rifaximin over 

Domain (n = 191) (n = 197) placebo,% P value 

Overall score 20.4 15.8 28.7 O.O2O 
Dysphoria 24.8 19.8 25.3 O.O27 
Interference with 22.2 18.1 22.2 O.083 
activity 
Body image 20.1 14.6 37.4 O.O12 
Health worry 16.0 12.2 30.6 O.O47 
Food avoidance 2S.O 2O.S 22.1 O.O88 
Social reaction 17.3 13.2 31.6 O.O47 
Sexual 13.6 10.9 24.9 O.199 
Relationship 14.9 10.7 39.5 O.O3O 

0224. A 2-week course of rifaximin (1100 mg/day) sig 
nificantly improved quality of life (QOL) measures, com 
pared with placebo. 
0225. In a study, 191 adult patients diagnosed with diar 
rhea-predominant IBS (dIBS) by Rome II criteria were ran 
domized to receive rifaximin 550 mg twice daily (BID) and 
197 patients were randomized to placebo. Following a 
2-week initial treatment period, both groups of patients 
received placebo for an additional 14 days. Quality of life was 
assessed via the 34-item IBS-QOL questionnaire at baseline 
and 4 weeks after initiating treatment. Each item was scored 
on a 5-point scale (1=not at all: 2-slightly; 3-moderately: 
4-quite a bit; 5=extremely or a great deal); results for com 
posite and Subscale scores were converted to a scale ranging 
from 0 to 100, with higher scores indicating better QOL. 
0226. At Week 4, the mean improvement from baseline in 
the overall QOL score was significantly greater with rifaxi 
min compared with placebo (20.4 vs. 15.8, respectively; p=0. 
020). Patients in the rifaximin group also reported signifi 
cantly greater mean improvement from baseline in QOL 
Subscale scores for dysphoria (restlessness or agitation, 24.8 
vs. 19.8; p=0.027), body image (20.1 vs. 14.6; p=0.012), 
health worry (16.0 vs. 12.2; p=0.047), social reaction (17.3 
vs. 13.2; p=0.047), and relationships (14.9 vs. 10.7: p=0.030), 
compared with placebo. Rifaximin was well tolerated in the 
study, with a similar incidence of adverse events compared 
with placebo. 

Example 4 

Severity of Baseline Symptoms as Predictor of Clinical 
Response 
0227. It is reported herein that the severity of baseline 
symptoms of abdominal pain and bloating influenced the 
response to rifaximintreatment. The co-primary endpoints in 
this analysis assessed weekly yes/no responses to questions 
regarding adequate relief of global IBS symptoms and IBS 
associated bloating. Severity of baseline IBS symptoms was 
evaluated as a potential confounder of clinical response and 
was categorized as mild/moderate or severe based on a mean 
score of sa vs. D4 (on a 7-point scale) for bloating and 
abdominal pain. 
0228. A significantly larger percentage of patients treated 
with rifaximin reported adequate relief of global IBS symp 
toms (52% vs. 44% for placebo, p=0.03) and bloating (46% 
vs. 40%; p=0.04), compared with placebo-treated patients. In 
patients with mild/moderate abdominal pain, rifaximin pro 
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duced a greater degree of improvement, compared with pla 
cebo, in global symptoms of IBS (50% vs. 39%, respectively; 
p=0.04) and bloating (44% vs. 35%; p=0.09). Similarly, in 
patients with mild/moderate bloating, rifaximin treatment 
was associated with greater improvement, compared with 
placebo, in global IBS symptoms (56% vs. 41%, respectively; 
p=0.006) and bloating (47% vs. 36%; p=0.03). This demon 
strates that patients with mild/moderate IBS symptoms are 
more likely than those with severe disease to achieve Symp 
tomatic relief with rifaximin. 
0229. These results show that rifaximin improves gas 

trointestinal (GI) symptoms associated with IBS. In this study 
of rifaximin Versus placebo, patients with diarrhea-predomi 
nant IBS (IBS-D) were studied, a supplemental analysis 
examined the association between severity of baseline IBS 
symptoms and clinical response to rifaximin. 
0230. A comparison involved 2 groups of adult patients 
with IBS-D (Rome II) who received rifaximin 550 mg twice 
daily or placebo for 14 days, followed by an additional 14 
days of placebo in both groups. The Weekly yes/no responses 
to questions regarding adequate relief of global IBS symp 
toms and IBS-associated bloating were assessed. Clinical 
response was defined as adequate relief for 2 of the final 3 
treatment weeks (wk 2, 3, or 4). Severity of baseline IBS 
symptoms was evaluated as a potential confounder of clinical 
response and was categorized as mild/moderate or severe 
based on a mean score of sa versus >4 (on a 7-point scale 
(0-not bothersome: 6–very bothersome)) for bloating and 
abdominal pain. 
0231. A significantly larger percentage of patients who 
received rifaximin versus placebo reported adequate relief of 
global IBS symptoms (52% versus 44%, respectively; P=0. 
03) and bloating (46% versus 40%, respectively; P=0.04). In 
patients with mild/moderate abdominal pain, rifaximin pro 
duced a greater degree of improvement versus placebo in 
symptoms of IBS (50% versus 39%, respectively; P=0.04) 
and bloating (44% versus 35%, respectively; P=0.09). In 
patients with mild/moderate bloating, rifaximinalso achieved 
greater improvement versus placebo in global symptoms of 
IBS (56% versus 41%, respectively; P=0.006) and bloating 
(47% versus 36%, respectively; P=0.03). Severity of baseline 
symptoms of abdominal pain and bloating influenced the 
response to rifaximin 1100 mg/d for 14 days. Patients with 
mild/moderate IBS symptoms had a greater likelihood of 
relief of global IBS-related symptoms with rifaximin treat 
ment versus individuals with severe IBS symptoms. 

Example 5 

0232 A study was designed to evaluate the efficacy of a 
14-day course of oral rifaximin at 550 mg TID in providing 
adequate relief from diarrhea-predominant IBS (dIBS) symp 
toms over four weeks. 
0233. A measure of efficacy is based on subjects answers 

to the Weekly Subject Global Assessment (SGA) questions 
over the 4 week study duration in relation to their IBS symp 
toms. The SGA question is asked weekly as follows: “In the 
past 7 days, have you had adequate relief of your IBS symp 
toms?’ (Yes/No.) Subjects in the treatment group taking oral 
rifaximin respond “Yes” more often than Subjects who are 
not taking oral rifaximin. Another measure of efficacy is 
based on subjects answers to the Weekly Subject Global 
Assessment (SGA) question over the 4 week study duration in 
relation to their IBS symptom of bloating. The SGA question 
is asked weekly as follows: “In the past 7 days, have you had 
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adequate relief of your IBS symptom of bloating?” (Yes/No). 
Subjects in the treatment group taking oral rifaximin respond 
“Yes” more often than subjects who are not taking oral rifaxi 
min. Other measures of efficacy include the changes in dIBS 
symptoms from baseline to each week of the 4 weeks in the 
study (e.g., abdominal pain and discomfort, bloating, number 
of stools per day, stool consistency, urgency with loose or 
watery stools). 
0234. The randomized, double-blind, placebo-controlled, 
multicenter trial was designed to evaluate the efficacy and 
safety of rifaximin 550 mg TID in the treatment of patients 
with nonconstipation irritable bowel syndrome (non-CIBS). 
In the trial rifaximin versus placebo treated patients demon 
strated a statistically significant improvement for the primary 
endpoint of the adequate relief of IBS symptoms as assessed 
over one month (weeks 3, 4, 5 and 6) following completion of 
a 14-day course of therapy (weeks 1 and 2). Consistent with 
the primary endpoint in each trial, the key secondary endpoint 
of relief of IBS-related bloating also demonstrated statistical 
significance of rifaximin Versus placebo in each trial. 
0235. The study was designed to assess the clinical effi 
cacy and safety of a 550 mg TID dosing regimen of rifaximin 
(1650 mg/day) compared with placebo in a broad population 
comprised of males and females 18 years of age and older 
who have been diagnosed with non-constipation IBS, e.g., 
diarrhea-predominant IBS or alternating IBS. The primary 
efficacy endpoint of the study was the proportion of subjects 
who achieve adequate relief of IBS symptoms for at least 2 
weeks during 10 the first 4 weeks of the 10-week follow-up 
phase. 
0236 Subjects received 550 mg of rifaximin three times 
daily (TID) for 14 days and then were followed for 10 weeks 
for study duration of 12 weeks. Two measures of efficacy 
were assessed. 

0237 Subjects were questioned on the relief of overall IBS 
symptoms and bloating. Adequate relief of IBS related Symp 
toms (SGA) and IBS-related bloating (IBS-B) were assessed, 
and a dose of 550 mg TID 15 for 2 weeks demonstrated 
statistically significant relief. The analyses defined success as 
a 'yes' response to questions regarding adequate relief. 
0238 A measure of efficacy is based on subjects answers 
to the Weekly Subject Global Assessment (SGA) questions 
over the 4 week study duration in relation to their IBS symp 
toms. The SGA question is asked weekly as follows: “In the 
past 7 days, have you had adequate relief of your 20 IBS 
symptoms?’ (Yes/No.) Subjects in the treatment group taking 
oral rifaximin respond “Yes” more often than Subjects who 
are not taking oral rifaximin. Another measure of efficacy is 
based on subjects answers to the Weekly Subject Global 
Assessment (SGA) question over the 4 week study duration in 
relation to their IBS symptom of bloating. The SGA question 
is asked weekly as follows: “In the past 7 days, have you had 
adequate relief of your IBS symptom of bloating?” (Yes/No). 
Subjects in the treatment group taking oral rifaximin respond 
“Yes” more often than subjects who are not taking oral rifaxi 
1. 

0239 All subpopulations in the study responded to 
therapy. Baseline severity was determined during screening 
for Abdominal Pain/Discomfort and Bloating, and the num 
ber, type (normal, hard, loose) and urgency of bowel move 
ments. Duration of effect was assessed in a ten week follow 
up period. 
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0240 Study Demographics Subjects enrolled in the study 
are detailed in Table 13. Demographics of the population are 
set forth in Tables 14, 15, and 16. 

Rifaximin Exposure 
0241 Rifaximin exposure in subjects having IBS is simi 
lar to the levels of exposure in healthy subjects and more than 
520-fold lower than rifampin exposure, and more than 
66-fold lower than neomycin exposure. As previously dis 
closed by Applicants, the rifaximin exposure in healthy Sub 
jects is significantly lower than the level of exposure in Sub 
jects having hepatic encephalopathy. 
Percentage of Subjects with Adequate Relief of IBS and 
Bloating Symptoms 
0242. The primary and secondary endpoints evaluated in 

this study were the effect of treatment on the percentage of 
subjects who reported adequate relief of IBS and the adequate 
relief of IBS symptom of bloating. These results are shown in 
Tables 17, 18, 19 and 20. The data demonstrates that more 
Subjects taking rifaximin had adequate relief of IBS symp 
toms and of bloating. 
0243 To further evaluate the study results, efficacy of 
rifaximin treatment on Subpopulations of study participants 
was evaluated. 
0244 Primary and secondary endpoints were evaluated 
for male and female populations independently. This analysis 
indicated that higher percentage of female Subjects taking 
rifaximin had adequate relief of IBS symptoms and the IBS 
symptom of bloating. See Table 21. 
0245 Primary and secondary endpoints were evaluated 
for Subpopulations of study participants based on age. Analy 
sis of subjects less than 65 and those 65 years old and older 
demonstrated that a higher percentage of Subjects 65 years 
old or older that were administered rifaximin had adequate 
relief of IBS symptom of bloating. See Table 22. 
0246 The efficacy of rifaximin treatment of white and 
non-white study participants demonstrated that a higher per 
centage of non-white participants administered rifaximin had 
adequate relief of IBS symptoms. See Table 23. 
0247 The efficacy of rifaximin treatment was also evalu 
ated for subjects having diarrhea-predominant IBS and alter 
nating-predominant IBS. The data indicate that a higher per 
centage of Subjects having alternating-predominant IBS had 
adequate relief of IBS symptoms and adequate relief of IBS 
symptom of bloating than Subjects with diarrhea-predomi 
nant. See Table 24. 
0248. The study also evaluated the effect of rifaximin 
administration on the average number of stools per day from 
the baseline value for each subject. The data indicate that 
rifaximin effectively decreased the weekly average of stool 
frequency by at least one for Subjects in the study. In particu 
lar, the last four weeks of the study show significant decrease 
in the stool frequency for Subject administered rifaximin 
when compared to those administered a placebo. See Table 
25. 

TABLE 25 

Stool frequency (SF). 

Placebo 9% with Rifaximin (550 mg TID)% with 
Week decrease in SF decrease in SF P-value 

1 16.9 14.4 .3853 
2 21.6 20.6 7562 
3 23.1 22.2 7677 
4 24.1 21.6 4464 
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TABLE 25-continued 

Stool frequency (SF). 

Placebo 9% with Rifaximin (550 mg TID)% with 
Week decrease in SF decrease in SF P-value 

5 21.3 25.7 1901 
6 23.4 22.9 84O2 
7 23.8 23.8 99.45 
8 20.9 24.4 3O29 
9 24.7 25.4 8581 
10 21.6 26.7 1360 
11 24.1 25.4 6994 
12 25.3 27.0 6390 

0249 Interestingly, subjects administered 550 mg rifaxi 
min TID showed a decrease in skin and Subcutaneous tissue 
disorders as compared to the placebo group. 3.8% of the 
placebo group had skin or Subcutaneous tissue disorders as 
compared to 1.3% of the rifaximin treated group. 

TABLE 13 

Subject Disposition by Treatment Group Population: Randomized 
Subjects 

Rifaximin 
Placebo 550 mg TID 
n (%) n (%) Total n (%) 

Subjects Randomized 321 316 637 
Intent-to-Treat Subjects 1) 320 (99.7%) 315 (99.7%) 635 (99.70%) 
Subjects Completed the 313 (97.5%) 310 (98.1%) 623 (97.80%) 
Treatment Phase 
Subjects Completed 307 (95.6%) 308 (97.5%) 615 (96.50%) 
through Week 6 
Subjects Completed the 302 (94.1%) 301 (95.3%) 603 (94.70%) 
Study 
Subjects Discontinued 19 (5.9%) 15 (4.7%) 34 (5.30%) 
Study Early 
Primary Reason For Early 
Discontinuation of Study 

Adverse Event Serious 2 (0.6%) O 2 (0.30%) 
Adverse Event 
Subject Request 8 (2.5%) 6 (1.9%) 14 (2.20%) 
Lost to Follow-Up 6 (1.9%) 6 (1.9%) 12 (1.90%) 
Noncompliance 2 (0.6%) 1 (0.3%) 3 (0.50%) 
Pregnancy O O O 
Other 1 (0.3%) 2 (0.6%) 3 (0.50%) 

Note: 

Percentage calculation is based on the number of subjects randomized, 
1 Intent-to-Treat population includes all randomized subjects who ingested at least one 
dose of the study drug. 

TABLE 1.4 

Summary of Demographic by Treatment Group: Population: ITT 

mg TID Total 
(N = 320) (N = 315) (N = 635) 

Age (years) 

l 32O 315 635 
Mean 46.3 45.9 46.1 
SD 14.57 13.87 1422 
Median 46 45 46 
Min 18 19 18 
Max 82 88 88 



US 2011/0065741 A1 

TABLE 14-continued 

Summary of Demographic by Treatment Group: Population: ITT 

mg TID 
(N = 320) 

Age group - n (%) 

<65 283 (88.4%) 
>=65 

Gender -n (%) 
37 (11.6%) 

Male 
Female 
Race 1 - n (%) 

95 (29.7%) 
225 (70.3%) 

American Indian or 2 (0.6%) 
Alaskan Native 
Asian 2 (0.6%) 
Black or African 14 (4.4%) 
American 
Native Hawaiian or O 
Other Pacific Islander 
White 302 (94.4%) 
Other O 

Total 

285 
30 

88 
227 

6 

3 

282 
2 

315) 

(90.5%) 
(9.5%) 

(27.9%) 
(72.1%) 

(0.3%) 

(1.9%) 
(6.7%) 

(1.0%) 

(89.5%) 
(0.6%) 

(N = 635) 

568 (89.4%) 
67 (10.6%) 

183 (28.8%) 
452 (71.2%) 

3 (0.5%) 

8 (1.3%) 
35 (5.5%) 

3 (0.5%) 

584 (92.0%) 
2 (0.3%) 

TABLE 1.5 

Summary of Demographic by Treatment Group Population ITT 

Rifaximin 550 mg 
Placebo (N = TID Total 

320) (N = 315) (N = 635) 

Ethnicity - n (%) 

Hispanic or Latino 29 (9.1%) 29 (9.2%) 58 (9.1%) 
Not Hispanic or 
Latino 
Height (cm) 

291 (90.9%) 286 (90.8%) 577 (90.9%) 

l 32O 315 635 
Mean 167.85 167.32 167.59 
SD 9.684 10.342 10.011 
Median 167.60 16SSO 167.60 
Min 147.3 104.8 104.8 
Max 1930 1981 1981 
Weight - in 32O 315 635 
Mean 81.30 80.91 81:11 
SD 19.715 20.233 19.959 
Median 78.95 78.90 78.90 
Min 40.8 46.7 40.8 
Max 161.5 166.9 166.9 

Note: 

Percentages are based on the number of subjects in the ITT population in each treatment 
group. 
1If more than one race are checked, the subject is only included in the Other category, 

TABLE 16 

Summary of Demographic by Treatment Group Population ITT 

Rifaximin 550 mg 
Placebo TID Total 
N = 32O N = 315 N = 635 

BMI (kg/m2) 
l 320 315 635 
Mean 28.8 28.92 28.86 
SD 6.546 6.872 6.705 
Median 27.6 27.8 27.7 
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TABLE 16-continued 

Summary of Demographic by Treatment Group Population ITT 

Rifaximin 550 mg 
Placebo TID Total 
N = 32O N = 315 N = 635 

Min 15.7 17.3 15.7 
Max 55.7 55.8 55.8 

BMI (kg/m2)- 
Male 

l 95 88 183 

Mean 28.09 28.45 28.27 
SD 4.903 5.526 5.2 
Median 27.7 27.55 27.7 
Min 18.9 19.4 18.9 
Max 46.6 S4.3 S4.3 

BMI (kg/m2)- 
Female 

l 225 227 452 

Mean 29.1 29.11 29.1 
SD 7.116 7.33 7.216 
Median 27.5 27.9 27.75 
Min 15.7 17.3 15.7 
Max 55.7 55.8 55.8 

TABLE 17 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating by 
Treatment Group 

Rifaximin 550 mg 
Placebo TID 
(N = 320) (N = 315) 
n (%) n (%) p-value 

Adequate Relief of IBS O.O2S6 
symptoms 2 
Success 100 (31.3%) 125 (39.7%) 
Failure 220 (68.8%) 190 (60.3%) 
Adequate Relief of IBS O.O198 
symptom of Bloating 3 
Success 99 (30.9%) 125 (39.7%) 
Failure 221 (69.1%) 190 (60.3%) 

Note: 

Last observation carried forward method (LOCF) was used to handle missing responses, 
Baseline responses were not carried forward. 
1p-value is obtained from a Logistic regression model with fixed effects treatmentarmand 
analysis center, 
2) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 

TABLE 1.8 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating by 
Treatment Group Population: PP 

Rifaximin 550 mg 
Placebo TID 
(N = 310) (N = 311) 
N (%) N (%) p-value 

Adequate Relief of IBS O.O159 
symptoms 2 
Success 95 (30.6%) 124 (39.9%) 
Failure 215 (69.4%) 187 (60.1%) 
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TABLE 18-continued 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating by 
Treatment Group Population: PP 

Rifaximin 550 mg 
Placebo TID 

(N = 310) (N = 311) 
N (%) N (%) p-value 

Adequate Relief of IBS O.O12 
symptom of Bloating 3 
Success 94 (30.3%) 124 (39.9%) 
Failure 216 (69.7%) 187 (60.1%) 

Note: 

Subjects failed to meet inclusion criteria 3,4,5, or exclusion criteria 1 or 8 are excluded from 
this table. 
Note: 

Last observation carried forward method (LOCF) was used to handle missing responses, 
Baseline responses were not carried forward. 
1p-value is obtained from a Logistic regression model with fixed effects treatmentarmand 
analysis center, 
2) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past 
7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past 
7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 

TABLE 19 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating Based 
On Daily Measures by Treatment Group Population: ITT 

Rifaximin 550 mg 
Placebo TID 
(N = 320) (N = 315) 
N (%) N (%) p-value 

Adequate Relief of IBS O.O139 
symptoms 2 
Success 88 (27.5%) 115 (36.5%) 
Failure 232 (72.5%) 200 (63.5%) 
Adequate Relief of IBS O.O139 
symptom of Bloating 3 
Success 95 (29.7%) 133 (42.2%) 
Failure 225 (70.3%) 182 (57.8%) 

Note: 

1p-value is obtained from a Logistic regression model with fixed effects treatmentarmand 
analysis center, 
2) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past 
7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past 
7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 

TABLE 20 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating Based 
on Daily Measures by Treatment Group Population: PP 

Rifaximin 550 mg 
Placebo TID 
(N = 310) (N = 311) 
N (%) N (%) p-value 

Adequate Relief of IBS 0.0075 
symptoms 2 
Success 84 (27.1%) 115 (37.0%) 
Failure 226 (72.9%) 196 (63.0%) 
Adequate Relief of IBS O.OO12 
symptom of Bloating 3 
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TABLE 20-continued 

Adequate Relief of IBS Symptoms and IBS Symptom of Bloating Based 
on Daily Measures by Treatment Group Population: PP 

Rifaximin 550 mg 
Placebo TID 
(N = 310) (N = 311) 
N (%) N (%) p-value 

Success 92 (29.7%) 131 (42.1%) 
Failure 218 (70.3%) 180 (57.9%) 

Note: 

1p-value is obtained from a Logistic regression model with fixed effects treatmentarmand 
analysis center, 
2) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 

(0250. The results of each trial demonstrate that each of the 
daily measures of IBS-related symptoms, bloating and 
abdominal pain demonstrates significant relief with in the 
primary evaluation period (weeks 3-6) as well as consistent 
results across all time periods. This finding adds several key 
observations to what is known about the durable effect of 
rifaximin on IBS. Namely, that daily questioning, which 
reduces recall bias presumed to be part of the primary and key 
secondary endpoints, demonstrates significant and robust 
finding. Secondly, these finding correlate significantly with 
the results of the primary and key secondary, yielding inter 
class correlations which are very strong indicating construct 
validity (e.g., daily measures show strong relationship and 
validated measure of disease activity for IBS, weekly SGA). 
Thirdly, the daily measures were all highly correlated with 
each other (correlation coefficient of at least 80%). Taken in 
totality, the results of the primary, key secondary, daily mea 
Sures of symptoms, bloating and abdominal pain strongly 
Support the reliability, validity, responsiveness, and utility of 
these outcomes used as endpoints in the studies suggests that 
each of these questionnaires validates the results from the 
other. 

0251. In addition, using the primary endpoint to assess 
effect over the entire 3 months of the trial, adequate relief of 
global IBS symptoms was Superior in rifaximin treated as 
compared to placebo treated patients in each of the trials 
respectively. This endpoint was tested previously and 
accepted by the review division, specifically with lotronex, 
that is, the number of months with adequate relief of IBS 
symptoms during the entire study duration (typical responses 
include 0 months, 1 month, 2 months, or 3 months with 
adequate relief). This approach uses all of the data across the 
period (12 week/3 months) and demonstrates that 2 weeks of 
treatment provides 3 months of relief. 
0252. The two studies, independently, demonstrate that 
rifaximin 550 mg TID for 14 days provides statistically sig 
nificant relief of IBS symptoms during the primary evaluation 
period (Days 15-42) as measured in: 
(0253 Weekly IBS Global Symptoms (Primary Endpoint): 
(0254 Weekly IBS Symptom of Bloating (Key Secondary 
Endpoint); 
(0255 IBS Daily Assessment of Symptoms: 
(0256 Daily IBS Global Symptoms: 
(0257 Daily IBS Symptom of Bloating; and 
(0258 Daily IBS Symptom of Abdominal Pain. 
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0259. Two studies, independently, demonstrate that rifaxi 
min 550 mg TID for 14 days provides statistically significant TABLE 22-continued 
relief of IBS symptoms during all 3 months as demonstrated Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS 
by: Sympton of Bloating by Treatment Group and Age Group 
0260 Weekly Global IBS Symptoms; and X 

Rifaximin 550 mg 
0261 Daily Global IBS symptoms. Placebo TID 

(N = 274) (N = 281) 
TABLE 21 N (%) N (%) p-value 

Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS Age Group: >=65 
Symptom of Bloating by Treatment Group and Gender 

Adequate Relief of IBS O.3862 
Gender: Male symptoms 2 

Success 13 (36.1%) 14 (46.7%) 
Rifaximin 550 mg Failure 23 (63.9%) 16 (53.3%) 

Placebo TID Adequate Relief of IBS O.6838 
(N = 91) (N = 85) symptom of Bloating 3 
N (%) N (%) p-value Success 15 (41.7%) 14 (46.7%) 

Failure 21 (58.3%) 16 (53.3%) 
Adequate Relief of IBS O.2636 
symptoms 2 Note: 
Success 23 (25.3%) 28 (32.9%) Last observation carried forward method (LOCF) was used to handle missing responses. 
Failure 68 (74.7%) 57 (67.1%) EEE TEN'sion model with fixed effects treatment arm. 
Adequate Relief of IBS 0.7695 2) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
symptom of Bloating 3 7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
Success 26 (28.6%) 26 (30.6%) during the follow-up phase (ie. Weeks 3 through 6), :- - 
Failure 65 (71.4%) 59 (69.4%) IEEEEEEEEE 

first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 
Gender: Female 

Rifaximin 550 mg TABLE 23 
Placebo TID 
(N = 219) (N = 226) Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS 
N (%) N (%) p-value Symptom of Bloating by Treatment Group and Race 

Adequate Relief of IBS O.O371 Race: White 
symptoms 2 X 

Rifaximin 550 mg 
success 72 (32.9%) 96 (42.5%) Placebo TID 
Failure 147 (67.1%) 130 (57.5%) (N = 292) (N = 280) 
Adequate Relief of IBS 0.0075 N (%) N (%) p-value 
symptom of Bloating 3 
Success 68 (31.1%) 98 (43.4%) Adequate Relief of IBS O.0341 
Failure 151 (68.9%) 128 (56.6%) symptoms 2 

Success 89 (30.5%) 109 (38.9%) 
Note: Failure 203 (69.5%) 171 (61.1%) 
Last observation carried forward method (LOCF) was used to handle missing responses, Adequate Relief of IBS O.O172 
Baseline responses were not carried forward. symptom of Bloating 3 
1 p-value is obtained from a Logistic regression model with fixed effects treatment arm, Success 87 (29.8%) 110 (39.3%) 
2) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past 
7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks Failure 205 (70.2%) 170 (60.7%) 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answered Yes’ to the weekly SGA question, Inthe past Race: Non-White 
7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). X 

Rifaximin 550 mg 
Placebo TID 
(N = 18) (N = 31) 

TABLE 22 N (%) N (%) p-value 

Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS Adequate Relief of IBS O.3074 
Swmptom of Bloating by Treatment Group and Age Grou symptoms 2 

X Success 6 (33.3%) 15 (48.4%) 
Rifaximin 550 mg Failure 12 (66.7%) 16 (51.6%) 

Placebo TID Adequate Relief of IBS O6691 
(N = 274) (N = 281) symptom of Bloating 3 
N (%) N (%) p-value Success 7 (38.9%) 14 (45.2%) 

0. 0. Age Group: <65 Failure 11 (61.1%) 17 (54.8%) 

Adequate Relief of IBS O.0228 Note: 
equate Relief o Last observation carried forward method (LOCF) was used to handle missing responses, 

symptoms 2 Baseline responses were not carried forward. 
Success 82 (29.9%) 110 (39.1%) 1. Yal is obtained from a Logistic regression model with fixed effects treatmentarmand 

analysis center, 
Failure 192 (70.1%) 171 (60.9%) 2) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 
Adequate Relief of IBS O.O106 7 days, have you had adequate relief of your DBS symptoms', for at least 2 of the first 4 weeks 
symptom of Bloating 3 during the follow-up phase (ie, Weeks 3 through 6). 
Success 79 (28.8%) 110 (39.1%) 3) Subjects achieved success if they answered Yes’ to the weekly SGA question, In the past 

0. 0. 7 days, have you had adequate relief of your IBS symptom of bloating, for at least 2 of the 
Failure 195 (71.2%) 171 (60.9%) first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 
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TABLE 24 

Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS Symptom 
of Bloating by Treatment Group and IBS Sub-type IBS Subtype: 

Diarrhoea-predominant 

IBS Subtype: 
Diarrhoea-predominant 

Rifaximin 550 mg 
Placebo TID 
(N = 292) (N = 280) 
N (%) N (%) p-value 

Adequate Relief of IBS O.O337 
symptoms 2 
Success 87 (31.4%) 111 (40.1%) 
Failure 190 (68.6%) 166 (59.9%) 
Adequate Relief of IBS O.O928 
symptom of Bloating 3 
Success 90 (32.5%) 109 (39.4%) 
Failure 187 (67.5%) 168 (60.6%) 

IBS Subtype: 
Alternating 
predominant 

Rifaximin 550 mg 
Placebo TID 
(N = 18) (N = 31) 
N (%) N (%) p-value 

Adequate Relief of IBS O.22O2 
symptoms 2 
Success 8 (24.2%) 13 (38.2%) 
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TABLE 24-continued 

Subgroup Analysis: Adequate Relief of IBS Symptoms and IBS Symptom 
of Bloating by Treatment Group and IBS Sub-type IBS Subtype: 

Diarrhoea-predominant 

Failure 25 (75 
Adequate Relief of IBS 
symptom of Bloating 3 
Success 4 (12 
Failure 29 (87 

Note: 

.8%) 21 (61.8%) 
O.OO6 

.1%) 15 (44.1%) 

.9%) 19 (55.9%) 

Last observation carried forward method (LOCF) was used to handle missing responses, 
Baseline responses were not carried forwar 
1 p-value is obtained from a Logistic regre 
2) Subjects achieved success if they answere 

ssion model with fixed effects treatment arm. 

“Yes” to the weekly SGA question, In the past 
7 days, have you had adequate relief of your BS symptoms, for at least 2 of the first 4 weeks 
during the follow-up phase (ie, Weeks 3 through 6). 
3) Subjects achieved success if they answere 
7 days, have you had adequate relief of your 

“Yes” to the weekly SGA question, In the past 
BS symptom of bloating, for at least 2 of the 

first 4 weeks during the follow-up phase (ie, Weeks 3 through 6). 

Example 6 
Analysis of Two Studies. After 3 Months 

0262 Studies were designed to evaluate the efficacy of 
oral rifaximin at 550 mg TID in providing adequate relief 
from diarrhea-predominant IBS (dIBS) symptoms over three 
months. A measure of efficacy is based on Subjects answers 
to the Weekly Subject Global Assessment (SGA) questions 
over the study duration in relation to their IBS symptoms. 
0263. The two studies, independently, demonstrate that 
rifaximin 550 mg TID for 14 days provides statistically sig 
nificant relief of IBS symptoms during the primary evaluation 
period and the 10 weeks of monitoring after the administra 
tion period ends. The results are presented in Table 25 below. 

TABLE 25A 

Endpoints 

At least 2 out of 4 weeks 
adequate relief of IBS 

Global IBS 31% vs. 41% 32% vs. 41% 32% vs. 41% symptoms during weeks 3 
symptoms (p = 0.0125) (p = 0.0263) (p = 0.0008) through 6 (weekly question) 

AUC in P = 0.0128 P = O.O328 P = 0.0017 

abdominal pain 
during PEP 

TABLE 25B 

Endpoints for Abdominal Pain (Change from baseline in median 

Endpoint 

Abdominal pain 
reduction of 1 
point in median 

Abdominal Pain 
reduction of 2 
point in median 
Abdominal Pain 
reduction of 3 
point in median 

Study Study 2 Combined Description 

52% vs 53% vs 53% vs Responder is defined as who had 
63% 62% 63% reduction of 1 point in the weekly 
(p = 0.0039) (p = 0.0382) (p = 0.0005) median score of abdominal pain 

compared to baseline for at least 2 
weeks during PEP. 
Baseline median is based on the 
last three diary entries prior to the 
first dose date. 
Post-baseline weekly median is 
based on all diary entries in that 
week. 

33% vs 30% wS 32% ws See above 
37% 41% 39% 
(p = 0.3155) (p = 0.0049) (p = 0.0064) 
19% vs 17% vs 18% ws See above 
22% 21% 21% 
(p = 0.3443) (p = 0.2329) (p = 0.1333) 
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TABLE 25B-continued 

Endpoints for Abdominal Pain (Change from baseline in median 

Endpoint Study Study 2 Combined Description 

Daily abdominal 32% vs 31% ws 31% wS Responder is defined as who had 
pain s2 40% 39% 39% daily abdominal pain s2 for at 

(p = 0.0373) (p = 0.0383) (p = 0.0036) least 50% of days in a given week 
or at least 2 weeks during PEP. 

Overall reduction 52% vs 52% vs 52% vs Responder is defined as whose 
of median 63% 62% 62% weekly median abdominal pain 
weekly (p = 0.0051) (p = 0.0170) (p = 0.0003) score dropped by at least 25% 
abdominal pain comparing to baseline median 
by >=25% pain score for at least 2 weeks 

during PEP. 
Baseline median is based on the 
ast three diary entries prior to the 
first dose date. 
Post-baseline weekly median is 
based on all diary entries in that 
Week. 

Overall reduction 34% vs 35% vs 34% wS See above 
of median 44% 44% 44% 
weekly (p = 0.0080) (p = 0.0117) (p = 0.0003) 
abdominal pain 

Overall reduction 19% vs 17% vs 18% wS See above 
of median 23% 20% 21% 
weekly (p = 0.2169) (p = 0.3648) (p = 0.1334) 
abdominal pain 

Abdominal pain 41% vs 43% vs 42% wS Responder is defined as who had 
reduction of 1 52% 52% 52% reduction of 1 point in the weekly 
point in mean (p = 0.0065) (p = 0.0156) (p = 0.0003) mean score of abdominal pain 

compared to baseline for at least 2 
weeks during PEP. 

Abdominal Pain 18% vs 18% ws 18% wS See above 
reduction of 2 26% 25% 25% 
point in mean (p = 0.0181) (p = 0.0198) (p = 0.001) 
Abdominal Pain 6% vs 7% 6% vs 7% 6% vs 7% See above 
reduction of 3 (p = 0.4475) (p = 0.4828) (p = 0.3676) 
point in mean 
Daily abdominal 32% vs 31% ws 31% wS Responder is defined as who had 
pain s2 40% 39% 39% daily abdominal pain s2 for at 

(p = 0.0373) (p = 0.0383) (p = 0.0036) least 50% of days in a given week 
for at least 2 weeks during PEP. 

Overall reduction 47% vs 47% vs 47% wS Responder is defined as whose 
of mean weekly 56% S8% 57% weekly mean abdominal pain 
abdominal pain (p = 0.0125) (p = 0.0036) (p = 0.0001) score dropped by at least 25% 
by >=25% comparing to baseline mean pain 

score for at least 2 weeks during 
PEP. 

Overall reduction 28% vs 29% ws 28% wS See above 
of mean weekly 36% 35% 35% 
abdominal pain (p = 0.0280) (p = 0.1101) (p = 0.0075) 

Overall reduction 10% vs 11% ws 11% wS See above 
of mean weekly 14% 14% 14% 
abdominal pain (p = 0.1045) (p = 0.3617) (p = 0.0780) 

IBS symptom of 29% vs 32% ws 30% wS At least 2 out of 4 weeks adequate 
Bloating 40% 41% 40% relief of IBS symptom of bloating 

(p = 0.0045) (p = 0.0167) (p = 0.0002) during weeks 3 through 6 (weekly 
question) 

Durable response 
during the entire 
3-month study 
period 
Global IBS P = 0.0477 P = 0.0053 P = 0.0007 Number of months that subjects 
symptoms (See Table (See Table (See Table are monthly responders during the 
(weekly) 14.2.5a) 14.2.5a) 3.05a) 3-month study period. Monthly 

responders are defined as at least 
2 out of 4 weeks adequate relief. 

IBS P = 0.1042 P = 0.0031 P = 0.0011 See above 
symptom of (See Table (See Table (See Table 
bloating (weekly) 14.2.5a) 14.2.5a) 3.05a) 
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TABLE 25B-continued 

Mar. 17, 2011 

Endpoints for Abdominal Pain (Change from baseline in median 

Endpoint Study Study 2 Combined Description 

Abdominal P = 0.0495 P = 0.0435 P = 0.0118 Number of months that subjects 
pain (daily) (See Table (See Table (See Table are monthly responders during the 

14.2.6a) 14.2.6a) 3.06a) 3-month study period. Monthly 
responders are defined as at least 
2 out of 4 weeks relief of 
abdominal pain. Weekly relief is 
defined as subjects who had 
O (not at all) or 1 (hardly) 
50% of days within a given 
week, OR 
0, 1 or 2(somewhat) 100% of days 
within a given week. 

TABLE 25 

Definitions 

Study Population Study 1 Study 2 Definition 

Intent to Treat 623 635 Randomized subjects who took at least one dose 
of the study drug. 

Modified Intent to 461 501 Randomized subjects who took at least one dose 
Treat (73%) (78%) of the study drug and met the following criteria: 

Compliance rate is at least 90% 
Had at least 4 weeks follow-up after the 
end of dosing. 

0264. The study endpoints of the studies were Global IBS 0285 Also, the proportions of subjects with adequate 
symptoms and AUC in abdominal pain during the study. 
0265. Other endpoints measured were: 
0266 Reduction of abdominal pain by 1 point from base 
line in mean: 
0267 Reduction of abdominal pain by 2 point from base 
line in mean: 
0268 Reduction of abdominal pain by 3 point from base 
line in mean: 
0269. Daily abdominal pain of <2 from baseline in mean: 
0270. Overall reduction of median weekly abdominal pain 
by >=25% from baseline in mean: 
0271. Overall reduction of median weekly abdominal pain 
by >=50% from baseline in mean: 
0272. Overall reduction of median weekly abdominal pain 
by >=75% from baseline in mean: 
0273 Reduction of abdominal pain by 1 point from base 
line in mean: 
0274 Reduction of abdominal pain by 2 point from base 
line in mean: 
0275 Reduction of abdominal pain by 3 point from base 
line in mean: 
0276 Daily abdominal pain of <2 from baseline in mean: 
0277. Overall reduction of median weekly abdominal pain 
by >=25% from baseline in mean: 
0278. Overall reduction of median weekly abdominal pain 
by >=50% from baseline in mean: 
0279. Overall reduction of median weekly abdominal pain 
by >=75% from baseline in mean: 
0280 IBS Symptom of bloating: 
0281. Durable response during the three month study 
0282 Global IBS symptoms (weekly); 
0283 IBS symptom of bloating (weekly); 
0284 Abdominal pain (daily). 

relief are set forth in Tables 25, 25A and 25B. 
0286 The two studies demonstrate that rifaximin 550 mg 
TID for 14 days provides statistically significant relief of IBS 
symptoms over a three month period as demonstrated by 
evaluating the primary and secondary endpoints. 
0287. The primary and secondary endpoints evaluated in 
this study were the effect of treatment on the percentage of 
subjects who reported adequate relief of Global IBS symp 
toms, reduction in abdominal pain and the adequate relief of 
IBS symptom of bloating. These results are shown in Appen 
dices. The data demonstrates that more subjects taking rifaxi 
min had adequate relief of Global IBS symptoms, abdominal 
pain and of bloating. 

INCORPORATION BY REFERENCE 

0288 The contents of all references, patents, pending 
patent applications and published patents, cited throughout 
this application are hereby expressly incorporated by refer 
CCC. 

EQUIVALENTS 
0289 Those skilled in the art will recognize, or be able to 
ascertain using no more than routine experimentation, many 
equivalents to the specific embodiments of the invention 
described herein. Such equivalents are intended to be encom 
passed by the following claims. 

1. A method of treating Irritable Bowel Syndrome (IBS), 
comprising: 

administering 550 mg of rifaximin TID to a subject in need 
thereof, 

thereby treating Irritable Bowel Syndrome (IBS). 
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2. The method of claim 1, wherein the IBS is diarrhea 
predominant IBS. 

3. The method of claim 1, wherein the IBS is alternating 
-predominant IBS. 

4. The method of claim 1, whereina subject is administered 
rifaximin for between about 14 days and about 24 months. 

5. The method of claim 1, wherein treating IBS comprises 
treating one or more of IBS symptoms or the IBS symptom of 
bloating. 

6. The method of claim 5, wherein the treating one or more 
IBS symptoms is a reduction from baseline symptoms. 

7. The method of claim 6, wherein baseline symptoms are 
established prior to treatment. 

8. The method of claim 6, wherein adequate relief of IBS 
symptoms comprise a yes’ response from a subject when 
asked the question comprising “In the past 7 days, have you 
had adequate relief of your symptom of your IBS symp 
toms?’ 

9. The method of claim 8, wherein adequate relief of IBS 
symptoms comprises an affirmative response from a Subject if 
asked weather they have had adequate relief of symptom of 
IBS. 

10. The method of claim 1, wherein IBS symptoms com 
prise one or more of cramping, pain, diarrhea, constipation, 
lumpy stool, watery stool, frequent stool production, abdomi 
nal pain, abdominal discomfort, urgency, or tenesmus. 

11. The method of claim 5, wherein adequate relief of 
bloating symptoms comprises a reduction of bloating Symp 
tOmS. 

12. The method of claim 11, wherein the reduction in 
bloating symptoms is a reduction from baseline symptoms. 

13. The method of claim 12, wherein baseline symptoms 
are established prior to treatment. 

14. The method of claim 13, wherein adequate relief of 
bloating symptoms comprise a yes' response from a subject 
when asked a question, comprising “In the past 7 days, have 
you had adequate relief of your IBS symptom of bloating?” 

15. The method of claim 14, whereinadequate relief of IBS 
symptoms comprises an affirmative response from a Subject if 
asked weather they have had adequate relief of the IBS symp 
tom of bloating. 

16. The method of claim 1, wherein the subject is female. 
17. The method of claim 16, further comprising determin 

ing the gender of a subject and administering the therapeuti 
cally effective amount to a female subject. 

18. (canceled) 
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19. (canceled) 
20. The method of claim 1, wherein the subject is 65 years 

old or older. 
21. (canceled) 
22. The method of claim 1, wherein the subject is non 

white. 
23. A kit for treating IBS comprising a container compris 

ing a rifaximin and a label which describes that administra 
tion of a therapeutically effective amount of rifaximin results 
treatment of IBS. 

24. The kit of claim 23, wherein the label further comprises 
instructions regarding the prescribing of rifaximin based on 
age, SeX or race. 

25. (canceled) 
26. The method of claim 1 wherein treating is determined 

by an improvement in any one of: Weekly IBS Global Symp 
toms, Weekly IBS Symptom of Bloating, IBS Daily Assess 
ment of Symptoms, Daily IBS Global Symptoms, Daily IBS 
Symptom of Bloating, or Daily IBS Symptom of Abdominal 
Pain. 

27. A method of treating abdominal pain associated with 
Irritable Bowel Syndrome (IBS), comprising: 

administering 550 mg of rifaximin TID to a subject in need 
thereof, 

thereby treating abdominal pain Irritable Bowel Syndrome 
(IBS). 

28. The method of claim 27, wherein the IBS is diarrhea 
predominant IBS. 

29. The method of claim 27, wherein the IBS is alternating 
-predominant IBS. 

30. The method of claim 1, whereintreating IBS comprises 
treating an IBS symptom of pain. 

31. The method of claim 1, wherein the IBS symptom of 
pain comprise abdominal pain. 

32. The method of claim 31, wherein treating the IBS 
symptom of pain comprise adequate relief of pain. 

33. The method of claim 32, wherein adequate relief of 
pain comprises a reduction of pain symptoms. 

34. The method of claim 33, wherein the reduction in pain 
comprises a reduction from baseline symptoms. 

35. The method of claim 34, wherein baseline symptoms 
are established prior to treatment. 

36. The method of claim 1, wherein a subject having a 
diabetes history of longer than 20 years is predicted to 
respond to treatment with rifaximin. 

c c c c c 


