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EXECUTIVE SUMMARY 
• Rifaximin is a non-absorbed (<0.4%) antibiotic in the rifamycin family indicated for the treatment of 

travelers’ diarrhea caused by noninvasive strains of Escherichia coli in patients > 12 years of age.  
Rifaximin should NOT be used for diarrhea complicated by fever, bloody stools, or pathogens other 
than E coli. 

 
• Enterotoxigenic E. coli is the most commonly isolated pathogen responsible for travelers’ diarrhea in 

all geographic locations. 
 
• Due to issues with resistance, agents such as co-trimoxazole and ampicillin are no longer used for 

treatment of travelers’ diarrhea.  The quinolones, and more recently azithromycin, are treatment 
options. 

 
• Because rifaximin is not absorbed, it has a lower potential for drug interactions and systemic side 

effects. 
 
• There are 4 randomized clinical trials.  A dose-finding trial compared rifaximin 200mg or 400mg three 

times daily to trimethoprim/sulfamethoxazole 160/800mg twice daily for 5 days.  A second trial 
compared rifaximin 200mg or 400mg three times daily to placebo.  There are 2 trials comparing 
rifaximin to ciprofloxacin.  The first compared rifaximin 400mg twice daily to ciprofloxacin 500mg 
twice daily for 3 days.  A second unpublished study compared rifaximin 200mg three times daily to 
ciprofloxacin 500mg twice daily or placebo for 3 days. 

 
• Compared to placebo, rifaximin reduced the time to last unformed stool (TLUS) from 60-65 hours to 

32hours.  The TLUS was similar between rifaximin and ciprofloxacin.  This improvement was also 
seen in patients whose stool samples were negative for bacterial pathogens. 

 
• Clinical cure was achieved in 77 – 87% of patients receiving rifaximin, 78-88% receiving 

ciprofloxacin and in approximately 61% receiving placebo.  
 
• The microbiological cure rate for enterotoxigenic Escherichia coli (ETEC) ranged from 65-75% 

compared to 70-74% for placebo and 87-96% for ciprofloxacin.  Eradication of or failure to eradicate 
did not always correlate with clinical improvement. 

 
• Rifaximin also has an orphan designation for use in hepatic encephalopathy. The manufacturer will be 

submitting data to the FDA in December 2004 for approval for this indication. An improvement from 
baseline was seen in the portal systemic encephalopathy score or index in patients taking rifaximin or 
the active comparators (lactulose, lactitol, and neomycin). Two studies showed a statistically 
significantly greater improvement with rifaximin compared to lactulose or lactitol.  

 
• The dose of rifaximin for the treatment of travelers’ diarrhea is 200mg three times daily for 3 days.  

The cost of therapy for rifaximin for the treatment of travelers’ diarrhea is $18.81.  In comparison, the 
cost of ciprofloxacin ranges from $0.12 -1.50 and levofloxacin from $2.46 – 6.05 depending on the 
regimen used.  The cost of rifaximin compares favorable to azithromycin.  In the treatment of hepatic 
encephalopathy the dose of rifaximin used in the clinical trials was 400mg three times daily. Based on 
commonly used doses of lactulose and neomycin, the daily cost is $0.28-0.78 and $4.41 respectively 
compared to $12.54 per day for rifaximin. 
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• Rifaximin is an alternative for the treatment of travelers’ diarrhea for patients in whom the use of 
fluoroquinolones are undesirable or contraindicated (e.g. at risk for phototoxicity, risk for QTc 
prolongation, etc.).  Rifaximin is an alternative agent for hepatic encephalopathy in patients unable to 
tolerate lactulose or in patients who are at high risk of ototoxicity or nephrotoxicity with neomycin.  
Rifaximin may also be an alternative in patients who have not responded to lactulose or neomycin.  

 
Introduction 
Bacteria are responsible for approximately 80% of enteric pathogens responsible for travelers’ diarrhea.  
The most common bacteria are enterotoxigenic Escherichia coli (ETEC), enteroaggregative E. coli, 
Shigella species, Campylobacter jejuni, and Salmonella species.  Among these bacteria, ETEC is the most 
common bacteria associated with travelers’ diarrhea.  High-risk destinations include most of the low-
income countries of Latin America, Africa, the Middle East, and Asia. Intermediate-risk destinations 
include most of the southern European countries and a few Caribbean islands. Low-risk destinations 
include Canada, northern Europe, Australia, New Zealand, the United States, and some of the Caribbean 
islands. Not all cases of travelers’ diarrhea require antibiotic treatment.  However, those who have diarrhea 
with three or more loose stools in an 8-hour period, especially if associated with nausea, vomiting, 
abdominal cramps, fever, or blood in the stools, might benefit from antimicrobial treatment.  
www.cdc.gov/travel/diarrhea/htm
 
Pharmacology/Pharmacokinetics 
Rifaximin, a non-systemic antibiotic, is a structural analog of rifampin.  Rifaximin inhibits bacterial RNA 
synthesis by binding to the beta-subunit of bacterial DNA-dependent RNA polymerase. 
 
Less than 0.4% of an oral dose of rifaximin is absorbed.  The following pharmacokinetics parameters were 
determined in 14 healthy subjects following a single oral dose of 400mg. 
 
Table 1:  Rifaximin pharmacokinetics 
 Fasting Fed 
Cmax (ng/mL) 3.8 ± 1.32 9.63 ± 5.93 
Tmax (h) 1.21 ± 0.47 1.90 ± 1.52 
Half-life (h) 5.85 ± 4.34 5.95 ± 1.88 
AUC (ng · h/mL) 18.35 ± 9.48 34.70 ± 9.23 
Distribution 80-90% of orally administered drug is concentrated in the gut; < 0.2% in the liver and 

kidney; < 0.01% in other tissues 
Metabolism Does not inhibit any of the CYP450 enzymes.  Rifaximin induces CYP3A4 isoenzyme. 
Excretion 97% is excreted in the feces mostly as unchanged drug; 0.32% was recovered in the 

urine 
Data obtained from product package insert June 2004 
 
The pharmacokinetics of rifaximin 200mg TID for 3 days was also evaluated in 13 patients with 
shigellosis.  After the last dose, Cmax ranged from 0.68-2.26 ng/ml and AUC0-last, was 7.83 ± 63.10 ng · 
h/mL. 
 
FDA Approved Indication and Off-label Uses 
Rifaximin was approved in May 2004 for the treatment of travelers’ diarrhea caused by noninvasive strains 
of Escherichia coli in patients > 12 years of age.  Rifaximin should NOT be used for diarrhea complicated 
by fever, bloody stools, or pathogens other than E.  coli. 
 
Rifaximin has orphan designation for use in hepatic encephalopathy and the manufacturer will be 
submitting data to the FDA in December 2004 for approval for this indication.  Other uses for which 
clinical data exist include Crohn’s disease, small intestinal bacterial overgrowth, irritable bowel syndrome, 
traveler’s diarrhea prophylaxis, diverticular disease, dysentery, pouchitis, C. difficile-associated diarrhea, 
peptic ulcer disease, and surgical prophylaxis. 
 
Current VA National Formulary Alternatives 
Ciprofloxacin and azithromycin 
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Dosage and Administration 
For travelers’ diarrhea, the dose is 200mg three times daily for 3 days.  Rifaximin may be taken without 
regard to meals. 
 
In vitro activity 
Because rifaximin works locally in the GI tract, plasma levels cannot be used to determine the minimum 
inhibitory concentration (MICs).  Although MIC values for rifaximin have been determined for various 
enteric organisms, fecal drug concentration may be a more appropriate measure when evaluating 
susceptibility.  It has been assumed that fecal mass and water have equivalent densities; therefore, fecal 
concentration on a mcg/g basis would be equivalent to concentrations on a mcg/ml basis. 
 
Fecal concentration of rifaximin was evaluated in 39 patients.  This study was part of a larger clinical trial 
by DuPont that compared rifaximin 400mg BID and ciprofloxacin 500mg BID for 3 days.  The fecal 
concentration exceeded the MIC of the bacterial isolates. 1
 
Table 2:  Fecal concentration of rifaximin1

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 
7961mcg/g 7425 mcg/g 4405mcg/g 2891mcg/g 3266mcg/g 154mcg/g 

 
 
Table 3:  Rifaximin MICs1-3, 6, 7

Organism Reference # isolates MIC90 MIC range 
ETEC DuPont 1998 

Jiang 2000* 
DuPont 2001 
Gomi 2001 
Sierra 2001 

18 
120 
36 
97 
38 

- 
- 

32 
32 
16 

0.098-25 
<0.098-200 

0.5-128 
- 
- 

EAEC Gomi 2001 
Sierra 2001 

75 
28 

32 
16 

- 
- 

Shigella spp DuPont 1998 
Jiang 2000 

DuPont 2001 
Gomi 2001 
Sierra 2001 

2 
17 
5 

36 
64 

- 
- 

64 
64 
16 

0.39-0.75 
1.25-200 
16-256 

- 
- 

Salmonella spp DuPont 1998 
DuPont 2001 
Gomi 2001 
Sierra 2001 

4 
3 

46 
14 

- 
16 
64 
4 

12.5-50 
16 
- 
- 

ETEC= enterotoxigenic E. coli; EAEC = enteroaggregative E.coli 
*Combined values given for 112 ETEC and 8 Salmonella isolates 
 
Gomi et al. tested several other antibiotics and found that over 97% of all isolates were susceptible to 
ciprofloxacin and levofloxacin. The MIC90 for aztreonam was 0.0625mcg/ml (range < 0.0156-16).  At the 
time, NCCLS breakpoints for aztreonam for enteropathogens were not available.2 In Sierra et al., 3.5% of 
EAEC were resistant to ciprofloxacin.3
 
Resistance 
In vitro 
Spontaneous emergence of resistant bacteria to rifaximin was evaluated using broth and agar dilution.  
Forty-six aerobic and anaerobic bacteria were tested.  Bacteria were preincubated in the presence of 
subinhibitory concentrations of rifaximin (0.5 x MIC). With the broth method, the experiment ended when 
the bacteria were able to grow in 100mcg/ml of rifaximin.  With the agar method, resistance was defined as 
the MIC increasing by > 8-fold of the original MIC. 
• Anaerobic bacteria:  With the broth method, bacteria were able to grow in 100mcg/ml of rifaximin 

after 4-5 transfers for Bacteroides spp. and C. perfringens and after 2 transfers for F. nucleatum.   
C. difficile and Peptostreptococcus spp. did not grow in media containing rifaximin at concentrations 
above the sub-MIC.  With the agar dilution method, resistant clones of C. perfringens, B. fragilis, and 
F. nucleatum were selected on plates containing rifaximin at concentration corresponding to 2, 4, and 8 
x their MIC. There were no spontaneously resistant mutants among the Peptostreptococcus spp. and B. 
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distasonis.  Resistant mutants for C. difficile were detected at 2x MIC for 1 of the isolates; no resistant 
mutants were detected at 4 and 8x MIC. 

 
• Aerobic bacteria: When incubated under aerobic conditions using the broth method, methicillin- 

sensitive Staphylococcus aureus (MSSA) and methicillin-resistant Staphylococcus aureus (MRSA) 
acquired resistance after 5 transfers and E. faecalis and E. faecium after 2-3 transfers.  The gram-
negative organisms tested (C. freundii, P. rettgeri, M. morganii, P. mirabilis, P. vulgaris, E.coli 
[EPEC, EHEC, ETEC, EIEC], and S. enteritidis) acquired resistance after 2-3 transfers.  When 
incubated under anaerobic conditions, the gram-negative organisms acquired resistance after 1-3 
transfers, MSSA after 5 transfers, MRSA after 4-5 transfers, and E. faecalis and E. faecium after 1-2 
transfers.  Using the agar dilution method, spontaneously resistant mutants emerged at various rates for 
the gram-positive and gram-negative organisms (under both anaerobic and aerobic conditions) on 
plates containing rifaximin at concentration corresponding to 2, 4, and 8 x their MIC. 

 
Clinical 
In the 2 studies by DuPont and the study by Steffan, 50 patients had the same pathogen identified pre-
treatment and post-treatment.  In 9 cases, the MIC increased by 2 or 4-fold and in 7 cases, the MIC 
decreased by 2- >4-fold.9
 
In the clinical trial by Steffan et al., enterococci were recovered at baseline and/or post-treatment in stool 
samples from 71 patients.4 Among these 71 patients, enterococci were isolated both pre- and post-treatment 
(paired-samples) in 27 patients.  Samples were tested for the development of resistance to rifaximin and 
cross-resistance to rifampin.  The MIC90 and MIC range for rifaximin and rifampin were similar both pre- 
and post-treatment and between treatment groups.  However, the number of patients positive for 
enterococci in the stool doubled post-treatment in all 3 groups (table 4). 
 
Table 4:  Rifaximin and rifampin MICs for enterococci  
 Rifaximin 600mg/d Rifaximin 1200mg/d Placebo 
# of patients + for enterococci 23 24 24 
# of patients + for enterococci pre- and post-tx (paired samples) 9/23 (39%) 10/24 (42%) 8/24 (33%) 
Rifaximin MIC90  days 0 and 3 (from paired samples) 64 / 64 64 / 64 64 / 64 
Rifaximin MIC range days 0 and 3 (from paired samples) 8-64 / 8-64 8-64 / 8-64 8-64 / 4-64 
Rifampin MIC90  days 0 and 3 (from paired samples) 16 / 16 2 / 2 8 / 8 
Rifampin MIC range  days 0 and 3 (from paired samples) 1-16 / 1-16 0.25-8 / 0.5-8 0.25-8 / 0.25-8 
# of patients + for enterococci post-tx 18 20 17 
 
The number of fecal (CFU/g) rifaximin and rifampin resistant gram-negative coliforms were compared 
between samples obtained pre-treatment and on days 3 and 5. There were a low number of resistant 
organisms isolated, and while the number of resistant organisms increased with treatment, the authors 
concluded that these increases were not significant (table 5).4  
 
Table 5:  Rifaximin and rifampin resistant gram negative coliforms 
 Rifaximin 600mg/d Rifaximin 1200mg/d Placebo 
# of fecal rifaximin resistant GNB (CFU/g) isolated on days 0, 3, 
and 5* 

200 / 500 / 600 600 / 950 / 1200 0 / 0 / 0 

# of fecal rifampin  resistant GNB (CFU/g) isolated on days 0, 3, 
and 5* 

500 / 1100 / 1300 800 / 1700 / 3000 0 / 0 / 0 

*Values estimated from graph 
GNB = gram negative coliforms, CFU= colony-forming units 
 
Another concern is whether low concentrations of rifaximin leads to selection of rifampin-resistant 
Mycobacterium tuberculosis.  The MICs of rifaximin and rifampin for 5 M. tuberculosis isolates were 
determined before and after exposure to different concentrations of rifaximin.  The MICs of rifampin and 
rifaximin were unchanged after exposure to rifaximin.5 This was also shown to be the case in an animal 
study.  Groups of 20 guinea pigs were infected with M. tuberculosis and treated with either 60mg/kg of 
rifaximin, 30mg/kg of rifampin, or served as a control.  Animals were sacrificed after 90 days, and MIC 
values for samples from the liver, spleen, and lung remained 0.5mcg/mL after treatment with either drug.12
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Efficacy 
There are 4 clinical trials evaluating rifaximin in the treatment of travelers’ diarrhea.6-9 In a dose-finding 
study, DuPont compared rifaximin 200mg TID, 400mg TID, and TMP/SMX 160mg/800mg BID x 5 days 
(this study was not powered to compare outcomes versus TMP/SMX).6   Steffan compared rifaximin 
200mg TID, 400mg TID, and placebo x 3 days.8 DuPont also compared rifaximin 400mg BID to 
ciprofloxacin 500mg BID x 3 days (this study was not considered to be pivotal by the FDA because of the 
rifaximin dose used).7 There is also an unpublished study comparing rifaximin 200mg TID to ciprofloxacin 
500mg BID x 3 days.9
 
The following definitions were used in the clinical trials: 
Wellness (cure) passage of no unformed stools in a 48h interval and no fever with or without other clinical symptoms or 

passage of no watery stools and no more than 2 soft stools in a 24h interval and no fever or other clinical 
symptoms of enteric infection 

Improvement > 50% reduction in the number of unformed stools passed during a 24h period in comparison with the number 
of unformed stools passed during the 24h immediately before enrollment in the study. 

Failure clinical deterioration or worsening of clinical symptoms after at least 24h of treatment in comparison to 
pretreatment symptoms and number of stools passed, failure of clinical symptoms to abate after at least 24h of 
therapy, illness continuing for > 120 hours 

Bacteriologic cure negative post-treatment stool examination for the etiologic organism identified before treatment 
 
The primary endpoint in all trials was time to last unformed stool (TLUS) which was defined as the interval 
from initiation of therapy until passage of the last unformed stool after which patients were declared 
healthy. 
 
To qualify for enrollment, patients had to be > 18y/o, have > 3 unformed stools in 24h, ill for < 72h  
AND > 1 of the following: nausea, vomiting, abdominal cramps/pain, tenesmus, fever > 100°F, 
macroscopic blood in stools, fecal urgency, excessive gas/flatulence.8, 9  Fever and excessive gas/flatulence 
were not part of the inclusion criteria in both DuPont studies; additionally bloody stool was not an inclusion 
criterion in the first DuPont study.6, 7  
 
Exclusions included  pregnancy, breast feeding, unstable or clinically significant medical condition, > 2 
doses of antidiarrheal medication within 8 hours of randomization (24hours in DuPont 2001), use of any 
symptomatic drug within 2 hours of randomization, and any antimicrobial with activity against enteric 
bacterial pathogens 1 week prior to randomization.  Additionally, moderate-severe dehydration was an 
exclusion in Steffan et al, and study 3001. 
 
Rifaximin shortened the mean TLUS compared to placebo and TMP/SMX in the intent-to-treat groups.  
Both rifaximin and ciprofloxacin had a similar TLUS.  Results of the TLUS broken down by country, 
pathogen +/-, fecal leukocyte +/-, etc. are provided in Appendix 1. 
 
Table 6:  Median TLUS for the intent-to-treat population 

DuPont 1998 DuPont 2001 Steffen Study 3001 
RFX 
600 

RFX 
1200 

RFX 
1800 

TMP/ 
SMX 

RFX CIPRO RFX 
600 

RFX 
1200 

PL RFX CIPRO PL 

36.9h 38.6h 53 55.7h 25.7h 25h 32.5h 32.9h 60h 32h 28.8h 65.5h 
 
Enteroaggregative E.coli (EAEC) is being recognized as a pathogen that can cause travelers’ diarrhea. 
EAEC has been identified in fecal samples that were previously determined to be pathogen- negative.  In 
order to detect EAEC, a Hep-2 cell assay is used.  In the study by Steffen, 137 stool samples that were 
negative for pathogens were evaluated for the presence of EAEC.  Of the 137 samples, 44 were found to 
have EAEC.  The median TLUS for patients with EAEC-positive stools receiving rifaximin was 22h 
[95%CI 15-25] compared to 72h [20-72] with placebo.10  In study 3001, the median TLUS for 29 EAEC 
isolates were 24h (range 0-120h), 27.3h, and 42.4h for rifaximin, ciprofloxacin, and placebo respectively.9
 
Clinical cure was achieved in 77 – 87% of patients receiving rifaximin, 78-88% receiving ciprofloxacin and 
in approximately 61% receiving placebo.7-9
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Bacterial eradication rate was assessed in stool samples obtained 24-48 hours after last dose.  Results 
broken down by pathogen are presented in table 7.  When compared to placebo, the eradication rate for 
rifaximin was not significant; however, the eradication rate for ciprofloxacin versus placebo was 
statistically significant.  Eradication of or failure to eradicate did not always correlate with clinical 
improvement. 
 
Table 7:  Microbiological eradication rate by pathogen (mITT population) 

 DuPont 2001 Steffen Study 3001 
 RFX CIPRO RFX 

200 
RFX 400 PL RFX CIPRO PL 

n 93 94 125 126 129 197 101 101 
Microbiological 
population 

87/187 (47%) 65 98 55 128 58 62 

ETEC 20/30 
(67%) 

27/31 
(87%) 

45/60 
(75%) 

32/49 
(65%) 

40/54 
(74%) 

62/83 
(74%) 

43/45 
(96%) 

30/43 
(70%) 

Salmonella spp 2/2 
(100%) 

3/3 
(100%) 

2/3 (67%) 5/8 (63%) 2/2 
(100%) 

2/4 (50%) 2/2 
(100%) 

1/1 
(100%) 

Shigella spp 3/3 
(100%) 

5/5 
(100%) 

4/5 (80%) ½ (50%) 2/2 
(100%) 

10/11 
(91%) 

2/2 
(100%) 

3/5 (60%) 

Campylobacter 1/1 
(100%) 

0 ¾ (75%) 0 0/1 9/25 
(36%) 

6/9 
(67%) 

4/10 
(40%) 

Cryptosporidium 0 1/1 
(100%) 

12/18 
(67%) 

5/15 
(33%) 

1/1 
(100%) 

2/6 
(33%) 

2/6 
(33%) 

¼ 
(25%) 

Giardia      6/15 
(40%) 

3/5 
(60%) 

2/8 
(25%) 

 
In study 3001, bacterial eradication rates with rifaximin according to E.coli subtypes, were 69.3%, 79.5%, 
and 67.2% for heat-labile ETEC, heat-labile/heat-stable ETEC, and heat-stable ETEC respectively.9
 
In study 3001, 14.1%, 15.5%, and 17.7% of the rifaximin, ciprofloxacin, and placebo-treated groups had a 
newly isolated pathogen 24-48 hours post-treatment.9 In Steffan et al, less than 20% of the patients in each 
group had pathogens detected in their stool that had not been there pretreatment.8 The most common newly 
isolated pathogens were heat-labile ETEC, heat-stable ETEC, heat-labile/heat-stable ETEC, and 
Cryptosporidia. 
 
A study in the prevention of Shigella induced diarrhea is underway as well as a research study evaluating 
the use of rifaximin with loperamide HCl in the treatment of acute infectious diarrhea in travelers. 
 
Hepatic encephalopathy 
There are several small trials evaluating rifaximin in the treatment of hepatic encephalopathy.  Open-label 
trials and small trials with < 30 patients were excluded from the review.  Six trials were reviewed (see 
appendix 2).  Of these, 4 compared rifaximin 400mg TID to lactulose or lactitol, 14-17 1 was a comparison 
with neomycin, 18 and 1 was a dose-finding study13.  See Appendix 2 for study details. 
 
The portal systemic encephalopathy (PSE) score or index was used to assess severity of disease and 
outcomes.  The Parsons-Smith (modified by Conn) classification was used to assess mental status (Massa et 
al. used the West-Haven classification).  The PSE score was determined by summing the score of the 6 
individual components (see table 8).  Although arbitrarily determined, a total score of 0-4 = no PSE, 5-10 = 
mild PSE, 11-20 = moderate PSE, and >20 = severe PSE.  In lieu of the PSE score, Williams and Mas 
calculated the PSE index (excludes the cancellation test) which is the PSE score divided by the total 
number of possible points of 28.  The grade for each of the remaining 5 components was weighted in 
proportion to its importance.  Mental status was weighted by a factor of 3 and the others a factor of 1.  
 
Table 8: Components of the portal systemic encephalopathy score or index 
Mental state Grade 0= no abnormality; Grade 1= trivial loss of awareness, euphoria or anxiety, 

shortened attention span, difficulty performing addition and subtraction; Grade 2= lethargy, 
disorientation to time, obvious personality change, inappropriate behavior; Grade 3= 
somnolence to semi-stupor, responsive to stimuli, confusion, gross disorientation, bizarre 
behavior; Grade 4= coma, mental function test not possible 

Severity of asterixis Grade 0= no flapping; grade 1= rare flapping motions; grade 2= occasional, irregular flaps; 
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Grade 3= frequent flaps; Grade 4= almost continual flapping motions 
Time to connect 25 progressive 
numbers (Reitan test) 

Grade 0= <30s; Grade 1= 31-50s; Grade 2= 51-80s; Grade 3= 81-120s; Grade 4= >120s 

EEG mean cycle frequency Grade 0= 8-12 counts per second (cps); Grade 1= 7-8 cps; Grade 2= 5-7 cps; Grade 3= 3-5 
cps; Grade 4= < 3 cps 

Blood ammonia concentration Breakdown of grade varies according to lab assay used 
Cancellation test - cross out 28 letter 
A’s in a grid containing 100 letters 

Number of letter A’s remaining Grade 0= none remaining; Grade 1= 1-3 remaining; Grade 
2= 4-8 remaining; stage 3= 9-16 remaining; stage 4= > 16 or inability to perform test 

 
In a dose finding study by Williams, 400mg every 8 hours was found to be the most effective dose and 
increasing to 800mg every 8 hours offered no additional benefit; therefore, 400mg was the dose used in 
subsequent studies with the duration of therapy varying from 5-15 days. 
 
Compared to baseline, the PSE score or index improved for all patients receiving rifaximin, lactulose, or 
neomycin.  Two studies showed a statistically significantly greater improvement with rifaximin compared 
to lactulose or lactitol.13, 17  
  
Other uses 
Several small studies have evaluated rifaximin for other uses including Crohn’s disease, small intestinal 
bacterial overgrowth, irritable bowel syndrome, traveler’s diarrhea prophylaxis, diverticular disease, 
dysentery, pouchitis, C. difficile-associated diarrhea, peptic ulcer disease, and surgical prophylaxis.  These 
studies have not been reviewed; however, a brief description (Appendix 3) and references are provided. 
 
Adverse Events (Safety Data) 
The following adverse event data are derived from the pivotal trials (Steffen et al. and study 3001). 
 
Table 9:  Most commonly reported drug-related adverse events 
 Rifaximin 600mg/d 

(n=320) 
Ciprofloxacin 

(n=100) 
Placebo 
(n=228) 

Flatulence 9.7% 0 19.3% 
Abdominal pain NOS 5.9% 0 9.2% 
Nausea 4.7% 1% 8.3% 
Rectal tenesmus 4.1% 0 6.1% 
Defecation urgency 3.8% 0 6.6% 
Constipation 3.4% 7% 2.6% 
Headache 5.3% 2% 5.7% 
 
Events occurring more frequently in the rifaximin than the placebo groups: 
Lymphocytosis (0.6%), monocytosis (0.3%), neutropenia (0.6%), dry throat (0.3%), fecal abnormality 
(0.6%), dry lips (0.3%), chest pain (0.6%), malaise (0.3%), sunburn (0.3%), abnormal dreams (0.3%), taste 
loss (0.3%), hematuria (0.9%), polyuria (0.3%), increased urinary frequency (0.3%), hot flushes (0.3%), 
myalgia (0.3%), anorexia (0.3%). 
 
Post-marketing events reported with use in foreign countries:  hypersensitivity reactions, allergic 
dermatitis, angioneurotic edema, pruritus, rash and urticaria. 
 
Precautions/Contraindications 
Rifaximin is contraindicated in patients with hypersensitivity to any of the rifamycin antimicrobial agents 
(eg. rifampin), or any of the components in rifaximin. 
 
Rifaximin should not be used for diarrhea complicated by fever, bloody stools, or pathogens other than  
E. coli. 
 
Look-alike/ Sound-alike Error Risk Potential 
As part of a pilot program, the VA PBM and Center for Medication Safety queried a multi-attribute drug 
product search engine for similar sounding and appearing drug names based on orthographic and 
phonological similarities, as well as similarities in dosage form, strength and route of administration. By 
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incorporating similarity scores as well as clinical judgment, it was determined that the following drug 
names may pose as potential sources of drug name confusion.  
 
Rifaximin (generic name) Potential name confusion: rifampin, rifapentine, rifabutin, Rifater®  
Potential Severity: can be severe if rifaximin is accidentally given for any of the systemic rifamycins. 
Probability: Occasional – both the strength and dosing for rifaximin differs from the systemic rifamycins. 
 
Xifaxan (brand name) Potential name confusion: Xanax, Biaxin 
Potential Severity: can be severe if rifaximin is accidentally given for Biaxin 
Probability: Uncommon for Xanax- strength of rifaximin and Xanax differ, but both are dosed three times 
daily.  Uncommon for Biaxin – both the strength and dosing of rifaximin differs from Biaxin 
 
Drug Interactions 
Because rifaximin is a non-systemic agent, the potential for drug interactions is low.  In an in vitro model, 
rifaximin was found to induce the CYP3A4 isoenzyme; therefore, pharmacokinetic studies were carried out 
using drugs known to be metabolized by CYP3A4.  In one study, rifaximin 200mg every 8 hours for 3 days 
and 7 days was administered with a single dose of midazolam 2mg IV or 6mg orally.  There was no 
difference in the elimination of midazolam or its major metabolite when midazolam + rifaximin were co-
adminstered versus when midazolam administered alone.  In another study, there were no pharmacokinetic 
interactions between rifaximin 200mg every 8 hours for 3 days and a single dose of ethinyl estradiol 
0.07mg/norgestimate0.5mg. 
 
Thera are no drug interaction studies looking at the combination of rifaximin and other drugs that might be 
used during an episode of travelers’ diarrhea (e.g. antacids, bismuth subsalicylate, etc.).  In the clinical 
trials, antimalarials were continued; however, there were no formal studies evaluating their combined use. 
 
Pharmacoeconomics 
There are presently no pharmacoeconomics or budget impact model studies. 
 
Acquisition Costs 
Available as 200mg tablets in bottles of 30. 
 
Table 10:  Comparative costs of antibiotics used to treat travelers’ diarrhea 
Drug,  dosage, duration of treatment FSS cost per unit Cost of therapy 
Rifaximin 200mg TID x  3 days $2.09 $18.81 
Ciprofloxacin 750mg x 1 dose 
Ciprofloxacin 500mg BID x 3 days 

$0.12-0.25 
$0.10-0.25 

$0.12-0.25 
$0.60 – 1.50 

Levofloxacin 500mg x1dose 
Levofloxacin 500mg  x 3 days 

$2.46 $2.46 
$6.05 

Norfloxacin 400mg BID x 3 days $2.39 $14.34 
Ofloxacin 400mg x1 dose 
Ofloxacin 300mg BID x 3 days 

$3.72 
$3.52 

$3.72 
$21.12 

Azithromycin 500mg once daily then 250mg QD days 2-5 
Azithromycin 1000mg (2 x500mg) x 1 dose 

$4.20 
$8.40 (500mg) 

$25.20 
$16.80 

Recommendations for the quinolones and azithromycin from NEJM 2000; 342(23):1716-25. 
Gatifloxacin or moxifloxacin 400mg QD x3 days ($4.05 and $4.65 respectively) would probably work, but not FDA approved 
indication (CDC) 
 
Comparative costs for management of hepatic encephalopathy 

Drug and dosage FSS cost per unit FSS cost per day 
Rifaximin 400mg (2 x 200mg) tid $2.09 / 200mg $12.54 
Lactulose 10gm/15ml tid* $0.093 – $ 0.26 / 15ml $0.28 – $0.78 
Neomycin 1gm (2 x 500mg) tid $0.74 / 500mg $4.41 
*Dose of lactulose is adjusted to maintain 2-3 soft stools per day 
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Appendix 1: Clinical trials in travelers’ diarrhea 
Study Baseline data Results Comments 

DuPont 19986

R, DB, DD, PR 
 
Study conducted July and August 1996 
 
U.S. students attending school in Guadalajara and 
Morelia, Mexico 
 
Treatment arms 
•Rifaximin 200mg TID x 5 days (n=18) 
•Rifaximin 400mg TID x 5 days (n=18) 
•Rifaximin 600mg TID x 5 days (n=19) 
•TMP/SMX 160mg /800mg BID x 5 days (n=17) 
 
Antidiarrheal compounds, ASA, NSAIDs, 
antiperistaltic agents were prohibited 

% male 47.2% 
Mean age – 24.5 years 
% white – 83% 
Mean duration of illness prior to enrollment (h)- 
RFX200 25.3; RFX400 30.5; RFX600 30.9; TMP/SMX 
32.8 
Pre-tx # unformed stools (mean)- RFX200 5.7; RFX400 
5.9; RFX600 6.1; TMP/SMX 6.5 
 

 
 RFX 200 RFX 400 RFX 600 TMP/SMX 
Dropouts (n) 1 1 0 2 
TLUS 
(mean) 

36.9h    38.6h 53h 55.7h

%pts/w 
improvement 
by 24 h 

56%    44% 53% 65%

%pts/w 
improvement 
by 48 h 

83%    78% 89% 76%

% failure 6/55 (11%); 4/6 occurred in the  
RFX 600 group 

5/17 (29%) 

       Sample size too small to show statistical differences      

Dose-finding study  
 
Small number of 
patients per 
treatment arm; 
intended as a 
preliminary study 
 
5-day duration of tx 
used  
 
TMP/SMX no 
longer considered to 
be appropriate due 
to high rate of 
resistance 

DuPont 20017

R, DB, DD, PR 
 
Study conducted June 1997-Sept. 1998  
 
•U.S students attending summer school in 
Guadalajara, Mexico (n=163) 
•International tourists staying in resort hotels in 
Ocho Rios, Jamaica (n=24) 
 
Treatment arms 
•Rifaximin 400mg BID x 3 days (n=93) 
•Ciprofloxacin 500mg BID x 3 days (n=94) 
 
Antidiarrheal compounds, ASA, NSAIDs, 
antiperistaltic agents were prohibited 

% male -RFX 42%; CIP 46% 
% white- RFX 82%; CIP 79% 
Mean age ± SD (years)- RFX 26.3 ± 9.5; CIP 25.6 ± 9.2 
Mean weight ± SD (kg)- RFX 69.1 ± 15.5; CIP 69.9 ± 
20.3 
Pre-tx nausea – RFX 57%; CIP 67% 
Pre-tx vomiting – RFX 19%; CIP 17% 
Pre-tx abdominal pain/cramps- RFX 91%; CIP 89% 
Pre-tx fever - RFX 9%, CIP 9% 
Total # unformed stools – RFX 6 ± 3.1; CIP 6.1 ± 3.7 
Duration of illness (h)- RFX 30.4 ± 21.2; CIP 27.2 ± 18.3 
Pathogen negative (#)- RFX 47; CIP 46 

 
 Rifaximin Ciprofloxacin 
 Completed study 92/93 90/94 
TLUS [95% CI] 25.7h 

[20.9, 38] 
25h 

[18.5, 35.2] 
TLUS pathogen negative 25.5h 30.0h 
TLUS pathogen specific 25.7h 25.0h 
Improvement w/i 24h of 
enrollment 

58%  64%

Improvement w/i 48h of 
enrollment 

83%  85%

Clinical cure  87% 88% 
Treatment failure 10% 6% 
Microbiological 
cure/failure for ETEC 

20/30 (67%) 
10/30 (33%) 

27/ 31 (87%) 
3/31 (10%) 

TLUS for those who failed 
to eradicate ETEC 

35.6h 
(n=10) 

10.9h 
(n=4) 

    Median values 

Not considered to be 
a pivotal trial by the 
FDA because of the 
dose of rifaximin 
used.  Considered to 
be a supportive trial 
 
Study designed to 
demonstrate non-
inferiority between 
treatments 

BID= twice daily; DB= double-blind; DD= double-dummy; PR= parallel; R= randomized; TID= three times daily; TMP/SMX= trimethoprim-sulfamethoxazole; RFX= rifaximin; TLUS= time to last 
unformed stool 
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Steffen 20038

R, DB, PC, PR 
 
Study conducted May 1999- June 2000 
  
•Antigua, Guatemala (n=100) 
•Guadalajara and Morelia, Mexico (n=195) 
•coast of Kenya north and south of Mombasa (n=85) 
 
Treatment arms 
•Rifaximin 200mg TID x 3 days(n=125) 
•Rifaximin 400mg TID x 3 days (n=126) 
•Placebo x 3 days (n=129) 

% male – 48-54% 
Mean age ± SD (years)- RFX600 29 ± 1.1; RFX1200 29.9 
± 1.0; PL 28.3 ± 0.9 
Pre-tx nausea – 53.2%-59.2% 
Pre-tx vomiting – 9.3%-16% 
Pre-tx abdominal pain/cramps- 86.4%-91.5% 
Pre-tx fever – 20.6%- 24.8% 
Total # unformed stools – median 5 (range 3-25) 
Duration of illness (h)- 30-31.8 
Fecal leukocyte + RFX600 16.2%; RFX1200 15%; PL 
18.7% 
Pathogen + RFX600 56%; RFX1200 47.6%; PL 47.3% 
 
 
 

 
 Rifaximin 

600mg/d 
Rifaximin 
1200mg/d 

Placebo 

 Completed study 92% 90.5% 85.3% 
d/c 2° LOE 3.2%  7.8% 
d/c 2° AE 0.8%  0 
TLUS (all) 
[95%CI] 

32.5h* 
[28.4, 43.4] 

32.9h* 
[22.7, 41.8] 

60.0h 
[45.5, 79.5] 

TLUS Mexico    32.5h 46.1h 59.1h
TLUS Guatemala    28.9h 23.3h 49.0h
TLUS Kenya    42.7h 30.3h 74.3h
TLUS Fecal leukocyte + 45.1h 36.7h Not available 
TLUS Fecal leukocyte - 32.5h* 30.1h* 57.0h 
TLUS ETEC  28.4h* 26.8h* 57.8h 
TLUS Bacterial infec + 28.4h* 30.3h 58.6h 
TLUS Bacterial infec - 43.4h* 36.8h* 64.4h 
TLUS Parasitic infec + 37.3h* 43.8h 60.8h 
TLUS Parasitic infec - 32.2h* 28.5h* 60.0h 
% Clinical cure  79.2%* 81%* 60.5% 
% tx failure 16%* 16.7%* 34.9% 
% clinical cure (leukocyte 
+ pts.) 

14/20 (70%) 15/17 (88%) 11/23 (48%) 

% pts with improvement at 
24-48h 

87%*   72%

% pts with improvement at 
48-72h 

91%*   78%

*significant vs. placebo 
Significance not determined for subgroups by country 

 

AE= adverse event; DB= double-blind; LOE= lack of efficacy; PC= placebo-controlled; PR= parallel; TID= three times daily; R= randomized; TLUS= time to last unformed stool 
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 Study RFDI30019

R, DB, PC, PR 
 
Study conducted July 2003-May 2003 
 
•Mexico (n=87)  
•Guatemala (n=103) 
•Calcutta, India (n=89) 
•Goa, India (n=117) 
•Peru (n=3) 
 
Treatment arms 
•Rifaximin 200mg TID x 3 days (n=197)  
•Ciprofloxacin 500mg BID x 3 days (n=101) 
•Placebo x 3 days (n=101) 
 
Antimotility agents other antidiarrheals, 
acetaminophen, NSAIDs, antacids, probiotics, other 
antibiotics, and theophylline were not allowed 
 
 

% male – 52.4% 
% white- 82% 
Mean age ± SD (years)- RFX 32.5 ± 13.33; CIP 34.2 ± 
14.36; PL33.4 ± 14.09  
Pre-tx nausea – RFX 60.4%; CIP 58.4%; PL 58.4% 
Pre-tx vomiting – RFX 19.3%; CIP 16.8%; PL 18.8% 
Pre-tx abdominal pain/cramps- RFX 94.4%; CIP 95%; 
PL 91.1% 
Pre-tx fever – RFX 19.8%; CIP 19.8%; PL 15.8% 
Pre-tx blood/mucus in stool- RFX 32.5%; CIP 24.8%; PL 
33.7% 
Mean # unformed stools 24h pre-enrollment– RFX 7.3 
±4.61; CIP6.9 ± 3.88; PL 6.9 ± 4.58 
Duration of illness (h) - RFX 30.4 ± 21.2; CIP 27.2 ± 
18.3; PL ?? 
Fecal leukocyte + RIFX 46.2%; CIP 37.6%; PL 44.6% 
% w/ diarrheagenic E.coli- RFX 37.6%; CIP 45.5%; PL 
37.6% 
% w/ inflammatory/invasive pathogens- RFX 23.4%; 
CIP 12.9%;  PL 18.8% 

 
 Rifaximin Ciprofloxacin Placebo 
Completed study 89.8% 93.1% 83.2% 
d/c 2° LOE 8.6% 2.0% 11.9% 
d/c 2° AE 1.0% 3.0% 1.0% 
All patients 
TLUS [95% CI] 

32.0h* 
[24.3, 44.9] 

28.8 *  
23.6, 48.0] 

65.5 
[40.2, 83.5] 

All patients 
% clinical cure 
% bacterial eradication 
% tx failure 

 
76.6% 
61.6% 
14.7% 

 
78.2% 
80.7%* 

6.9% 

 
61.4% 
51.7% 

Not shown 
Any pathogen positive 
TLUS 
% clinical cure 
% bacterial eradication 

 
40.3h 
73.4% 
60.2% 

 
28.3h 
74.1% 
79.3% 

 
48.3h 
64.5% 
50% 

E.coli positive 
TLUS 
% clinical cure 
% bacterial eradication 

 
23.9h* 
84% 

76.7% 

 
23.4h 
82.5% 
92.5% 

 
38h 

73.7% 
63.2% 

Pathogen negative 
TLUS 
% clinical cure 

 
23.5h* 
82.6% 

 
29.7h 
83.7% 

 
71.6h 
56.4% 

Mexico 
TLUS 
% clinical cure 

 
33.0h 
83.7% 

 
15.5h 
76.2% 

 
26.7h 
65.2% 

Guatemala & Peru 
TLUS 
% clinical cure 

 
23.5h 
88.7% 

 
20.8h 
96.3% 

 
41.4h 
80.8% 

Calcutta 
TLUS 
% clinical cure 

 
24.5h 
88.4% 

 
24.1h 
91.3% 

 
NC 

47.8% 
Goa 
TLUS 
% clinical cure 

 
72h 

51.7% 

 
70.5h 
53.3% 

 
69.7h 
51.7% 

Fever at baseline 
TLUS 
% clinical cure 
% bacterial eradication 

 
NC 
48% 
56% 

 
23.4h 
85.7% 
85.7% 

 
51.1h 
66.7% 
50% 

Blood at baseline 
TLUS 
% clinical cure 
% bacterial eradication 

 
63.5h 
57.1% 
61.9% 

 
55.5h 
72.2% 
72.2% 

 
69.7h 
56% 
48% 

TLUS Fecal leukocyte + 29.0h* 23.4h 72h 
TLUS Fecal leukocyte - 35.8h 44.1h 48.3h 

Median values for TLUS 
NC – not calculable 
*significant vs. placebo; Significance not calculated for TLUS by country,  % 
clinical cure and the subgroups for cipro vs. placebo, and bacterial eradication by 
subgroup 

1° analysis 
superiority of 
rifaximin vs. 
placebo; non-
inferiority vs. cipro 
(2° endpoint) 
 
There were 
problems with the 
data from the Goa 
and Mexico sites; 
therefore, data for 
each site is 
presented 
separately.  The 
TLUS when Goa 
and Mexico are 
excluded is: 
Rifaximin 23.8h 
Cipro 23.6h 
Placebo 65.5h 
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Appendix 2:  Hepatic encephalopathy 
Trial Cirrhosis history Dosage Duration of tx Distribution of 

severity 
Baseline PSE Improvement in PSE Other assessments 

Williams 200014

R, DB, dose-finding 
 

Bx proven cirrhosis 
History of HE 
Recent 
deterioration in 
their 
neuropsychiatric 
status 

Rifaximin 200mg q 8h 
(n=18) 
Rifaximin 400mg q 8h 
(n=19) 
Rifaximin 800mg q 8h 
(n=17) 
 
No protein restriction 

7 days Mental status 
grade  
Grade I (n=39) 
Grade II (n=12) 
Grade III (n=1) 
Subclinical (n=2) 

Baseline PSE index (%)  
Mean ± SD 
 
37.8 ± 11.4 (600mg/d) 
38.4 ± 13.8 (1200mg/d) 
41.7 ± 8.5 (2400mg/d) 

∆ PSE index  
Mean ± SD [95%CI] 
 
-6.4 ± 13.7 [-14, 1.2] 
-10.3 ± 13.7 [-17.4, -3.1] 
-10.7 [-17.8, -3.6] 

Ammonia (mean) 
600mg: 132.8 →107.1 µmol/l 
1200mg: 143.5 →143 µmol/l 
2400mg: 183.3→188.6 µmol/l 
 
 

Mas 200313

R, DB, DD, PR 
Cirrhosis with an 
acute HE episode 

Rifaximin 400mg q 8h 
(n=50) 
Lactitol 20g q 8h 
(adjusted to obtain 2 
soft stools/d) (n=53) 
 
Protein initially 
restricted to 20g/d and 
gradually increased to 
0.5g/kg/d 

5-10 days 
Mean length of 
tx 5.65d 
(rifaximin) 
5.75d (lactitol) 

HE Stage 
Stage I (n=31) 
Stage II (n=50) 
Stage III (n=22) 

Baseline PSE index (%)  
Rifaximin 61 (32 - 85)  
Lactitol 55 (25 - 89)  
 
Baseline PSE score 
Rifaximin 17 (19-21) 
Lactitol 15 (7-25) 
 
Median (range) 

PSE index at end 
Rifaximin 14 (0-61)* 
Lactitol 21 (7-68) 
 
PSE score at end 
Rifaximin 4.0 (0-17)* 
Lactitol 6.0 (2-19) 
 
Both groups had significant 
improvement versus baseline for the 
individual components of the PSE 
score. 
 
Median (range) 
*significant vs. lactitol 

Ammonia (median) 
120.5 →69.5 g/dl* 
124.1 →109 g/dl 
Resolution/improvement 
81.5% rifaximin 
80.4% lactitol 
Complete resolution 
53.1% rifaximin* 
37.2% lactitol 
 
*significant vs. lactitol 
 
 

Massa 199317

R, DB, DD, PR 
Cirrhosis diagnosed 
by clinical and 
laboratory data 
 
Patients presented 
with 1st to 3rd 
degree HE 
according to West 
Haven Criteria 

Rifaximin 400mg q 8h 
(n=20) 
Lactulose 10g q 8h 
(n=20) 
 
Protein restriction for  
HE stage I- <0.5g/kg/d 
HE stages II-III – no 
protein initially then  
20g/d qod was started 
as pt. improved 

15 days HE Stage 
Stage II (n=37) 
Stage III (n=3) 

PSE score (mean ± 
SEM) 
16.4 ± 0.6 
16.6 ± 0.7 

Mean PSE score (estimated from 
graph) 
 
Rifaximin 3* 
Lactulose 5 
 
• Both groups had significant 

improvement versus baseline 
for the individual components 
of the PSE score. 

• Mental status score, Reitan test, 
and EEG (days 6, 9) showed 
significantly greater 
improvement with rifaximin 

 
*significant vs. lactulose 

Ammonia (mean ± SEM) 
Rifaximin: 117.3 ± 8.5 → 62.4 ± 
4.4mcg/100ml* 
lactulose: 124.1 ± 7.7 → 73.5 ± 
2.8mcg/100ml 
 
*significant vs. lactulose 

DB=double-blind; DD= double-dummy; HE= hepatic encephalopathy; PR= parallel; PSE= portal systemic encephalopathy; R= randomized 
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Bucci 199315

R, DB, DD, PR 
Bx proven cirrhosis 
Signs and 
symptoms of PSE 

Rifaximin 400mg tid 
(n=30) 
Lactulose 10g tid 
(n=28) 
 
Protein restricted to < 
50g/d 
 

15 days PSE severity 
Mild (n=9) 
Moderate (n=38) 
Severe (n=11) 

PSE score (mean ± SD) 
16 ± 12 (rifaximin) 
18 ± 24 (lactulose) 

PSE score at day 15 (estimated from 
graph) 
 
10 (rifaximin) 
11.4 (lactulose) 
 
• Both groups had significant 

improvement versus baseline 
for the individual components 
of the PSE score. 

• Mental status score, 
cancellation test, and EEG 
showed significantly greater 
improvement with rifaximin 

 

Ammonia (mean) 
119 → 74mcg/100ml 
121→  78mcg/100ml 
 

Fera 199316

R, DB, DD, PR 
Cirrhosis of liver 
with signs and/or 
symptoms of HE 
(ammonia 
>115mg/100ml) 

Rifaximin 400mg q 8h 
(n=20) 
Lactulose 40mg q 8h 
(n=20) 
 
Protein restriction  
< 0.5g/kg/d 

For the first 2 
weeks of each 
month x 90 days 

PSE Severity 
Mild (n=38) 
Moderate (n=2) 

PSE score 
8.2 (rifaximin) 
8.1 (lactulose) 

PSE score at 2 weeks 
4.75 ± 0.34 (rifaximin) 
5.8 ± 0.32 (lactulose) 
 
PSE score at 90d  
1.4 (rifaximin) 
3.0 (lactulose) 
 
• Both groups had significant 

improvement versus baseline 
for the individual components 
of the PSE score. 

• Mental status score, Reitan test, 
and EEG showed significantly 
better improvement with 
rifaximin 

Ammonia (estimated from 
graph) 
Rifaximin: 120 → 68mcg/100ml 
Lactulose: 125 → 80mcg/100ml 
 
 

Miglio 199718

R, DB, PR 
 

Dx cirrhosis (liver 
bx, laparoscopy 
with bx, US, or 
clinical and lab 
data) 
Patients had 
chronic HE of 
grade 1 or 2 

Rifaximin 400mg tid 
(n=30) 
Neomycin 1g tid 
(n=30) 
 
Maximum protein 
intake 40g/d 

14 consecutive  
days each month 
x 6 months 

HE grade§ 
Grade I (n=37) 
Grade II (n=23) 

Not determined In all patients reduction in HE grade 
seen.  There were no difference 
between groups 
 
Improvement in the Reitan test was 
statistically greater with rifaximin. 

Ammonia (mean ± SD) 
Rifaximin: 210 ± 65.6 → 88.9 ± 
39.6mcg/100ml 
Neomycin: 202.1 ± 60.1 → 86.2 
± 42.9mcg/100ml 
 
 

§In Miglio et al., Grade I HE was defined as the presence of > 3 of the following: slow or slurred speech, disturbance of memory, abnormalities of behavior and/or mood, disturbance of gait, asterixis, 
writing abnormalities, abnormal performance of serial subtraction of 7’s, abnormalities of 5-pointed star, Reitan trail-making test, EEG changes according to Romer and Kurtz classification, fasting 
ammonia > 100mcg/100ml..  Grade 2 included patients with major mental status and behavioral changes, somnolence and disorientation. 
 
DB=double-blind; DD= double-dummy; HE= hepatic encephalopathy; PR= parallel; PSE= portal systemic encephalopathy; R= randomized 
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Appendix 3:   Other GI-related studies 
 Randomized double-blind Randomized open label Open label Retrospective 

Small intestinal 
bacterial overgrowth/ 
irritable bowel 
syndrome 

• RFX 400mg TID x 7d ays vs. 
chlortetracycline 333mg TID x 7 
days (n=21)23 

 
• RFX 400mg BID x 7days vs. 

activated charcoal 400mg BID x 7 
days (n=34)24 

 • RFX 750mg/d + paromomycin 
750mg/d for 1 week per month 
for 4 months (n=150)25 

 
• RFX 800mg/d x 7 days (n=10)26 
 
• RFX 400mg TID x 10 days 

(n=21)20 
 
• RFX 400mg TID x 7 days for 3 

months (n=12)21 
 
• RFX 800-1200mg/ d for 5 days 

(n=16)22 
 
• RFX 400mg BID or TID for 5 

days (n=12)19 

 

Crohn’s Disease RFX 400mg BID x 7days vs. placebo 
(n=26) 28

RFX 400mg BID x 7 days/month for 12 
months vs. placebo (n=10)28

 RFX 200mg TID x 16 weeks (n=29)27  

Ulcerative colitis RFX 400mg BID x 10 days vs. placebo 
(n=28)31

 • RFX 1800mg/d for three 10-d 
treatment periods (n=12)29 

 
• RFX 400mg BID x 10 days (n= 

31)30 
 
• RFX 400mg BID x 5 days 

(n=12)32 
 
• RFX 200mg TID x 10 days 

(n=12)33 

 

Pouchitis   • RFX 1000mg + cipro 500mg BID 
x 2 weeks (n=8)34 

 
• RFX 1000mg BID + cipro 500mg 

BID x 15 days (n=18)35 

 

Travelers’ diarrhea 
prophylaxis 

RFX 200mg QD, BID, TID vs. placebo 
x 2 weeks (n=209)36

   

Clostridium difficile  RFX 200mg TID x 10 days vs. vancomycin   
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colitis 500mg BID x 10 days (n=20)37

Pre-operative bowel 
preparation 

RFX 200mg TID x 3 days vs. 
perioperative gentamicin  vs. RFX 
200mg TID + perioperative gentamicin 
(n=128)40

• Cefotaxime 3g/day IV + RFX 400mg tid x 5 
days vs. cefotaxime 3g/day IV x 5 days 
(n=30)38 

• RFX 200mg tid vs. RFX 400mg tid x 3 days 
(n=36)41 

• RFX 400mg bid x 3 days  vs. paromomycin 
500mg bid x 3 days (n=38)42 

 Tobramycin + clindamycin  
compared to aztreonam + RFX 
200mg TID x 2 days (n=535)39

H. pylori eradication  • RFX suspension 1800mg TID + omeprazole 
20mg BID x 14 days vs. RFX tablets 
1800mg TID + omeprazole 20mg BID x 14 
days (n=20)43 

 
• RFX suspension 200mg TID + amoxicillin 

1000mg BID + omeprazole 40mg qd x 14 
days vs. RFX suspension 200mg TID + 
erythromycin 600mg TID + omeprazole 
40mg QD x 14 days (n=20)44 

  

Uncomplicated 
diverticular disease 

Glucomannan 2g/day for 7 days/month 
x 12 months vs. glucomannan 2g/d + 
RFX 400mg BID x 7 days/month x 12 
months (n=168)47

 
 

• RFX 200mg BID vs. RFX 400mg BID vs. 
mesalazine 400mg BID vs. mesalazine 
800mg BID for 10 days/month x 12 months 
(n=248)45 

 
• Glucomannan 4g/d + RFX 400mg BID x 7 

days /month x 12 months vs. Glucomannan 
4g/d x 12 months (n=968)46 

 
• RFX 400mg BID + mesalazine 800mg TID 

x 7 days followed by RFX 400mg BID + 
mesalazine 800mg BID for 7 dys/months x 
12 months vs. RFX 400mg BID x 7 days 
then RFX 400mg BID for 7 days/months x 
12 months (n=218)47 

 
• Fiber 20g/d x 12 months vs. fiber 20g/d + 

RFX 400mg BID x 7 days/ month x 12 
months (n=217)53 

 
• Glucomannan 2g/day x 12 months vs. 

glucomannan 2g/day + RFX 400mg BID x 
7 days/month x 12 months (n=217)54 

 

• RFX 400mg TID x 14 days 
(n=56)48 

 
• RFX 400mg BID x 10 days 

(n=33)51 
 
• RFX 400mg BID x 7 days 

followed by lactobacilli 
recolonization x 7 days for 12 
months (n=45)52 

 
• RFX 400mg BID x 10 days 

(n=20)55 
 
 
 

Neomycin + bacitracin, 
paromomycin, or rifaximin  
administered at monthly cycles of 7-
day courses vs. no antibiotics 
(n=505)50

BID= twice daily; cipro= ciprofloxacin; QD= once daily; RFX= rifaximin; TID= three times daily 
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