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OBJECTIVE: Our aim was to compare the efficacy and safety5). However, according to a survey conducted among more
of rifaximin, a virtually nonabsorbed antibiotic, 600 and than 60,000 travelers who visited various destinations (2),
1200 mg per day, with placebo in patients with travelers’up to more than 50% had included loperamide and less than
diarrhea. 10% a quinolone in their travel kit, and a small minority
METHODS: This was a multicenter, 1:1:1 randomized, par- used prophylactic antimigrgbials (Steffen. R, unpublished
data). Travel health physicians, pharmacists, and travelers

allel-group, double-blind study, conducted in Antigua, Gua- ; o .
) . ) o eem reluctant to prescribe and use such medication, being
temala; Guadalajara and Morelia, Mexico; and the coast of

Kenya north and south of Mombasa. Adult patients With?%%ri?; T:;VE mainly about cost, resulting resistance, and
acute travelers’ diarrhea were recruited; exclusion criteria ..~ . "™ . : L
Rifaximin, a virtually nonabsorbed, semisynthetic rifa-

included primarily medication that could influence the out- . L o .
. : . mycin derivative, has a broad antimicrobial spectrum that
come. Subjects were treated for 3 days, three times dail

follow-up lasted 5 days. For each 24-h period, the Subject|hcludes most gram-positive and gram-negative bacteria,

. oth aerobes and anaerobes. Its characteristics have been
completed a diary card. Pre- and posttreatment stool, bloo : . - .
i described previously (6). Other nonabsorbed antimicrobials,
and urine samples were assessed.

such as bicozamycin (7) and aztreonam (8)—neither of
RESULTS: Among the 380 volunteers, median time to the which were marketed—were previously shown to be effec-
last unformed stool was 32.5 and 32.9 h in both rifaximintive in the treatment of TD. Similarly, in a first small trial
groups, compared with 60.0 h with placelp= 0.0001). with TD patients, rifaximin was at least as effective as
Also, secondary clinical outcome measures were favorablgo-trimoxazole and showed significantly better outcome in
influenced by the active agent. No relevant side effects wershortening the duration of diarrhea when compared with two
reported. historical placebo groups (9). A larger study demonstrated
CONCLUSION: Rifaximin is efficacious and safe for treat- that rifaximiq was as effective as ciproﬂoxagin in the treat-
ment of TD in U.S. students newly arrived in Mexico and

ment of travelers diarrhea at daily doses of 600 mg Olinternational tourists in Jamaica (10). To broaden the expe-

higher. (Am J Gastroenterol 2003;98:1073-1078. © 2003, : ; . P
rience with respect to safety and efficacy of rifaximin, and

by Am. Coll. of Gastroenterology) ) ; X .
particularly to assess it as a therapeutic agent against TD

Infectious diarrhea in travelers is caused by bacterial pathcacquired in various regions of the world, a multicenter study

gens in approximately 80% of cases. There are variouwas initiated. The objective was to compare rifaximin 200

evidence-based options for prophylaxis and therapy of travng t.i.d., 400 mgt.i.d., and placebo.

elers’ diarrhea (TD) (1), but many among them are not

practlcal. Fo.r instance, cqmpllance W!th the recommendaMA.rIERI ALS AND METHODS

tion to abstain from potentially contaminated food and bev-

erage is low both among European and American travelershe protocol for this multicenter, randomized (1:1:1), par-

(2). Fastest relief of TD may be offered by the combinationallel-group, double-blind, placebo-controlled study was re-

of antimotility and antimicrobial agents (3), although not all viewed and adopted by the ethical committees at the inves-

studies have shown an additive effect of the combination (4tigators’ institutions in Zurich, Switzerland, Houston,
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Texas, and Batimore, Maryland, as well as by the loca
committees at the three study sitesin Kenya (coast north and
south of Mombasa), Mexico (Guadalgjaraand Morelia), and
Guatemala (Antigua).

Male and female nonindigenous travelers—mainly tour-
ists, or in Mexico, studentsfrom U.S. universities at least 18
yr of age (16—17 yr with parents consent)—were invited to
volunteer for the study if affected by acute diarrhea. All
subjects were enrolled between May 1999 and July 2000,
usually within 2 wk of arrival. Diarrheawas defined as three
or more unformed stoolsin the 24 h prior to enrollment, with
at least one additional sign of enteric infection: abdominal
pain or cramps, nausea, vomiting, fever of at least 100°F or
37.8°C, macroscopic blood in the stools, fecal urgency,
excessive gadflatulence, or tenesmus. Exclusion criteria
were symptoms lasting for more than 72 h, clinical findings
suggesting moderate or severe dehydration, pre-existing un-
stable or clinically significant illness, use of antimicrobias
with potential activity against enteric pathogens within the 7
days prior to randomization, more than two doses of a
symptomatic antidiarrheal compound within 8 h preceding
randomization, use of any symptomatic drug, such asaspirin
or ibuprofen, within 2 h preceding randomization, hyper-
sensitivity or alergy to rifaximin or other rifamycin-like
compounds, previous participation in trials involving rifaxi-
min, pregnancy, breastfeeding, and unwillingness to use
adequate contraception in the course of the study.

After signing the informed consent forms, the subjects
were required to provide a stool, serum, and urine sample.
Upon completion of the baseline assessment, they were
given the trial medication and instructed to ingest a dose
three times daily for 3 days and to complete a diary card
every day. Thefirst dose was taken under supervision of the
study physician. A second visit with the on-site investigator
was scheduled for day 4, that is, 24—48 h after the last drug
dose, when they were required to submit a second stoal,
serum, and urine sample and to undergo a final physical
examination. The total duration of participation in the study
was 5 days (120 h).

Subjects who had taken less than five doses in the first
48 h were rated as noncompliant, as per inspection of the
medication blister cards and the diary.

Stool samples provided before starting and then after
ending therapy underwent gross observation for blood and
mucus as well as microscopic evauation for leukocytes at
the regional laboratory affiliated with the study site. Each
stool was cultured there for identification of the following
enteric bacterial pathogens. Shigella, Salmonella, Campy-
lobacter jejuni, Aeromonas, Vibrio, Plesiomonas, and Yer-
sinia enterocolitica. Five Escherichia coli-like colonies
were isolated from each stool sample at the regional labo-
ratory and transported to the central study laboratory at The
University of Texas School of Public Health, Center for
Infectious Diseases, Houston, on peptone stabs. At the cen-
tral laboratory, enterotoxigenic E. coli was identified by
production of heat labile (LT) or heat stable (ST) entero-
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toxin or both by DNA hybridization/probe technique (11).
Protozoal pathogens, including Entamoeba histolytica,
Cryptosporidium, and Giardia, were identified as previously
described in the central study laboratory at The University
of Texas School of Public Health, Center for Infectious
Diseases, Houston (11).

Similar to previous studies and following existing guide-
lines (12), the primary efficacy endpoint was the time
elapsed from ingestion of the first dose of medication to
passage of the last unformed stool (TLUS). “Wellness’
(cure) was defined as 48 h with no unformed stools and no
fever, or 24 h without watery stools, maximum two soft
stools, and no clinical symptoms. Stools were defined as
formed if they retained their shape, otherwise they were
unformed (i.e., soft if they took the shape of a container and
watery if they could be poured).

Secondary endpoints included the number of subjects
with improvement of diarrhea (=50% reduction of bowel
movements) during 24-h intervals, the number of unformed
stools passed per time interval, the number of subjects who
were declared “well,” the number of treatment failures (clin-
ical deterioration or worsening of symptoms, subject con-
sidered too ill to continue in a placebo-controlled study, or
illness continuing after 120 h), and the number of subjects
with microbiological cure, defined as a negative posttreat-
ment culture with respect to the determined pretreatment
etiologic agent.

Safety was assessed by analyzing adverse events as re-
corded on the diary cards or observed at the clinic visit, and
by changes in vital signs and clinical laboratory tests (he-
matology, chemistry, and urinalysis) from pre- to posttreat-
ment.

The sample size determination was based on a0.025 level
of significance for comparing each of the rifaximin groups
with placebo (overall level of significance 0.05 for two
pairwise comparisons), and an equal number of subjects
required for each group. The sample size required to meet
these parameters was estimated to be 90 subjects per group
for a power of 0.90. To satisfy safety requirements for
regulatory submissions, the sample size of 120 per group
was selected. Only the intent-to-treat population (all ran-
domized subjects) is described here, with statistical analyses
carried out to determine the efficacy, but the results with the
efficacy-evaluable population were very similar (data not
shown). Consistent with guidelines, a safety population was
defined, consisting of all randomized subjects who received
at least one dose of study medication (13).

Statistical methods used for the analysis of TLUS in-
cluded Kaplan-Meier methods, log-rank tests, and a propor-
tional hazard model (Wald statistic) incorporating terms for
treatment and site. The significance of differences between
continuous variables was assessed by analysis of variance,
and the Kruskal-Wallis test was employed when the data
were not normally distributed. x? testing was used for qual-
itative variables. All tests were two-tailed, and the overall
level of significance was defined as p = 0.05.
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Table 1. Study Population
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Characteristics Placebo Rifaximin 600 mg/day Rifaximin 1200 mg/day

Subjects recruited (ITT) 129 125 126
Exclusion* for

Inclusion/exclusion violation 4 3 6

Lack of diary day 1 or 2 4 2 2

Lack of compliance (Rx < 2 d) 6 6 6
Efficacy evaluable population 119 116 114
Age (yr) (ITT)

Mean = SEM 283+ 0.9 29.0*+11 299+ 1.0

Range 1669 18-72 1866
Gender: maefemale ratio 51:49 54.46 48:52

ITT = intent-to-treat population.
* More than one reason possible.

RESULTS

Among the 380 subjects enrolled (Table 1), most of whom
were Caucasians, there were no significant differences with
respect to demographic criteria. Similarly, no significant
differences were registered with respect to baseline disease
characteristics, including duration of pretreatment illness
(median 30.0-31.8 h in the three groups), number of un-
formed stools (median 5, range 3-25), proportion of con-
comitant symptoms, such as abdomina pain/cramps
(86.4%—91.5%), urgency (86.0%—87.3%), excess gas/flatu-
lence (76.8%—79.8%), nausea (53.2%-59.2%), tenesmus
(31.0%-35.7%), fever (20.6%—24.8%), and vomiting
(9.3%-16.0%). Also, the initial stool examination showed
no significant between-group differences when leukocytes,
gross blood, and pathogens were compared. Vital signs,
height, and weight were similarly distributed across treat-
ment groups, and the same applied for pretreatment and
concomitant medications.

0.9

0.8 1

Probability of wellness
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Median TLUS was 60.0 h in the placebo group, 32.5 hin
the rifaximin 600-mg group, and 32.9 h in the 1200-mg
group (p = 0.0001 for each of the two active medication
groups vs placebo) (Figure 1). Both in the placebo and in the
two rifaximin groups, TLUS was markedly longer in Kenya
compared with the two Latin American study sites; rifaxi-
min 1200 mg shortened TLUS most effectively in two of the
three sites (Table 2).

WEellness (clinical cure) was declared within 120 h in
79.2% and 81.0% of subjects in the low- and high-dose
rifaximin groups, respectively, compared with 60.5% in the
placebo group (p = 0.001 for each active treatment group vs
placebo). Treatment failures were observed in 45 (34.9%)
subjects in the placebo group, compared with 20 (16.0%) of
those with rifaximin 600 mg and 21 (16.7%) with rifaximin
1200 mg daily (p = 0.001).

An improvement was significant in the rifaximin 600 mg
groups versus placebo in the 24—48-h and 48—72-h inter-
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Figure 1. Probability of TLUS for the intent-to-treat population.
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Table 2. Median TLUS (in Hours) at the Various Study Sites and According to the Pretreatment Stool

Rifaximin Rifaximin
Study Site n Placebo 600 mg/day 1200 mg/day p
Mexico 195 590.1 325 46.1
Guatemala 100 49.0 28.9 233
Kenya 85 74.3 427 30.3
Total 380 60.0 325 329 0.0001*
Subgroups
Leukocyte positive 60 N/A 45.1 36.7 0.067/0.003t
Leukocyte negative 315 57.0 325 30.1 0.0004/0.003t
Bacterial infection positive 163 58.6 28.4 30.3 0.001/0.06t
Bacterial infection negative 216 64.4 434 36.8 0.017/0.0004t
Parasitic infection positive 57 60.8 373 43.8 0.033/0.123t
Parasitic infection negative 313 60.0 322 285 0.033/0.123t

N/A = not available.

* Each rifaximin group vs placebo. Wald Statistic (proportional hazards model with terms for treatment group and site).
T Rifaximin 600 mg/day and rifaximin 1200 mg/day, respectively, vs placebo. Log-rank test (survival model).

vals. In the 24—48-h interval, improvement was noted in
87% of subjects in the rifaximin 600 mg group, compared
with 72% in the placebo group (p = 0.007). In the 48—72-h
interval, the rate of improvement was 91% for the 600-mg
group, compared with 78% for the placebo group (p =
0.008). In the same intervals, the rate of improvement in the
rifaximin 1200 mg group was higher than in the placebo
group, but the significance level did not meet the planned
0.025 level for statistical significance. The mean number of
unformed stools passed per time interval on day 1 was 3.8
for placebo and 3.1 for both active treatment groups, on day
2 it was 2.6 and 1.6, respectively, and on the last surveyed
day 0.9 and 0.5, respectively (p = 0.001, repeated measures
analysis of variance).

By decreasing order, the pathogens detected were ente-
rotoxigenic E. coli (ETEC) ST, ETEC LT, ETEC LT/ST,
Cryptosporidia, Giardia lamblia, Salmonella, and Shigella
species. In Mexico and Guatemala, approximately half of
the subjects had no pathogen identified pretreatment,
whereas in Kenya at least 80% of subjects had one or more
pathogens identified in the pretreatment stool.

The rate of microbiological cure based on those subjects
with at least one pathogen at pretreatment was not signifi-
cantly different across treatment groups. Just less than one
fifth of subjects in each group had pathogens in their post-
treatment stool sample that had not been detected in the
pretreatment sample, the most common newly isolated en-
tities being again ETEC LT, ETEC ST, ETEC LT/ST, and
Cryptosporidia.

In subjects with leukocyte-negative stools, TLUS was
significantly reduced by both active treatments (median 32.5
and 30.1 hiin the 600- and 1200-mg groups, respectively, vs
57.0 h in the placebo group, p = 0.003 and p = 0.004 for
both active treatment groups, respectively), whereas in the
fewer subjects with leukocyte-positive stools, TLUS was
only significantly reduced by rifaximin 1200 mg (median
36.7 h, median not achieved for placebo, p = 0.003, log-
rank test) but not by rifaximin 600 mg (median 45.1 h, p =
0.067, log-rank test).

Median TLUS for subjects without parasitic infection was
32.2 hintherifaximin 600 mg group and 28.5 h in the 1200
mg group versus 60.0 h in the placebo groups (p = 0.0005
and p = 0.0002 vs placebo, respectively, log-rank test).
Insufficient data were generated for subjects with a parasitic
infection to achieve significant results, but the trend was
also in favor of the active treatment groups.

Study drug—related adverse events were reported by 90
subjects (69.8%) in the placebo group, 74 (59.7%) in the
rifaximin 600 mg group, and 88 (69.7%) in the rifaximin
1200 mg group, without significant differences between
groups. Most reported adverse events were Gl-related, oc-
curring in 61.1%, 50.8%, and 57.9% of subjects in the
placebo, rifaximin 600 mg, and rifaximin 1200 mg groups,
respectively. Worsening of enteric symptoms was aso re-
corded as an adverse event, and this may account for the
relatively high incidence of Gl effects. The next most fre-
guent and non-Gl type adverse event was headache, which
was reported for 19 (15.1%) subjects in the rifaximin 1200
mg group versus 10 subjectsin each of the rifaximin 600 mg
(8.1%) and placebo (7.8%) groups (not statisticaly signif-
icant differences). Fatigue was the only complaint reported
more frequently (1.1%) in the rifaximin 1200 mg group (p
= 0.023, Fisher exact test).

One single adverse event was reported as serious. It
occurred in a subject taking placebo after the first day of
treatment and was a case of severe diarrhea and cramps, for
which the subject was hospitalized for one night. One pa-
tient receiving rifaximin 600 mg/day prematurely termi-
nated medication after the first day of treatment because of
feeling of malaise with lack of appetite. Both patients had an
uneventful recovery.

DISCUSSION

This study, in which results were pooled across three study
sites on two continents, demonstrates that rifaximin at both
the 600 mg daily and 1200 mg daily dose levels significantly
reduced the duration of posttreatment diarrhea (TLUS), the
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primary efficacy parameter, when compared with placebo.
Primary efficacy results were supported by significant im-
provement in the number of unformed stools per time in-
terval and improved rates of wellness in the rifaximin
groups compared with the placebo group. Treatment failure
occurred in the placebo group at twice the rate in each
rifaximin group. These findings are consistent with the two
previous studies in which the effect of rifaximin on TD has
been assessed (9, 10). Generally, there was no significant
difference between the 600 mg and 1200 mg dosages, with
adlight trend in advantage for the higher dose in two of three
sites (mainly in Kenya, where a far higher bacteria and
parasitic detection rate was observed).

The assessment of microbiological cure was confounded
by the low number of pathogens identified in the pretreat-
ment diarrhea sample at both Latin American study sitesand
the relatively high proportion of new isolated pathogens in
the posttreatment stool samples. Although antibacterial ther-
apy significantly shortens the illness, it may not render the
posttreatment stool cultures negative for enteric pathogens;
as previoudy observed, eradication or failure to eradicate
the pathogen does not correlate with clinical improvement
to antimicrobial therapy (14). These analyses thus were of
limited usefulness. The eradication rates in the rifaximin
groups and placebo were similar, but comparable to the
findings of previous rifaximin studies in the same popula-
tion (9, 10). Similar to previous studies, a relatively high
rate of newly identified pathogens were identified in the
posttreatment samples, supporting the idea that reinfection
is common in that setting as the travelers continue to ingest
contaminated food. Plasmid analysis can demonstrate
whether reinfection occurs with different strains (15).

In this study in TD, rifaximin, similar to other potent
antimicrobials, significantly shortened the duration of the
illness. Whereas earlier studies of rifaximin in travelers
were carried out mainly in Mexico, this study was con-
ducted in three different regions of the world, giving a
global orientation to the study and its results. Interestingly,
despite an unusua high incidence of Cryptosporidium in-
fection in Kenya, the clinical improvement of the rifaximin-
treated subjects at this site was significantly superior to
placebo-treated subjects, which may illustrate activity
against this pathogen as previously observed (16). Addition-
aly, the significant reduction of the illness duration
achieved with the daily dosage of 1200 mg in subjects with
fecal leukocyte-positive diarrhea suggest that rifaximin may
be effective against invasive or inflammatory pathogens,
similar to other virtually nonabsorbable antibiotics, bicoza-
mycin and aztreonam (7-9). This aspect should be investi-
gated in a separate trial in a setting where this frequently
occurs.

As expected for a poorly absorbed antimicrobial, rifaxi-
min up to 1200 mg daily for 3 days was well tolerated by
subjects with TD. No serious adverse events occurred in the
active treatment groups. The most frequently reported ad-
verse events were Gl events or headache, as often seen in
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acute diarrhea. Rates for adverse events were similar among
treatment groups and, for some Gl events, higher in the
placebo group compared with the rifaximin groups. The
higher incidence of fatigue in the 1200-mg group is surpris-
ing and without plausible explanation, particularly because
this was not observed in a previous study with 1800 mg
daily (9). No clinically significant changes from pretreat-
ment to end-of-study evaluation were noted in the labora-
tory data, vital signs, or physica examination (data not
shown).

Although no drug—drug interaction was formally evalu-
ated in thistrial, there is no indication that rifaximin would
have significant drug interactions (e.g., with antimalarials).
The agent showed no potentia to inhibit microsomal
CYP450 isozymes at concentrations ranging from 2 to 200
ng/ml, and rifaximin, unlike rifampin, has no potential to
inhibit or to induce human hepatic cytochrome P450 at
anticipated clinical plasma concentrations. The lack of any
significant induction between rifaximin and human cyto-
chrome P450 is also consistent with an absence of any
significant induction of drug metabolizing enzymes in the
liver and the gastrointestina tract of rats given the agent
orally for 6 months (unpublished data).

In conclusion, rifaximin is a potent and well-tolerated
agent, to be recommended for inclusion in the travel kit for
treatment of TD. Having an effective drug that is exclu-
sively used to treat bacteria diarrhea is preferred for man-
aging enteric disease in the situation where a drug is im-
portant in the therapy of bacterial infections of the GlI,
urinary, and respiratory tracts, which is the case for the
fluoroguinolones. If resistance develops from the selective
pressure of widespread use of the quinolones, this would
have public hedlth significance. Also, a poorly absorbed
drug should be safe to use in children and pregnant women,
a problem with the current TD treatment regimens. More
data are needed to judge the value of rifaximin in inflam-
matory or invasive illness.

ACKNOWLEDGMENTS

This study has been designed and sponsored by Salix Phar-
maceuticals, Palo Alto, California.

Address correspondence to: Robert Steffen, M.D., University of
Zurich, ISPM Division of Communicable Diseases, Sumatrastrasse
30, CH-8006 Zurich, Switzerland.

Received June 27, 2002; accepted Oct. 10, 2002.

REFERENCES

1. DuPont HL, Ericsson CD. Prevention and treatment of trav-
elers’ diarrhea. N Engl J Med 1993;328:1821-7.

2. von Sonnenburg F, Tornieporth N, Waiyaki P, et a. Risk and
aetiology of diarrhoea at various tourist destinations. Lancet
2000;356:133-4.

3. Ericsson CD, DuPont HL, Mathewson JJ. Optimal dosing of



1078

10.

Steffen et al.

ofloxacin with loperamide in the treatment of non-dysenteric
travelers' diarrhea. J Travel Med 2001;8:207-9.

. Taylor DN, Sanchez JL, Candler W, et a. Treatment of trav-

elers diarrhea: Ciprofloxacin plus loperamide compared with
ciprofloxacin alone. A placebo-controlled, randomized trial.
Ann Intern Med 1991;114:731-4.

. Petruccelli BP, Murphy GS, Sanchez JL, et al. Treatment of

traveler’s diarrhea with ciprofloxacin and loperamide. J Infect
Dis 1992;165:557-60.

. Steffen R. Rifaximin: A nonabsorbed antimicrobial as a new

tool for treatment of travelers' diarrhea J Travel Med 2001,
8(suppl 2):S34-9.

. Ericsson CC, DuPont HL, Sullivan P, et a. Bicozamycin, a

poorly absorbable antibiotic, effectively treats travelers' diar-
rhea. Ann Intern Med 1983;98:20-5.

. DuPont HL, Ericsson CD, Mathweson JJ, et al. Oral aztreo-

nam, a poorly absorbed yet effective therapy for bacteria
diarrheain US travelers to Mexico. JAMA 1992;267:1932-5.

. DuPont HL, Ericsson CD, Mathewson J1J, et a. Rifaximin: A

nonabsorbed antimicrobial in the therapy of travelers diar-
rhea. Digestion 1998;59:708—14.

DuPont HL, Jiang ZD, Ericsson CD, et a. Rifaximin versus
ciprofloxacin for the treatment of traveler’s diarrhea: A ran-

11.

12.

13.

14.

15.

16.

AJG - Vol. 98, No. 5, 2003

domized, double-blind clinical trial. Clin Infect Dis 2001;33:
1807-15.

Jiang ZD, Lowe B, Verenker MP, et al. Prevalence of enteric
pathogens among international travelers with diarrhea ac-
quired in Kenya (Mombasa), India (Goa), or Jamaica (Mont-
ego Bay). J Infect Dis 2002;185:497-502.

DuPont HL, Cooperstock M, Corrado ML, et al. Evaluation of
new anti-infective drugs for the treatment of acute infectious
diarrhea. Clin Infect Dis 1992;15(suppl 1):S228-35.
International Federation of Pharmaceutical Manufacturers As-
sociations. ICH harmonized tripartite guideline: Structure and
content of clinical study reports (E3). Geneva, Switzerland:
The ICH Steering Commitee, IFPMA, 1995.

Ericsson CD, DuPont HL, Mathewson JJ, et al. Test-of-cure
stool cultures for travelers diarrhea. J Clin Microbiol 1988;
26:1047-9.

Adachi JA, Ericsson CD, Jiang ZD, et a. Natural history of
enteroaggregative and enterotoxigenic Escherichia coli infec-
tionamong U. S. travelersto Guadal gjara, Mexico. JInfect Dis
2002;185:1681-3.

Amenta M, Dalle Nogare ER, Colomba C, et a. Intestina
protozoain HIV-infected patients: Effect of rifaximinin Cryp-
tosporidium parvum and Blastocystis hominis infections.
J Chemother 1999;11:391-5.



	Therapy of Travelers’ Diarrhea With Rifaximin on Various Continents
	MATERIALS AND METHODS
	RESULTS
	DISCUSSION
	ACKNOWLEDGMENTS
	REFERENCES


