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Since 1995, the outlook for patients with hiv infection
has improved significantly with the advent of triple-drug-potent

antiretroviral (ARV) therapy regimens. The current, preferred regi-
men includes 2 nucleoside analog reverse transcriptase inhibitors
(NRTIs) plus either a protease inhibitor (PI) or a non-nucleoside
reverse transcriptase inhibitor (NNRTI). These triple-drug regimens
have allowed thousands of patients who were virtually on death’s
door with AIDS-defining opportunistic infections to live and, in
many cases, recover their health to the extent they can return to full-
time employment. In addition, the introduction of well-tolerated and
potent ritonavir-boosted PIs (which in many cases can be dosed once
daily) have been additional incremental advances. Only one attach-
ment/entry inhibitor is currently approved by the FDA — enfuvirtide
(FuzeonTM). While this drug plays a role in improving the likelihood
of successful salvage therapy in patients infected with multiple-class
ARV resistance, its need for twice-daily subcutaneous injections and
frequent severe injection-site reactions makes it a tough drug to take
for a chronic illness. The CCR5 co-receptor inhibitors currently in
late-stage clinical development have been somewhat disappointing
when studied in patients with advanced disease and resistant virus.
This is probably related to the fact that many patients with late-stage
HIV disease have CXCR4 or dual-tropic virus.

It is clear that developing antiretroviral agents that are active
against viral targets other than RT and protease is desirable. During
the late 1980s and early 1990s, there was brief enthusiasm for target-
ing processes such as glycosylation and myristoylation, which, while
necessary for post-translational modification of cellular proteins, are
also ubiquitous cellular processes and inhibitors targeting these
processes proved to be extremely toxic in vivo. 
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Integrase (IN) is the third gene product of the HIV poly-
merase gene (the others being protease and RT). It performs
two basic molecular functions: a) causes 3' processing of
the double-stranded cDNA product of reverse transcription,
then b) catalyzes strand transfer to incorporate the cDNA
into the host cell genome. Merck and Company began a
drug discovery program targeting HIV integrase back in
the late 1980s and early 1990s. While identifying a num-
ber of lead compounds which displayed good in vitro
activity against HIV, many of their compounds did not
make it into clinical development due to either poor
bioavailability or toxicity in animals. The company’s per-
sistence and patience seems to have finally been rewarded
with MK-0518. Both MK-0518 and a second integrase
inhibitor in development by Gilead, GS 9137, act on this
latter step by inhibiting strand transfer. 

MK-0518 is administered orally every 12 hours, does
not require ritonavir boosting, is metabolized by glu-
curonidation, and is neither a substrate nor an inducer of the
cytochrome P450 system. The drug appears to be safe and
well tolerated with adverse events comparable to placebo.1

There is no significant food effect2 and no known drug
interactions.3

In a 16-week Phase II monotherapy dose-ranging study
in 30 treatment-naïve patients, MK-0518 produced > 50 ×
viral load reductions in all patients with HIV RNA levels
< 400 copies/mL in 50–57% and < 50 copies/mL in
13–29% of patients. During the second phase of the study,

the original 30 patients plus an additional 168 patients
received tenofovir (TDF) and lamivudine (3TC) plus either
MK-0518 or  efavirenz. After 24 weeks of therapy 85–95%
of MK-0518 patients and 92% of efavirenz patients
achieved HIV RNA levels of < 50 copies/mL.1

A second Phase II, randomized, double-blind, place-
bo-controlled trial compared 200, 400, and 600mg BID
regimens vs placebo. All patients received optimized
background therapy (OBT). Inclusion criteria included
the requirement that all patients were failing ARVs and
had resistance to at least one drug across the three con-
ventional ARV classes. In this tough patient population
at the 16 week interim analysis point, dose levels of MK-
0518 produced HIV viral loads of < 400 copies/mL in
64–84% vs only 22% for placebo.3

Earlier this year Merck began two Phase III, randomized,
double-blind, placebo-controlled trials in patients failing
HAART on OBT and will evaluate MK-0518 vs placebo. In
addition, sites are being selected in the United States to eval-
uate MK-0518 as part of an expanded access program.

In addition to the Merck entry in this field, Gilead
Sciences recently in-licensed from Japan a quinolone-based
strand transfer inhibitor, now identified as GS 9137. This
compound also appears to display favorable pharmacoki-
netics and may be dosed BID or once daily when boosted
with low-dose ritonavir.4 Its absorption is enhanced in the
presence of food.5 In a small Phase I/II dose ranging study
in treatment naïve patients GS 9137 showed significant
antiretroviral activity compared with placebo.4

Integrase inhibitors show excellent in vitro activity
against HIVs resistant to all 3 of the traditional antiretro-
viral drug classes. So far, their in vivo activity appears
excellent as well, even in patients with advanced disease
and those infected with broad ARV-resistant virus. The ulti-
mate role of integrase inhibitors in our therapeutic arsenal
will be determined by longer term clinical trials. While
resistance to integrase inhibitors has been demonstrated in
vitro,6 additional experience is needed to assess the poten-
tial for resistance development in vivo. 

Expanded Access Research Program

EARMRK, the expanded access research program
from Merck, is intended to provide early access to MK-
0518, the company’s investigational HIV medication,
for patients who are resistant to existing classes of anti-
retroviral medications and who require an HIV treat-
ment regimen containing a medication to which they
may not be resistant. EARMRK is a global program that
will provide free MK-0518 to qualified patients for the
duration of the program through a research study.
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To qualify for the EARMRK program, patients must
have documented resistance or intolerance to at least on
drug in each of the 3 major classes of anti-HIV medica-
tions — nucleoside analogues (RTIs), non-nucleoside
reverse transcriptase inhibitors (NNRTIs), and protease
inhibitors (PIs).

Patients who qualify must not be adequately suppressing
viral load on their current regimen and be at risk of clinical
or immunologic progression. Their physician must deter-
mine that they need such an investigational medication to
construct a potentially viable regimen. To be eligible,
patients must be at least 16 years old.

The safety and efficacy of MK-0518 has not been estab-
lished. To increase the likelihood that patients will respond
to treatment, patients are encouraged to optimize their cur-
rent regimen when beginning therapy with MK-0518. To
do this, it is recommended that patients failing their current
regimen receive at least 2 new antiretroviral medications to
which their virus is still sensitive.

Eligible patients will be able to use MK-0518 with any
available antiretroviral medications, including other med-
ications available through expanded access research pro-
grams sponsored by other manufacturers after review and
approval by the sponsor.

Patients are ineligible if they are currently or were previ-
ously participating in a clinical trial with MK-0518. They
also are ineligible if they are taking any medications prohib-
ited by the study protocol, including phenobarbital, pheny-
toin, and rifampin. Patients with acute hepatitis and patients
who are pregnant or breast-feeding are also ineligible.
Other exclusions apply.

Physicians interested in participating in the EARMRK
expanded access research program should access
www.earmrk.com.   ■
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TRAVELERS’ DIARRHEA IS THE MOST COMMON CLINICAL

ailment affecting tourism among travelers who
move from industrialized to developing countries.1

Travelers’ diarrhea is usually self limiting, and is
defined as the passage of 3 or more loose stools per day
in addition to one of the following gastrointestinal
symptoms: fever, nausea, abdominal cramps, or fecal
urgency.2 Travelers’ diarrhea is expected to occur in 11
million travelers each year and, although rarely life
threatening, it is associated with at least 1% of sufferers
being hospitalized, 20% being confined to bed, and up to
40% changing their itinerary.3

The majority of travelers’ diarrhea cases are caused by
infectious enteropathogenic microorganisms that colonize
the traveler’s bowel through the ingestion of contaminated
food or water. Although specific causative organisms vary
around the world, bacteria account for at least 85% of cases
of travelers’ diarrhea.1-3 Enterotoxigenic Escherichia coli
(ETEC) is the pathogen most frequently isolated in individ-
uals with travelers’ diarrhea from most geographic areas.
These organisms produce a heat stable or heat labile entero-
toxin that induces secretory diarrhea. Other E. coli, includ-
ing enteroinvasive E. coli (EIEC), enterohemorrhagic E.
coli (EHEC), enteropathogenic E. coli (EPEC) and
enteroaggregative E. coli (EAEC), are increasingly being
recognized as common causes of travelers’ diarrhea.1-3 In
addition, invasive pathogens such as Campylobacter,
Shigella, non-typhoid Salmonella, Vibrio parahaemolyticus
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as well as Aeromonas hydrophila, Plesiomonas shigel-
loides, and Yersinia enterocolitica have been frequently iso-
lated in specific geographic locations.4–5

Although travelers are often advised to “boil it, cook it,
peel it or forget it,” counseling travelers about food precau-
tions and adherence to dietary recommendations does not
eliminate the risk of travelers’ diarrhea.5 Moreover, antibi-
otic prophylaxis is not recommended by the Centers for
Disease Control and Prevention because overuse of such
agents can promote the emergence of antibiotic resistance.6

Agents for the prevention and treatment of travelers’ diar-
rhea include bismuth subsalicylate (Pepto-Bismol), taken
as 1 oz of liquid or two chewable tablets every 30 minutes
for eight doses, as it has been shown to decrease stool fre-
quency and shorten the duration of illness in several place-
bo-controlled studies. However, its insufficient efficacy pre-
cludes its use for the treatment of travelers’ diarrhea. The
use of probiotics, such as Lactobacillus GG and
Saccharomyces boulardii, has been studied in the preven-
tion of travelers’ diarrhea with inconclusive efficacy out-
comes.6 Therefore, despite the availability of numerous
non-antibacterial preparations, antibacterial drugs play the
central role in the therapy of travelers’ diarrhea. 

The Infectious Diseases Society of America guidelines
recommend empirical antibiotic therapy for travelers’diar-
rhea.7 The selection of specific antibiotics is driven by the
goal of therapy and by the known susceptibility of
pathogens to available antibiotics. The most widely used
antibiotics in the past for the treatment of travelers’diarrhea
were ampicillin, tetracyclines and co-trimoxazole (trimetho-
prim-sulfamethoxazole). More recently, quinolones such as
ciprofloxacin or levofloxacin, have emerged as the drugs of
choice for empirically treating adults with travelers’diarrhea
because of their efficacy against most enteropathogens.5

However, these agents have significant shortcomings as the
activity of co-trimoxazole is steadily decreasing due to
increasing resistance worldwide. In addition, the proportion
of quinolone-resistant strains among Campylobacter iso-
lates may limit their usefulness in some destinations such as
Thailand and Nepal.5,6

Rifaximin (Xifaxan®) is an oral rifamycin antibiotic
structurally related to rifampin. It is a semisynthetic antibi-
otic and the addition of a pyridoimidazole ring to its chem-
ical structure makes rifaximin nonabsorbable.8,9

FDA approval was granted in 2004 for the treatment of
travelers’diarrhea in adults and in children 12 years of age
or older caused by noninvasive strains of E. coli.4 This
article will provide a review of rifaximin’s 1) spectrum of
activity, pharmacological and pharmacokinetic properties,
2) safety and efficacy profile, 3) dosage, interaction, and
resistance patterns, 4) clinical efficacy and 5) comparative
efficacy relative to other available antibiotics.

Spectrum of Activity

Recent in vitro studies have examined the susceptibility
patterns of various enteropathogens to rifaximin,
ciprofloxacin, levofloxacin, azithromycin and trimetho-
prim-sulfamethoxazole.10–12 The minimum inhibitory con-
centrations (MICs) of rifaximin (RIF) and other antibacteri-
als against bacterial enteropathogens known to cause travel-
ers’ diarrhea are shown in Table 1.

Table 1

Minimum Inhibitory Concentrations* for Select
Antibiotics to Enteropathogens Commonly
Implicated in Travelers’ Diarrhea10–12

Rifaximin has broad spectrum in vitro bactericidal
activity against gram positive, gram-negative, aerobic, and
anaerobic bacteria.4 Although a MIC

90
range of 16–32

mg/L for rifaximin against ETEC and EAEC is relatively
high and normally considered to represent drug resistance,
a MIC

90
of 32 mg/L is approximately 250-fold lower than

the concentration of rifaximin in stools following 3 days of
rifaximin administration.9

Pharmacologic Properties

A summary of the pharmacologic, pharmacokinetic,
and clinical properties of rifaximin can be found in Table
2.8,13–18 Although in vitro studies demonstrated the poten-
tial of rifaximin to interact with cytochrome P450 3A4
(CYP 3A4), clinical interactions with drugs metabolized
by human cytochrome P450 isoenzymes have not been
documented. In addition, rifaximin has not been shown

Organisms 

(# isolates)

RIF CIP LEV AZI TMP/

SMX

ETEC (207) 16-32 < 0.016-0.25 1 < 0.0156 >1024

EAEC (103) 16-32 < 0.06-0.25 1 < 0.0156 >1024

Salmonella spp. (69) 4-64 < 0.06 0.25 1 512

Shigella spp. (47) 32-64 < 0.016-0.0312 0.25 0.5 >1024

S. flexneri (28) 16 < 0.06

S. sonnei (36) 16 < 0.06

Campylobacter
spp. (9)

32 0.0625 0.25 0.25 128

C. jejuni (12) 512 32

Yersinia 
enterocolitica (10)

128 < 0.06

Others (32)a 4-8 < 0.06 0.0625 4

28 December 2006

MIC
90

*MIC expressed in mg/L

a Includes other non-cholera-causing vibrio, Plesiomonas shigelloides and

Aeromonas spp. isolates 



to alter pre-systemic metabolism of oral contraceptives
containing ethinyl estradiol and norgestimate.8

Rifaximin is not inactivated by gastric fluids and under-
goes minimal systemic absorption (< 0.4% after oral

administration) in both the fasting state and when adminis-
tered within 30 minutes of a high-fat breakfast.9 Rifaximin’s
low solubility in water and high solubility in bile may trans-
late into greater antimicrobial effects in the small bowel.9
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Brand/Generic8 Xifaxan® (rifaximin)

Classification8 Rifamycin

Mechanism of Action8 Inhibits bacterial RNA synthesis by binding to the beta-subunit of bacterial DNA-dependent RNA polymerase.

FDA-Approved Indication Treatment of travelers’ diarrhea caused by noninvasive strains of Escherichia 

Non-FDA Approved Indications13-17 •Prevention of travelers’ diarrhea
•Hepatic encephalopathy
•Crohn’s disease
•Ulcerative colitis refractory to corticosteroids
•Bloating, abdominal distention, and flatulence associated with irritable bowel syndrome

Pharmacokinetics  
(single 400mg dose)8

Half-life   Fecal excretion                 Recovered                    Distribution Protein           Absorption              Metabolism                        
unchanged in urine Bound  

6h 97% 0.32% 80%–90% in              Not                <0.4%                 Not observed
the gut                     evaluated

How Supplied8 Tablet: 200 mg

Dosage8,13-17 •Travelers’ diarrhea: for adults and children ≥ 12 years →200 mg po tid for 3 days
•Prevention of travelers’ diarrhea: 200 mg po qday or 200 mg po bid or 200 mg po tid x 2 weeks
•Hepatic Encephalopathy:  400 mg po tid for 5–10 days
•Crohn’s disease: 800 mg po qday or bid x 12 weeks
•Ulcerative colitis refractory to corticosteroids: 400 mg po bid x 10 days
•Gas symptoms associated with irritable bowel syndrome: 400 mg po bid x 10 days

Dosage Adjustment8 Renal
Dosage adjustment in renally impaired patients has not been studied
Hepatic
No dosage adjustment required in hepatically impaired patients

Administration8 Can be administered orally with or without food

Contraindications8 Previous hypersensitivity to rifamycins or to rifaximin, and any of the components of Xifaxan®

Precautions/Warnings8 Rifaximin is not considered to be effective in patients with diarrhea complicated by fever and/or blood in the stool or diarrhea due to pathogens other
than Escherichia coli, including Campylobacter jejuni, Shigella spp., and Salmonella spp. 
Consider alternative antibiotic therapy if diarrhea symptoms worsen or persist more than 24–48 hours
The safety and efficacy of Rifaximin in pediatric patients less than 12 years of age have not been established
Rifaximin is not indicated for treatment of systemic bacterial infections because less than 0.4% of the drug is absorbed after oral administration

Adverse Effects8 Most frequently reported in placebo-controlled studies:
•Flatulence (11.3%)
•Headache (9.7%)
•Abdominal pain (7.2%)
•Rectal tenesmus (7.2%)
•Defecation urgency (5.9%)
•Nausea (5.3%)
•Constipation (3.8%)
•Pyrexia (3.1%)
•Vomiting (2.2%)

Drug Interactions8 In an in vitro hepatocyte induction model, rifaximin was shown to induce CYP3A4; however, no known drug interactions have been reported

Pregnancy Category8 Category C

Lactation8 Excretion in human milk unknown, use caution.

Overdose/Toxicity8 S/Sx: Not specified in prescribing information Tx: Treat symptomatically and includes supportive care 

Formulary Considerations •Unlike ciprofloxacin, which is a systemic antibiotic, rifaximin is a non-absorbed antibiotic that may offer several advantages over ciprofloxacin for
the treatment of travelers’ diarrhea such as:
•Low potential for systemic side effects and drug interactions
•Use is limited to gastrointestinal infection which might lead to limited or delayed development of bacterial resistance
•First-line agents for the treatment of travelers’ diarrhea in most geographic areas (except for Thailand) include ciprofloxacin, levofloxacin, and rifax-
imin
•In Thailand and adjacent areas, azithromycin (500 mg poq day x 3 days) may represent the preferred agent for the treatment of travelers’ diarrhea, as
it has been shown to be effective against ciprofloxacin-resistant Campylobacter jejuni.  However, resistance to azithromycin has been reported in the
U.S. military personnel stationed in Thailand, and its speed of onset might be slower compared with other agents.5,18
•Although not studied in pregnant females and children, since rifaximin undergoes minimal absorption, this agent could serve as a potential agent for
the treatment of travelers' diarrhea in pregnant females and children

Estimated Cost of Treatment / Year to SCVH&HSa. •Travelers’ diarrhea: $450/year (for 20 patients); 
•Hepatic Encephalopathy: $19,860–$39,720/year (for 200 patients)
•Total: $20,310–$40,170/year

Table 2

Pharmacologic, Pharmacokinetic, Clinical Properties of Rifaximin

aThe cost of rifaximin was accessed from the Purchasing department at Santa Clara Valley Medical Center in September 2006 and may be subject to

quarterly variation
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Investigators Study Design Primary Endpoints/Patients Primary Findings

DuPont H, et al.
(2001)12

Double-blind, double-
dummy, randomized clini-
cal trial (n = 187, n = 182
evaluable)

Drugs:
2 tablets of rifaximin (200
mg each) BID + 1 tablet
of ciprofloxacin placebo
(500 mg) BID x 3 days vs
2 tablets of rifaximin
placebo BID + 1 tablet of
ciprofloxacin 500 mg BID
x 3 days

Primary endpoint:  The time passed
from initiation of therapy until pas-
sage of the last unformed stool
(TLUS)

Patients: ≥ 18 yrs of age
• Students from University of
Arizona and the University of San
Diego attending summer programs
in Mexico (n = 163)
• International tourists in Jamaica
(n = 24)
• Most common causative pathogen
was enterotoxigenic E. coli (ETEC;
38–39%)

• Both rifaximin and ciprofloxacin were shown to have similar median TLUS
(25.7h (95% CI, 20.9–38.0) vs 25h (95% CI, 18.5–35.2))
• Wellnessb declared was similar in both groups (rifaximin 87% vs
ciprofloxacin 88%, P = 0.803)
• Treatment failures were similar in both groups ( rifaximin 10% vs
ciprofloxacin 6%, P = 0.258)
• Improvement was not significantly different: 0–24 h (rifaximin 58% vs
ciprofloxacin 64%, P = 0.419), 0–48h (rifaximin 83% vs ciprofloxacin 85%, P
= 0.667)
• There was no significant difference across the treatment groups with regards
to number of unformed stools during 3 days of therapy (P = 0.267)

Steffen R, et al.
(2003)19

Multicenter, randomized
(1:1:1), parallel-group,
double-blind, placebo-con-
trolled study (n = 380, 
n = 349 evaluable)

Drugs:
Rifaximin 200mg TID
(600 mg/day)  or 400mg
TID (1200 mg/day) for 3
days vs placebo

Primary endpoint: TLUS

Patients:  majority ≥ 18 yrs of age
• Tourists in Guatemala (n = 100)
and Kenya (n = 85)
• Students from U.S. universities in
Mexico (n = 195)
• Most common causative pathogen
was ETEC (percentage not speci-
fied), followed by Giardia lamblia,
Salmonella spp., and Shigella spp. 

• Rifaximin 600mg/d and 1200mg/d significantly reduced the duration of diar-
rhea (TLUS) when compared to placebo. Median TLUS: placebo (60 h), rifax-
imin 600mg (32.5 h), rifaximin 1200mg (32.9 h); P = 0.0001 for each rifaximin
group vs placebo
• Wellness declared within 120h was signifantly higher in the rifaximin groups
compared to placebo: placebo (60.5%), rifaximin 600mg (79.2%), rifaximin
1200mg (81.0%); P = 0.001 for each rifaximin group vs placebo
• Treatment failures were significantly lower in the rifaximin groups: placebo
(34.9%), compared with rifaximin 600mg (16.0%) and rifaximin 1200mg
(16.7%); P = 0.001
• Improvement was superior in rifaximin 600mg group vs placebo in the 24–48-
h (87% vs 72%, P = 0.007) and 48–72-h intervals (91% vs 78%, P = 0.008)
• Number of unformed stools passed per time interval: day 1= placebo (3.8) and
3.1 for both active groups; day 2 = placebo (2), 600 mg/d (1.6), 1200 mg/d
(1.6); day 3= placebo (0.9) and 0.5 in both active groups (P = 0.001)

Taylor D et al.
(2006)20

Multicenter, randomized
(2:1:1), parallel-group,
double-blind, placebo-con-
trolled study (n = 399, n =
371 evaluable)

Drugs:
Rifaximin 200mg TID,
ciprofloxacin (500mg BID
+ placebo QD), or placebo
TID

Primary endpoint:  TLUS

Patients:  ≥ 18 yrs of age
• Tourists in Mexico (n = 87),
Guatemala (n = 106), and India 
(n = 206)
• Most common pathogens included
ETEC (34%) and enteroaggregative
E. coli (19%)
• Salmonella spp., Campylobacter
spp., and Shigella spp., were seen
at baseline in 23%, 13%, and 19%
of rifaximin-, ciprofloxacin-, and
placebo-treated patients, respective-
ly 

TLUS
• Median TLUS in the rifaximin group was less than that in the placebo group
(3290h vs 65.5h, P = 0.0014)
• Median TLUS in the ciprofloxacin group was also less than that in the placebo
group (28.8h vs 65.5h, P = 0.0003)
• There was no significant difference between rifaximin and ciprofloxacin; P  =
0.35
• TLUS for patients with invasive infection: 43.7h for rifaximin recipients, 58.3h
for placebo recipients, and 24.4h for ciprofloxacin recipients (P-value not reported)

Wellness 
• Rifaximin was significantly more effective than placebo (76.6% vs 61.4%; 
P = 0.0039)
• Ciprofloxacin was significantly more effective than placebo (78.2% vs 61.4%; 
P < 0.05)
• Only 4 of 17 rifaximin recipients with Campylobacter jejuni as the sole baseline
pathogen achieved wellness

Treatment failures
• Lower incidence in rifaximin vs placebo (14.7% vs 26.7%; P = 0.0115)
• Lower incidence in ciprofloxacin vs placebo (6.9% vs 26.7%; P < 0.05)
• Failure observed in > 50% of the 46 rifaximin recipients with invasive pathogens
in pre-treatment stool samples (including Salmonella spp. and Shigella spp.)

aDiarrhea defined as 3 or more unformed stools in 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 100ºF or 37.8ºC, macroscopic blood in the stools, fecal urgency, excessive gas/flatulence, or tenesmus
b“Wellness” (cure) defined as 48 h with no unformed stools and no fever, or 24 h without watery stools, maximum two soft stools, and no clinical symp-

toms
c“Treatment failure” defined as (1) clinical deterioration or worsening of clinical symptoms after at least 24h of therapy, in comparison with pretreatment

symptoms and number of stools passed; (2) failure of clinical symptoms to decrease after at least 24 h or therapy; or (3) illness continuing after 120 h
d“Improvement” defined as a ≥ 50% reduction in the number of unformed stools passed during a 24-h period, in comparison with the number of unformed

stools passed during the 24 h immediately before enrollment in the study
e“Unformed” stools defined as “soft” (took shape of the container) or “watery” (stool could be poured)
f“Microbiological cure” defined by a negative posttreatment culture with respect to the determined pretreatment etiologic agent

Table 3
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In 4 healthy male volunteers given radio labeled rifax-
imin as a single dose, fecal and urinary excretion rates
approached 97% and 0.3%, respectively. The systemic
absorption of rifaximin (200 mg 3 times daily) was also
evaluated in 13 subjects with shigellosis on day 1 and 3
of a 3-day therapeutic regimen, with no evidence of
rifaximin accumulation following repeated administration
for 3 days.8

Hepatically impaired patients (including hepatic
encephalopathy) do not require dose reduction, as rifax-
imin undergoes minimal systemic absorption.8

Clinical Efficacy of Rifaximin for Treatment of TD

Three pivotal multicenter, randomized, double-blind
clinical trials have assessed the utility of rifaximin in
patients with travelers’ diarrhea (Table 3).12,19,20

Studies comparing the effectiveness of rifaximin and
ciprofloxacin in patients with travelers’ diarrhea,12,20 sec-
ondary to non-invasive pathogens, suggest the equiva-
lence of rifaximin and ciprofloxacin. The primary end-
point highlighted in the Phase III studies was based on the
time passed from the initiation of therapy until the passage
of the last unformed stool (TLUS).12,19,20

Steffen et al compared rifaximin to placebo in the
treatment of 349 evaluable patients with travelers’ diar-
rhea.19 Only adult patients with acute travelers’ diarrhea
who did not receive concurrent administration of anti-
diarrheal compounds that could influence the outcomes
of the study were randomized to receive rifaximin 200
mg tid or 400 mg tid, or placebo. Both doses of rifaximin
significantly reduced the duration of diarrhea (TLUS)
when compared to placebo (P = 0.0001). A larger num-
ber of rifaximin-treated patients achieved wellness (see
Table 3 for definition) and a lower proportion of rifaximin
recipients experienced treatment failures, compared with
placebo-treated patients. 

Of note, the study conducted by Taylor et al demon-
strated the relative lack of efficacy of rifaximin com-
pared to that of ciprofloxacin in treating patients with
travelers’ diarrhea caused by invasive pathogens (includ-
ing Campylobacter jejuni, Shigella spp., and Salmonella
spp.). Interestingly, the proportion of patients with base-
line invasive enteropathogens was nearly 2-fold higher
in the rifaximin group compared to that reported in the
ciprofloxacin group, suggesting that rifaximin recipients
had more serious illness at baseline. Treatment failure
occurred in more than 50% of the 46 rifaximin-treated
patients with invasive pathogens in pre-treatment stool
samples, and less than 25% of rifaximin recipients with
C. jejuni isolated as the sole baseline pathogen achieved
wellness.9,20

Non-FDA Approved Indications

DuPont and colleagues recently evaluated the efficacy of
rifaximin as prophylaxis against travelers’ diarrhea.13 This
randomized, double-blind, placebo-controlled trial enrolled
210 adult students from the United States who had been in
Mexico for less than 72 hours. Subjects received rifaximin
200 mg once (n = 50), twice (n = 52), or three (n = 54) times
daily or placebo (n = 54) for 14 days. The primary efficacy
outcome was the occurrence of diarrhea³ (3 unformed
stools/24 hours), along with one additional sign and symp-
tom of enteric infection. Travelers’ diarrhea developed in
15% of the combined rifaximin group and in 54% of place-
bo-treated patients (rate ratio, 0.27, 95% CI, 0.17-0.43). The
investigators concluded that future studies should determine
whether rifaximin is effective in preventing the develop-
ment of post-infectious irritable bowel syndrome.

Several small studies have shown that in patients with
hepatic encephalopathy, rifaximin displays equivalent effi-
cacy to that of lactulose and neomycin in regards to clini-
cal improvement and decrease in blood ammonia concen-
tration.14 A recently published prospective, randomized,
double-blind, double-dummy, controlled study compared
the efficacy and safety of rifaximin to that of lactilol.14 Mas
and associates enrolled 103 patients with grade I–III hepat-
ic encephalopathy and randomized them to receive 5 to 10
days of rifaximin 1200 mg/day (divided in 3 doses) or lac-
tilol 60 g/day. Global efficacy rates were 81.6% and
80.4%, respectively, in the rifaximin and lactilol groups (P-
value not reported). However, rifaximin lowered plasma
ammonia levels to a greater extent compared to lactilol (↓
from baseline of 51.0 g/dL vs 15.1 g/dL, P = 0.008).

Prantera et al conducted a multicenter, double-blind,
randomized, placebo-controlled study that enrolled 83
patients with mild to moderate Crohn’s disease.15 Patients
either received once daily or twice daily rifaximin 800 mg,
or placebo for 12 weeks. Clinical remission (as defined by
a Crohn’s Disease Activity Index of less than 150) repre-
sented the primary efficacy endpoint. At the end of the
study, 52% of the high-dose (twice daily) rifaximin-treated
patients were in remission, compared with 32% of low-
dose rifaximin-treated patients and 33% of placebo-treated
patients (non-significant difference). However, patients
treated with twice daily rifaximin exhibited significantly
lower treatment failure rates compared to that of placebo-
treated patients (4% vs 33%, P = 0.01).

One small, but controlled investigation assessed the
efficacy of rifaximin in patients with moderate to severe
active, corticosteroid-refractory ulcerative colitis.16

Twenty-eight patients were randomized to receive twice
daily rifaximin 400 mg or placebo for 10 days as an
adjunct medication to standard corticosteroid treatment.
Although clinical efficacy did not differ significantly
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between rifaximin and placebo recipients, rifaximin-
treated patients experienced significant improvements
in stool frequency (↓ from baseline of 2.1 vs 1.1, P <
0.02), rectal bleeding (P < 0.05), and sigmoidoscopic
score (↓ from baseline of 0.75 vs 0.57, P = 0.06). 

Sharara and colleagues studied the efficacy of rifax-
imin, in alleviating chronic symptoms of bloating and
flatulence in 124 patients.17 This randomized, double-
blind, placebo-controlled trial randomly assigned
patients to receive twice daily rifaximin 400 mg or place-
bo for 10 days. Of the 124 patients, approximately half of
the patients met the Rome II criteria for diagnosing irri-
table bowel syndrome. Subjective global symptom relief
at the end of the 10-day treatment period was the primary
efficacy end point (response to the question, “Do you
consider that your symptoms have improved since start-
ing the study drug?”). A significantly higher proportion
of rifaximin-treated patients reported global symptom
relief compared with placebo recipients (41.3% vs
22.9%, P = 0.03).

Conclusion

Ideal properties of antibacterial drugs for travelers’
diarrhea include minimally absorbed drug with little
value outside enteric infections, activity against a broad
range of bacterial enteropathogens, and safe use in young
children and pregnant women. Rifaximin is an ideal can-
didate for the treatment of non-invasive travelers’ diar-
rhea, because this non-absorbed antibiotic theoretically
offers targeted activity at the source of infection, low
potential for side effects and drug interactions, and the
potential for delayed bacterial resistance, as its use is lim-
ited to gastrointestinal infections.1

Trimethoprim plus sulfamethoxazole (TMP/SMX)
has been shown to be safe and effective for travelers’
diarrhea although its resistance is increasing worldwide.
Quinolones have been considered to represent the best
treatment option for travelers’ diarrhea, but resistance to
this drug class has become problematic in Southern
Asia, where up to 30% of travelers’ diarrhea cases have
been attributed to Campylobacter jejuni.5 In Thailand
and adjacent areas, azithromycin may be the preferred
agent for the treatment of travelers’ diarrhea, as it has
excellent activity against most enteropathogens respon-
sible for causing this condition, including quinolone-
resistant Campylobacter spp. However, the onset of
action of azithromycin may be slower compared with
other agents, and reports of macrolide resistance among
Campylobacter spp. have surfaced in Thailand.

In addition to the indication of gastrointestinal bacter-
ial infections, rifaximin has also been studied to treat or

prevent several other conditions involving the gastroin-
testinal flora. Such conditions include prophylaxis
against travelers’ diarrhea, hepatic encephalopathy,
inflammatory bowel disease (Crohn’s disease, corticos-
teroid-refractory ulcerative colitis), and functional bowel
disorders with flatulence.

In conclusion, quinolones and rifaximin are the first-line
agents for the treatment of travelers’ diarrhea in most geo-
graphic regions, except for Thailand, where azithromycin
should be used instead. Rifaximin shows promise as a
chemoprophylactic agent against travelers’ diarrhea and as
treatment options for hepatic encephalopathy, Crohn’s dis-
ease, corticosteroid-refractory ulcerative colitis, and for
irritable bowel syndrome. ■
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Antibiotics in the ICU: Cycling,
Mixing, or Personalization?
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD, FACP

Synopsis: Maintenance of heterogeneity of antibiotic
use in an ICU was superior to months-long cycling
with regard to antibiotic resistance.

Source: Sandiumenge A, et al. Impact of diversity of antibi-
otic use on the development of antimicrobial resistance. 
J Antimicrob Chemother. 2006; 57:1197-1204.

Sandiumenge and colleagues evaluated the
effects of 3 strategies of antibiotic prescribing in a 14-

bed ICU. The strategies were applied serially, beginning
with an initial 10-month period during which patients

with suspected ventilator-associated pneumonia
received “patient-specific therapy” in which multiple
antibiotic regimens, chosen on the basis of length-of-
stay and recent antibiotic exposure, were used. This was
followed by a 24-month period consisting of 4-month
cycles of preferential use, in order of anti-pseudomonal
carbapenems, anti-pseudomonal cephalosporins, and
piperacillin-tazobactam. This was followed by three 4
month cycles of these same agents, but in reverse order.
In each instance, aminoglycosides or ciprofloxacin
could be added to the regimen of the presence of
Pseudomonas aeruginosa was suspected. Finally, during
the final 10 months, a strategy of heterogeneity of antibi-
otic use (mixing), which actually consisted of extreme
cycling, was implemented, with the preferred regimen
changing with each consecutive patient. The order of
patient-to-patient cycling was: antipseudomonal car-
bapenem in Patient 1, ciprofloxacin in Patient 2, clin-
damycin plus antipseudomonal cephalosporin in Patient
3, piperacillin-tazobactam in Patient 4, then restarting
the cycle in Patient 4 and so on. An “antibiotic homo-
geneity index” was calculated, taking into account theo-
retically perfect heterogeneity of use, the proportion of
individual antibiotic use, and the total number of antibi-
otics which could have been used. 

Heterogeneity of use was maximal during the initial
period of patient-specific therapy, followed close behind
by the final period of “mixing.” The least heterogeneity
was achieved during cycling at 4-month intervals. High
homogeneity (i.e., limited heterogeneity) was associated
with significant increases in isolation of carbapenem-
resistant Acinetobacter baumanii, ESBL-producing
Enterobacteriaceae, and Enterococcus faecalis. Lesser
homogeneity, in general, only partially reversed these
increases and even when relevant antibiotics were restrict-
ed (“cycled out”), the incidence of isolation of carbapen-
em resistant A. baumanii remained high, although that of
ESBL-producing Enterobacteriaceae and of E. faecalis
was reduced. 

■■ COMMENTARY
The problem of antibiotic resistance, particularly in

the ICU, is a formidable one. This has led to a variety of
proposals for manipulating the way in which antibiotics
are chosen with the aim of slowing or reversing antibiot-
ic resistance patterns. One of the approaches taken,
antibiotic cycling, in which specified antibiotics are used
as empiric therapy for several months at a time before
cycling to another antibacterial, became almost a fad for
reasons I could never understand. However, it seems intu-
itive that overuse of any one antibiotic, or class of antibi-
otics, would drive resistance to that agent and other mem-
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bers of its class. In fact, this could also select for resist-
ance across classes. An example of the latter can occur
with ESBL-producing Enterobacteriaceae, since the plas-
mids on which the genes encoding the beta lactamase
reside commonly carry genes encoding resistance to
other antibiotics, such as aminoglycosides and their chro-
mosomes often contain topoisomerase mutations causing
fluoroquinolone resistance. In such cases, exposure to a
single antibiotic may select out strains resistant to multi-
ple antibiotics. Cycling might still make sense if cycling
off an antibiotic rapidly led to replacement of the resist-
ant strains to ones that were susceptible. Unfortunately,
the evidence indicates that, while this can occur, it is
often a very slow process, taking much longer than any
practical cycling interval. 

In fact, mathematical modeling suggests that when
compared either to strategies of combination antibiotic
use and heterogeneity of use, cycling is the least likely to
prevent antibiotic resistance.1, 2 In addition, a number of
studies have failed to demonstrate benefit from this strat-
egy. On the other hand, one possibly unexpected observa-
tion in this study was an 18% increase in antibiotic use
during the period of mixing. This suggests some of the
complexities and unexpected consequences of protocol-
ized interventions in antibiotic use. 

It seems to me that the optimal strategy is “intelli-
gent mixing” designed to optimize therapy for the indi-
vidual patient while assuring that overall use of antibi-
otics in the unit is heterogeneous. Empiric therapy
should be deescalated as appropriate when relevant
clinical and laboratory information becomes available,
as was done in this study. This approach, however,
requires a higher level of functioning than cycling.
Nonetheless, it’s what I would expect from a good 
clinician.  ■
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CME Questions
16. Which of the following is correct?

a. Efurtivide (Fuzeon) is an inhibitor of HIV-1 
integrase.

b. Integrase inhibitors act by preventing viral
attachment and/or cell entry.

c. Integrase inhibitors have excellent in vitro activity
against HIV-1 resistant to drugs of other classes
(NRTI, NNRTI, PI).

d. Integrase is encoded by the HIV-1 polymerase gene.

17. Which of the following is correct?
a. Rifaximin, like rifampin, is a rifamycin antibiotic.
b. Rifaximin is indicated for the treatment of 

shigellosis.
c. Rifaximin is indicated for the treatment of 

campylobacteriosis.
d. Rifaximin is indicated for the treatment of 

salmonellosis.

18.Which of the following is correct?
a.  Nonoxynol-9 is a safe and effective microbicide

in the prevention of HIV infection with repeated
use.

b.  The designation of XDR-TB indicates a strain
resistant to a new investigational antimycobacteri-
al agent called “Drug X.”

c.  In South Africa, infection with XDR-TB has been
associated with a high mortality rate.

d.  Experience in Japan indcates that oseltamivir is
more effective in the treatment of infections due
to influenza A than influenza B. 

CME Objectives
The objectives of Infectious Disease Alert are:
• To discuss the diagnosis and treatment of infectious

diseases;
• To present current data regarding use of new antibi-

otics for commonly diagnosed diseases and new uses for
traditional drugs;

• To present the latest information regarding the pros,
cons, and cost-effectiveness of new and traditional diag-
nostic tests; and

• To discuss new information regarding how infectious
diseases (eg, AIDS) are transmitted and how such infor-
mation can lead to the development of new therapy.   ■
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Vaginal Microbicide
Successful in Early
Trials
Source: Keller MJ, et al. J Infect Dis.
2006;193:27–35.

AN EFFECTIVE VAGINAL (OR ANAL/
penile) microbicide could sub-

stantially diminish the risk of trans-
mission of HIV, especially in the
developing world where condom
use has not gained uniform accept-
ance. Even if 20% of women used
an agent with 60% activity against
HIV for half of their sexual interac-
tions, it is estimated that 2.5 million
cases of HIV would be prevented in
3 years. Sadly, nonoxynol-9 proved
too inflammatory with repeated
applications to be of value.

A newer synthetic naphthalene
sulfonic acid polymer, PRO 2000
gel (Indevus Pharmaceuticals,
Lexington, MA), has been well-tol-
erated in Phase I clinical trials and is
effective, at least, in vitro, against
HIV and HSV. The agent interacts
with glycoproteins to prevent entry
of virus into cells. Studies show no
evidence of systemic absorption
when used intravaginally, and levels
in vaginal secretions were signifi-
cantly in excess of target concentra-
tions 12 hours after application for
either the 0.5% or 4% formulations.
In a Phase I clinical trial conducted
in India, 57% of female participants
had at least one adverse event with
twice daily applications for 2 weeks,
including genitourinary complaints
in 14% and intermenstrual bleeding
in 12%. There were no serious
adverse events, and the product was
generally well tolerated.

For men, penile applications
appear to be similarly well tolerated,
although preliminary data suggests
there may be some resistance to its
use. I suspect making the product
more palatable may be important. 

These authors randomized 25
HIV positive women to receive
active gel or placebo. Patients were
screened and treated for pre-exist-
ing STDs and UTIs. Cervical lavage
specimens were obtained 48 hrs
before and 1 hr after intravaginal
application of study drug. The spec-
imens were then treated with a
cocktail of antibiotics to prevent
bacterial overgrowth, diluted to
varying concentrations, and spiked
with HIV-1 and HSV-2. (Spiking of
specimens was necessary because
the levels of HIV RNA in the cervi-
cal secretions of many of these
women were too low to be ade-
quately studied.) 

More than 1000-fold decrease in
HIV and HSV viral replication was
observed in specimens obtained from
women following active gel use com-
pared with pre-treatment specimens
or controls. HIV viral load was
reduced 4.03 logs for the active gel
group compared with 0.25 in the
placebo group (P < .001). Similarly,
HSV viral load fell 3.09 logs in the
active gel group compared with a
decline of 0.64 logs for the placebo
group compared with pre-treatment
levels. 

There was no apparent difference
in inflammatory activity as measured
by cytokine response between the
2 groups, an important finding, as
inflammatory changes may counter-
balance the antimicrobial effects of a
product (similar to nonoxynol-9).
Whether the gel will remain suffi-

ciently active in the presence of
semen during sex remains to be
determined, but PRO 2000 gel
appears to be a promising candidate
for further study.  ■

Highly Resistant MTB
Fatal in HIV

Source: Pro-MED mail posts,
September 1, September 4, and October
18, 2006. 

ANEW, HIGHLY RESISTANT STRAIN

of Mycobacterium tuberculosis
has established a foot-hold in South
Africa. The strain, dubbed “XDR-
TB,” is resistant to at least 8 TB
agents and possibly more. Details
were not available, but an initial
report, presented at the International
AIDS Conference in Toronto in
August 2006, indicated that from
January 2005 to March 2006, a total
of 536 positive TB sputum cultures
were obtained from 1540 patients in
KwaZulu-Natal. While MDR-TB
was identified in 41% of positive cul-
tures from this rural area of South
Africa, XDR-TB was found in 10%
(!). Typing confirmed that 90% of the
XDR strains were genetically simi-
lar. This preliminary report indicated
that 52 of 53 persons died from their
XDR-TB infection, all of whom
were HIV positive. Following collec-
tion of sputum specimens, the medi-
an duration of survival was only 25
days. 

More recent data confirm this strain
has now been identified in 9 different
provinces in South Africa, including
KwaZulu-Natal, North West, Gauteng,
Eastern Cape and Limpopo. At least
106 people have been infected and 74
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are reported dead. Nosocomial trans-
mission may be an important con-
tributing factor, as infection control
and isolation practices are not com-
monly available. The increased
prevalence of HIV infection in these
areas contributed to the high rate of
mortality.  ■

Diabetes in Modern
Air Travel
Source: Burnett J.C., et al. J Travel
Med. 2006;13:255–260. 

These authors in aberdeen
queried 493 insulin-using diabetics

presenting for routine care at the
diabetes center regarding their
experiences traveling abroad with-
in the previous 12 months.
Surprisingly, nearly two-thirds had
some kind of air travel abroad in
the previous year. Nearly half
(44%) had traveled once or twice in
the previous 12 months, and 24%
had traveled > 10 times. The
patients were grouped into those
with short air flights (< 4 hrs) or
long-haul flights (> 4 hrs). 

One-tenth of each group experi-
enced hypoglycemia either during
the flight or within 24 hrs of
arrival. Delays in air travel depar-
ture and landing times occurred in
nearly one-third of subjects. While
91% carried some food with them
during their flight, 10% reported
problems with meals, including
delays in obtaining meals and dif-
ficulty obtaining a pre-ordered dia-
betic tray. Of those with hypo-
glycemia, 31% were severe and
required assistance. Unfortunately,
in order to compensate for the pos-
sibility of hypoglymia, many trav-
elers reported deliberately experi-
encing hyperglycemia. This
was 10-times more likely to be
reported by individuals with long-
haul flights. 

While most insulin-using dia-
betics traveled with a companion
or informed the airline staff they
were using insulin, fully 15% told
no one they were using insulin.
Less than half had sought medical
advice about managing their dia-
betes during travel. 

Air travel has just gotten harder,
and with the latest restriction on
food/fluids on board, except when
declared medically necessary, I sus-
pect many travelers with medical
illness may experience more fre-
quent problems. During a recent
flight from San Francisco to
Toronto, no meals were served,
although a snack of Oreo cookies,
granola bars, and cheddar fish
crackers was available for $5, hard-
ly a healthy snack, especially for
someone with diabetes. The authors
suggest that diabetes clinics consid-
er incorporating travel advice into
their routine diabetes education.
Pre-printed educational pamphlets
for diabetics, even for short flights,
may be useful.   ■

Influenza A Responds
to Tamiflu®  Better
Than Influenza B 
Source: Kawai N, et al. Clin Infect
Dis. 2006:43:439–444.

TO EVALUATE THE EFFECTIVE-
ness of oseltamivir for influen-

za, oseltamivir was administered to
1818 patients with Influenza A and
1485 patients with Influenza B, all
of whom were being seen in an
“usual clinical setting” in 9 differ-
ent community clinics in Japan.
The patients were grouped by age
and by time of onset of fever to the
time of administration of the first
dose of oseltamivir. A small num-
ber of patients who did not take

drug were used as a comparator
group. 

Not surprisingly, patients who
received no treatment had a signif-
icantly longer duration of fever
compared with treated patients
with Influenza A (82 hrs vs 48 hrs)
or Influenza B (78 hrs vs 65 hrs,
respectively) (both groups, P <
0.001). The duration of fever after
receipt of the drug was similar
regardless of age or the timing of
the first dose of drug, with one
exception. Patients aged 7–15 years
had a somewhat shorter duration of
illness, although this difference
was arguably not clinically signifi-
cant (~4 hrs). 

What was somewhat surprising
was the finding that for those who
received treatment, the duration of
fever following administration of
oseltamivir was significantly shorter
for patients with Influenza A com-
pared to those with Influenza B.
This statistically significant differ-
ence was found for all age groups,
regardless of the timing of adminis-
tration. For example, comparing
patients with Influenza A or B, the
mean duration of fever after receipt
of the first dose of oseltamivir was
32 hrs vs 48 hrs, respectively, for
those who received the drug within
0–12 hrs. Similarly, the mean dura-
tion of fever after the 1st dose of
oseltamivir patients with Influenza
A vs Influenza B was 32 hrs and 45
hrs, respectively, for those who
received the drug within 27–48 hrs
of onset of symptoms. 

In addition, isolation of virus at
the completion of treatment was sig-
nificantly more frequent in patients
with Influenza B than Influenza A
(52% vs 16%, P < 0.001).

These data confirm that
oseltamivir is more effective
against infection with Influenza A
vs Influenza B, although the differ-
ence may not be especially clinically
meaningful. ■
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In response to several high-profile drug misad-
ventures including the rofecoxib (Vioxx®)
withdrawal from the market, the FDA’s

Center for Drug Evaluation and Research (CDER)
asked the Institute of Medicine (IOM) to assess
the drug safety system in the United States. The
recommendations, published in the October 26
New England Journal of Medicine, call for sweeping
changes, especially in the post-marketing surveil-
lance of new drugs. 

The report suggests that the FDA has acted to
accelerate drug approvals without ensuring the
safety of these drugs once they are approved and
on the market. Direct-to-consumer advertising is
also partially to blame, especially when aggres-
sive marketing campaigns lead to sudden wide-
spread use of a new drug. Chronic under funding
and a poor work environment at the FDA are also
partially to blame. But the biggest culprit is the
lack of an effective mechanism of continued eval-
uation of new drugs once they’re on the market,
which currently amounts to little more than
reports of adverse events from practitioners. The
IOM’s report recommends changes in the
FDA’s committee structure, which strengthens
conflict-of-interest restrictions and recommends
that the FDA commissioner be appointed for a
fixed term of 6 years. They also recommend label-
ing new drugs with a symbol such as a black tri-
angle for up to 2 years to signify “the uncertainty
associated with new drugs” and a moratorium
on direct to consumer advertising during
that period. Five years after a drug’s launch,
the FDA should perform a review of the
risk/benefit  status of all approved drugs (N Engl
J Med. 2006;355:1753–1755). 

An accompanying editorial points out that
much of the money provided to the CDER is for
drug approval, and much of it derives from
industry, whereas little funding is earmarked for
monitoring of the safety of drugs after they’ve
been approved and introduced onto the market-
place. The editorialists recommend that all clini-
cal trials beyond phase I must be registered in the
public database, as has been recommended previ-
ously. The editorial also endorses the black trian-
gle indication in the first 2 years after the drug’s
approval in a moratorium on direct-to-consumer
advertising during that time. Most importantly,
the editorialists ask for better funding and more
transparency in the FDA, and urges Congress to
implement the recommendations (N Engl J Med.
2006;355:1821).

Antiaging Supplements Proven Ineffective
Dehydroepiandrosterone (DHEA) and testos-

terone are not effective antiaging supplements,
according to 2 new studies. Both compounds
have been widely marketed as antiaging supple-
ments. The first study from the New England
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Journal of Medicine was a 2-year, placebo-con-
trolled, randomized, double-blind study involv-
ing both women and men.

Among the men, 29 received DHEA, 27
received testosterone, and 31 received placebo.
Among women, 27 received DHEA and 30
received placebo. After 24 months the men
showed no significant effect of DHEA on body-
composition measurements. Neither DHEA nor
testosterone affected oxygen consumed per
minute, muscle strength, or insulin sensitivity.
Testosterone resulted in a slight increase in fat-
free mass, and both DHEA and testosterone
resulted in an increase in bone mineral
density at the femoral neck. Women who
received DHEA had an increase in bone
mineral density at the ultradistal radius. There
was no difference in quality-of-life issues in either
group with any intervention. The authors
conclude that neither DHEA nor low-dose
testosterone replacement in elderly people has
physiologically relevant beneficial effects on
body composition, physical performance, insulin
sensitivity, or quality of life (N Engl J Med. 2006;
355:1647–1659).

The second study was also a double-blind,
randomized, controlled trial that included a
hundred men age 70 and over. Subjects were ran-
domized to receive DHEA 50 mg/d, the
anti-estrogen atamestane 100 mg/d, the combina-
tion of the 2, or placebo for 36 weeks. No differ-
ences were found in either treatment arm com-
pared with placebo on a battery of tests, which
included isometric grip strength, leg extensor
power, and physical performance (J Clin
Endocrinol Metab. 2006;91:3988–3991).

The Three Most Common Culprits of ADE
Three drugs are responsible for a third of

the estimated 700,000 outpatient adverse
drug events per year in this country, according to
a new study. A collaborative effort of the FDA,
CDC, and US Consumer Chronic Safety
Commission developed the National Electronic
Injury Surveillance System-Cooperative Adverse
Drug Event Surveillance project several
years ago to assess the risk of adverse drug
events (ADEs) in the outpatient setting. During
the 2-year study period, 21,298 ADEs were
reported that resulted in patients presenting to
the emergency departments of the 63 reporting
hospitals. This extrapolates to over 700,000
cases annually in this country. Individuals age
65 or older were more likely than younger

individuals to suffer an ADE. Drugs for which
regular outpatient monitoring is used to prevent
toxicity accounted for 41.5% of hospitalizations,
and 50% of hospitalizations were in people age 65
and older. Of those drugs, insulin, warfarin, and
digoxin were responsible for one in 3 estimated
ADEs treated in emergency departments. The
authors conclude that adverse drug events are an
important cause of morbidity in the United
States, especially among the elderly, and that
ongoing population-based surveillance may help
target prevention strategies (JAMA. 2006;
296:1858–1866). 

New Guidelines for Lyme Disease Prevention
The Infectious Disease Society of America has

issued new guidelines for Lyme disease (LD) pre-
vention. Of note, guidelines state that routine use
of antimicrobial prophylaxis or serologic testing
is not recommended after a recognized tick bite;
however, a single dose of doxycycline 200 mg
may be given to adults and children over the age
of 8 if 1) the attached tick is recognized as a
potential carrier of LD and has been attached for
least 36 hours; 2) the dose can be given with-
in 72 hours of tick removal; 3) the patient is in an
endemic area; 4) doxycycline is not contrain-
dicated. Testing of ticks is not recommended.
Even if patients have been prophylaxed,
they should be monitored for signs and symp-
toms of tick-borne illness for up to one month
(Clin Infect Dis. 2006:43—published online
October 2, 2006). 

FDA Actions
The FDA has approved a new agent for the

treatment of hepatitis B infections. Telbivudine
(Tyzeka™), from Novartis, has been approved for
the treatment of adults with chronic hepatitis
B infections. In clinical trials, the drug
was shown to suppress replication of hepatitis B
virus and reduce liver inflammation.

The FDA has approved Merck’s sitagliptin
(Januvia™), a new oral antidiabetic for the
treatment of type 2 diabetes. The drug is a
DPP-4 inhibitor, a new class of medications
that prolongs the action of incretin hormones,
resulting in improved glycemic control. The drug
is approved for monotherapy or as add-
on with metformin or a thiazoldinedione.
Sitagliptin has the theoretical advantages of not
causing weight gain or increasing the risk of
hypoglycemia. It is supplied as a 100 mg tablet
that is given once a day. ■
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