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Synopsis: In May 2005, the Antiviral Drug Products Advisory
Committee recommended to the FDA the approval of tipranavir

(TPV) for treatment of HIV infection. This new antiretroviral agent
has significant activity against many strains of HIV resistant to

other HIV protease inhibitors.

Source: Valdez H, et al. Tipranavir (TPV) Excretion Mass Balance and
Metabolite Profile When Co-administered with Ritonavir. 44th Inter-
science Conference on Antimicrobial Agents and Chemotherapy. 2004.

Abstract A-455.

We are now over 10 years into the era of haart (highly
active antiretroviral therapy). The use of potent HIV protease

inhibitors (or non-nucleoside reverse transcriptase inhibitors), gener-
ally used in combination with a background of 2
nucleoside/nucleotide analog reverse transcriptase inhibitors, almost
overnight changed the natural history of HIV disease. Even individ-
uals presenting with advanced immunosuppression and opportunis-
tic infections when started on HAART generally demonstrated posi-
tive responses with at least partial restoration of cellular immunity.
This has eliminated HIV infection as a leading cause of death in
young people in the developed world.

Unfortunately, in some cases, patients have developed viro-
logic failure due to development of HIV drug resistance.
Despite the availability of HIV drug resistance testing, espe-
cially in cases where patients have failed on more than one
antiretroviral regimen, it remains difficult to construct effec-
tive salvage therapy regimens due to extensive cross-resistance
between drugs of the same class. The addition of the fusion
inhibitor, enfuvirtide (Fuzeon), has been helpful, but seldom
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produces a durable antiretroviral effect unless a
backbone regimen of antiretroviral agents with
some activity against the patient’s virus can be con-
structed.

Tipranavir is a nonpeptidic HIV protease
inhibitor that shows in vitro activity against many
HIV isolates resistant to previously available PIs.
Tipranavir is both an inducer and a substrate of the
CyP3A/4 isoform of cytochrome P450, and its
pharmacokinetics are significantly enhanced by co-
administration with ritonavir, which acts as a
potent cytochrome P450 inhibitor. Tipranavir is
normally dosed in adults at 500 mg along with
ritonavir 200 mg twice daily (TPV/r). Absorption,
distribution, metabolism, and excretion studies1

show the following: 1) main route of elimination of
14C-labeled TPV was via the feces (82.3%); 2) pri-
mary form of circulating and excreted TPV was

unchanged; 3) TPV steady state plasma concentra-
tion was achieved by day 7 of administration; 4)
most common adverse effects were loose stools and
mild nausea.

Drug interaction studies of TPV/r demonstrated
significant increases in Cmax and AUC of rifabutin,
which will necessitate reducing rifabutin dosing to
3 times per week when coadministered with TPV/r.2

Co-administration of TPV/r and clarithromycin
shows moderate increases in AUC of both clar-
ithromycin and TPV, but the increased exposure is
not expected to be clinically relevant.3 In combina-
tion with fluconazole, TPV/r resulted in no signifi-
cant change in fluconazole PK parameters but did
result in minimal increases in TPV AUC and Cmax,
which should not necessitate dose modification.4

Clinical efficacy data from the ongoing
Tipranavir RESIST trials were most recently pre-
sented at this Februrary’s CROI meeting.5 This
study randomized 1483 treatment experienced
HIV patients to TPV/r or best comparator protease
inhibitor boosted with ritonavir (CPI/r) along with
optimized best background regimen, as deter-
mined by resistance testing obtained at screening.
Patients were also stratified by particular CPI/r
and by use of enfuvirtide. By week 24, 34.2% of
TPV/r patients had HIV RNA below 400
copies/mL vs 14.9% for CPI/r. By viral load
below 50 copies/mL, the percentages were 23.9%
vs 9.4%, respectively. Looking at the subgroup
analysis comparing TPV/r to Lopinavir/ritonavir
(LPV/r), 23.9% of patients on the TPV/r arm had
HIV RNA below 50 copies/mL vs 18.3% on the
LPV/r arm.

Not surprisingly, the efficacy of both TPV/r and
CPI/r was progressively enhanced by the number
of active drugs included in the optimized back-
ground regimen. TPV/r was always superior to
CPI/r, regardless of the number of background
ARVs. Addition of enfuvirtide to both TPV/r and
CPI/r resulted in greater treatment response, how-
ever, TPV/r was superior to CPI/r with or without
enfuvirtide.

Grade 3 or 4 elevations of transaminases and of
triglycerides were seen more frequently in the
TPV/r arm than in the CPI/r arm.

■■ COMMENTARY
Tipranavir represents a significant advance in

the treatment of HIV infection, and appears to be
effective in many patients when included in a sal-
vage therapy regimen. Clinicians need to remem-
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ber the importance HIV resistance testing to opti-
mize background antiretrovirals in treatment-
experienced patients whether TPV/r or any other
agent is used. The hefty dose of ritonavir needed
to improve the pharmacokinetics of TPV is the
most likely factor contributing to the gastroin-
testinal side effects, liver function abnormalities,
and hyperlipidemia seen in TPV/r treated
patients. For now, it seems prudent to hold TPV/r
in reserve and use primarily when needed to con-
struct a salvage therapy regimen, since little is
known about the activity of older antiretroviral
agents against TPV-resistant viruses or the ability
to construct salvage therapy regimens in patients
who have developed virologic failure on TPV.
Consideration should be given to including enfu-
virtide as part of the salvage therapy regimen,
especially in patients who have failed more than
one antiretroviral regimen.   ■
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A Shingles Vaccine
A B S T R A C T  & C O M M E N T A R Y

By Stan Deresinski, MD, FACP

Synopsis: The use of an attenuated varicella zoster virus
vaccine, many times more potent than that used in chil-
dren for the prevention of chickenpox, was effective in the
prevention of both herpes zoster and postherpetic neural-
gia in individuals 60 years of age and older.

Source: Oxman MN, et al. A Vaccine to Prevent Herpes
Zoster and Postherpetic Neuralgia in Older Adults. N Engl J
Med. 2005;352:2271-2284.

Oxman and colleagues randomized 38,546
subjects greater than 60 years of age (median age, 69

years) to receive either 0.5 mL of attenuated Oka/Merck
VZV vaccine or placebo, after which they were followed
for a mean duration of 3.13 years, during which they
were contacted monthly. The vaccine was well tolerated,
although approximately one-third to one-half of recipi-
ents developed erythema, pain, and/or tenderness at the
injection site.

Herpes zoster was confirmed in 315 vaccine recipients
and 642 of those assigned placebo, a 61% vaccine-associ-
ated reduction. The incidences per 1000 person-years were
5.42 and 11.12, respectively. The efficacy of the vaccine in
preventing zoster was lower in those 70 years of age or
greater for whom it was 37.6% vs 63.9% in those 60 to 69
years (< 0.0010). VZV DNA was detected by PCR in
more than 93% of cases—none had vaccine-type DNA.

Antiviral treatment was administered to 87.3% of those
in the vaccine group who developed zoster and to 85.7% in
the placebo group, and was initiated within 72 hours in
64.1% and 65.9%, respectively. In addition, similar anal-
gesic usage occurred in the 2 groups. Despite this similar
management, the burden-of-illness score, representing the
average severity of illness during the 182 days after the
onset of rash in the population as a whole, was reduced
61.1% (P < 0.001) in vaccine recipients, when compared
to the placebo group. Twenty-seven vaccine recipients and
80 in the placebo group developed postherpetic neuralgia,
representing 0.46 and 1.38 cases per 1000 person-years,
respectively (P .0.001), for an efficacy of 66.5%.

■■ COMMENTARY
It is estimated that at least 1 million cases of herpes

zoster occur yearly in the United States, with most
occurring in those 50 years of age and older. The acute
infection is debilitating, and the development of posther-
petic neuralgia even more so. Antiviral therapy shortens
the duration of clinical zoster, but has no effect on pre-
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vention of postherpetic neuralgia, which may persist for
a year or more in as significant proportion of those
affected. The aging of the population is providing an
increasing number of individuals at risk of developing
zoster. Furthermore, the successful use of the pediatric
varicella vaccine, Varivax®, means that adults will
encounter VZV less frequently, thus missing the oppor-
tunity to boost cell mediated immunity to the virus, a
phenomenon that continues as we age. Thus, the results
reported by the Shingles Prevention Study Group
reviewed above are most welcome.

The vaccine used in the Shingles Prevention Study is
not the same as that in use in pediatrics. The experimen-
tal attenuated zoster vaccine used here had a potency at
least 14 times greater than that of Varivax®, as measured
by the number of plaque-forming units administered.
The higher dose was chosen because of evidence that
lower doses were unable to reliably boost cell mediated
immunity against VZV in the elderly.

It can be hoped that this vaccine will be available for use
in the near future. One wonders, however, if it will prove
possible to identify a subset of the population, in addition to
those with known significant immune compromise, who
are at increased risk of developing zoster and who might be
more specifically targeted for vaccination.   ■

Review of Oral Therapeutic
Options for the Treatment of
Chronic Hepatitis B: Ente-
cavir, Adefovir Dipivoxil, and
Lamivudine
By Jessica C. Song, MA, PharmD
Assistant Professor of Pharmacy Practice, University of the
Pacific, Stockton, CA and Pharmacy Clerkship and Coordi-
nator, Santa Clara Valley Medical Center
Jessica Song reports no consultant, stockholder, speaker’s bureau, research, or

other financial relationships with companies having ties to this field of study.

Treatment of chronic hepatitis b is directed at
suppressing viral replication, reducing hepatitis

(necroinflammatory) activity, slowing progression of
fibrotic disease, and rendering patients noninfectious.
At present, 3 oral antiviral agents, entecavir, adefovir
dipivoxil, and lamivudine, are FDA-approved for the
treatment of chronic hepatitis B, with entecavir receiv-
ing FDA approval in March 2005. This article will: 1)
review the pharmacology, pharmacokinetics, and FDA

indications of entecavir, adefovir, and lamivudine, 2)
review the safety and efficacy of the 2 drugs, and 3)
review the drug interactions and dosage of the 3 nucleo-
side analogs.

Pharmacology

Entecavir is a guanosine nucleoside analog with
activity against hepatitis B virus (HBV) polymerase
that undergoes phosphorylation to the active
triphosphate form. Entecavir competes with the nat-
ural substrate deoxyguanosine triphosphate and,
therefore, inhibits all 3 activities of HBV DNA
Polymerase: 1) positive strand synthesis of HBV
DNA, 2) base priming, and 3) reverse transcription
of the negative strand from the pregenomic messen-
ger RNA.

Adefovir dipivoxil is a diester prodrug of adefovir,
an acyclic nucleotide analog with activity against
human HBV. Following conversion of this prodrug to
adefovir in the gastrointestinal tract, cellular kinases
phosphorylate adefovir to the active metabolite, ade-
fovir diphosphate. Adefovir diphosphate competes
with the natural substrate deoxyadenosine triphos-
phate and thus inhibits HBV DNA Polymerase.
Incorporation of adefovir diphosphate into viral
DNA results in DNA chain termination.

Lamivudine, a synthetic nucleoside analog,
undergoes intracellular phosphorylation to form
lamivudine triphosphate. DNA chain termination
occurs following the incorporation of lamivudine
triphosphate into viral DNA by HBV polymerase.

Metabolism and Elimination

Following oral administration, adefovir dipivoxil under-
goes rapid conversion to adefovir, which constitutes 45%
of the dose recovered in urine (over 24 hours at steady
state). Adefovir and entecavir are renally excreted by a
combination of active tubular secretion and glomerular fil-
tration, with steady state urinary recovery of unchanged
drug ranging from 62% to 73% of the administered dose
of entecavir. Lamivudine undergoes minimal metabolism,
as the majority of the drug is eliminated unchanged in
urine by active organic cationic secretion.

Adverse Effects/Warnings

The most commonly reported adverse events from clin-
ical trials of entecavir were: headache (2%-4%), fatigue
(1%-3%), nausea (< 1%), and dizziness (< 1%). Adefovir
dipivoxil is generally well tolerated, with the following
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adverse events occurring in 3% of patients taking this
drug: asthenia, headache, abdominal pain, nausea, flatu-
lence, diarrhea, and dyspepsia. The most common adverse
events experienced by patients taking lamivudine for treat-
ment of chronic HBV (5% incidence in clinical trials)
were malaise/fatigue, fever or chills, ear/nose/throat infec-
tions, sore throat, nausea/vomiting, abdominal pain, diar-
rhea, myalgia, arthralgia, headache, and skin rash.

Since severe lactic acidosis and severe hepatomegaly
with steatosis have been reported with the use of other
nucleoside analogs in HIV infection, the FDA mandated
the manufacturers of entecavir, adefovir dipivoxil, and
lamivudine to place black box warnings in the mono-
graphs for the 3 agents. It is believed currently that this
syndrome is caused by defective mitochondrial DNA
replication. Active triphosphate forms of nucleoside ana-
log reverse transcriptase inhibitors (NRTIs) and
nucleotide reverse transcriptase inhibitors inhibit mito-
chondrial DNA polymerase-, thereby impairing the syn-
thesis of mitochondrial enzymes responsible for gener-
ating ATP by oxidative phosphorylation of glucose and
fatty acids. Defective oxidation of glucose and fatty
acids may result in increases in intracellular lactate and
fatty acids.6 The incidence of lactic acidosis associated
with adefovir or lamivudine is not reported in the pre-
scribing information. However, a retrospective review
(1996-2000) conducted by Bonnet and colleagues
reported an incidence of 0.9/1000 NRTI-treated patient
years (HIV-infected patients receiving lamivudine,
didanosine, stavudine, or zidovudine).2 How does this
compare with the incidence of metformin-associated
lactic acidosis? The prescribing information for met-
formin cites an incidence of 0.03 cases per 1000 patient
years, and postmarketing data from Canada and Europe
show an incidence of 9 and 1 to 15 cases per 100,000
person-years, respectively.3 Numerous case reports have
implicated stavudine, zidovudine, didanosine, and
lamivudine in causing lactic acidosis in HIV-positive
patients. Obesity, impaired renal function (CrCl<70
mL/min), and cumulative NRTI exposure may increase
the risk of lactic acidosis.4

Clinical Efficacy

At present, 3 oral drugs have been approved by the
FDA for use in the management of chronic HBV
infection, including entecavir (Baraclude), lamivu-
dine (Epivir-HBV ), and adefovir dipivoxil (Hepsera
). Emergence of resistance (via YMDD mutation) has
been associated with lamivudine therapy, developing
in 15-32% of patients after one year of therapy and in
up to 69% of patients after 5 years of therapy.6 Viral

resistance appears to be less likely to develop during
adefovir dipivoxil therapy, as one study showed that
the mutant rtN236T (or rtA181V) was identified in
3.9% of chronic hepatitis B patients at 144 weeks’
follow-up. Similarly, the emergence of entecavir
resistance has been shown to be a rare occurrence, as
none of 550 nucleoside-naïve patients receiving 0.5
mg entecavir were shown to exhibit resistance during
48 weeks of treatment. Moreover, 1% of lamivudine-
refractory patients receiving 1 mg entecavir experi-
enced resistance-related rebound.7 In vitro studies
have demonstrated that susceptibility to entecavir is
maintained for recombinant HBV genomes encoding
for adefovir resistance. Additional in vitro data has
shown that HBV isolates from lamivudine-refractory
patients failing entecavir treatment retained suscepti-
bility to adefovir.

Clinical trials of adefovir dipivoxil and lamivu-
dine have shown similar degrees of improvement in
liver histology, with 53-64% and 52-56% of ade-
fovir dipivoxil- and lamivudine-treated patients
achieving a minimum of a 2-point reduction in the
Knodell score, respectively.5,8-14 HBeAg serocon-
version rates were 11-12% and 16-18%, respective-
ly, for adefovir dipivoxil- and lamivudine-treated
patients in recent clinical trials. A comparable pro-
portion of patients achieved normalization of ALT
levels following treatment with adefovir dipivoxil
or lamivudine, as shown by normalization rates of
31-72% and 41-72%, respectively. In contrast,
Phase III clinical trials have shown the superior
efficacy of entecavir compared with that of lamivu-
dine, in regards to improvement in Knodell necroin-
flammatory scores (55-72%), proportion of patients
achieving undetectable HBV DNA levels (up to
90%), proportion of patients achieving ALT normal-
ization (61-78%), and decline in HBV DNA lev-
els.11-12 Tables 1, 2, and 3 summarize key findings
from recent clinical trials evaluating the efficacy of
entecavir, adefovir dipivoxil, and lamivudine in the
treatment of chronic HBV infection.

Recent studies have confirmed the efficacy of
adefovir dipivoxil 10 mg/day and entecavir 1
mg/day against lamivudine-resistant HBV, with no
difference in efficacy between adefovir dipivoxil
monotherapy and combination therapy (adefovir
dipivoxil/continuation of lamivudine), or between
entecavir monotherapy and continued lamivudine
treatment. Table 4 summarizes the results from clin-
ical trials that evaluated the efficacy of adefovir dip-
ivoxil and entecavir in the management of lamivu-
dine-resistant chronic HBV infection.13-14
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Lamivudine (n=66) Placebo (n=71) p-value Lamivudine

(n=143)

Placebo (n=72) p-value

Histological

improvementc

52% 23% < 0.001 56% 25% < 0.001

HBeAg 

seroconversion

17% 6% 0.04 16% 4% 0.02

Undetectable HBV

DNA (10 pg/mL)

44% 16% < 0.001 Not evaluated Not evaluated Not evaluated

Normalization of

ALT

41% 7% < 0.001 72% 24% < 0.001

Table 2

Clinical Trials of Lamivudine for the Management of Chronic HBV infection (52-week duration)

Dienstag21,a Lai22,bN

Entecavirc Lamivudine p-value Entecavird Lamivudine p-value

Histological

improvemente

72% 62% < 0.05 70% 61% < 0.05

HBeAg 

seroconversion

21% 18% Not evaluated Not evaluated Not evaluated Not evaluated

Undetectable 

HBV DNA 

(< 300 copies/mL)

67% 36% < 0.05 90% 72% < 0.05

Mean ↓ in 

HBV DNA 

(# log copies/mL)

6.86 5.39 < 0.05 5.04 4.53 < 0.05

Normalization of

ALT

68% 60% < 0.05 78% 71% < 0.05

Table 3

Clinical Trials of Entecavir for the Management of Chronic HBV Infection (52-week duration)

Chang23,a Lai24,b

Adefovirc (n=171) Placebo (n=167) p-value Adefovir (n=123) Placebo (n=61) p-value

Histological

improvementd

53% 25% < 0.001 64% 33% < 0.001

HBeAg 

seroconversion

12% 6% < 0.049 Not evaluated Not evaluated Not evaluated

Mean ↓ in HBV DNA

(#log copies/mL)

3.57 0.98 < 0.001 3.91 1.35 < 0.001

Normalization of ALT 48% 16% < 0.001 72% 29% < 0.001

Table 1

Clinical Trials of Adefovir for the Management of Chronic HBV infection (52-week duration)

Marcellin17, a Hadziyannis20,b

a. Patient demographics: 35-37% White; 58-60% Asian; 2-5% Black. Inclusion: HBeAg-positive chronic HBV patients (compensated liver disease).

b. Patient demographics: 67% White; 4% Black; 29% Asian. Inclusion: HBeAg-negative chronic HBV patients (compensated liver disease).

c. Includes the number of patients receiving adefovir 10 mg/day.

d. Decrease of at least 2 points in Knodell necroinflammatory score.

a. Patient demographics: 56-59% White; 17-24% Asian; 15-18% Black. Inclusion: HBeAg-positive chronic HBV patients (compensated liver disease).

b. Patient demographics: 100% Chinese. Inclusion: HBeAg-positive chronic HBV patients (compensated liver disease).

c. Decrease of at least 2 points in Knodell necroinflammatory score.



Drug Interactions

The potential for CYP450 (Cytochrome P450)-medi-
ated interactions is low for entecavir, as it does not
inhibit CYP1A2, CYP2C9, CYP2C19, CYP2D6,
CYP2B6, CYP2E1, and CYP3A4. Entecavir is not an

inducer of CYP1A2, CYP2C9, CYP2C19, CYP3A4,
CYP3A5, and CYP2B6, and it is not a substrate of the
CYP450 enzyme system. The potential for CYP450-
mediated interactions with adefovir dipivoxil is low, as
this agent does not inhibit CYP1A2, CYP2C9,
CYP2C19, CYP2D6, or CYP3A4. Moreover, adefovir
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Entecavir (n=286) Lamivudinec

(n=286)

p-value (n=286) Group Ad (n=94) Group Be (n=40) p-value (Group A)

Histological

improvementf

55% 28% < 0.01 Not evaluated Not evaluated Not evaluated

Mean change in

DAVGg (# log

copies/mL)

Not evaluated Not evaluated Not evaluated Not evaluated Not evaluated Not evaluated

HBV DNA < 300

copies/mL

19% 1% < 0.0001 Not evaluated Not evaluated Not evaluated

HBV DNA < 105

copies/mL

Not evaluated Not evaluated Not evaluated 85% combined;

11% lamivudine

92% < 0.01

HBeAg 

seroconversion

8% 3% 8% combined;

2% lamivudine

4% NS

Normalization of

ALT

61% 15% < 0.0001 31% combined;

6% lamivudine

53% 0.002

Table 4

Clinical Trials with Lamivudine-Resistant Chronic Hepatitis B Patients (52-week duration)

Sherman25,a Perrillo26,b

CrCl ≥ 50 mL/min CrCl 20-49 mL/min CrCl 10-19 mL/min Hemodialysis patients Peritoneal dialysis patients

10 mg po qday 10 mg po q 48 h 10 mg po q 72 h 10 mg po q 7 d following

dialysis

No data

Dosing of Adefovir Dipivoxil

CrCl (mL/min) Usual Dose (not lamivudine-refractory) Lamivudine-Refractory

≥ 50 mL/min 0.5 mg po qday 1 mg po qday

30-49 0.25 mg po qday 0.5 mg po qday

10-29 0.15 mg po qday 0.3 mg po qday

< 10, hemodialysis or peritoneal dialysis 0.05 mg po qday (administer after hemodialysis 0.1 mg po qday

Dosing of Entecavir

Dosing of Lamivudine

CrCl ≥ 50 mL/min CrCl 30-49 mL/min CrCl 15-29 mL/min CrCl 5-14 mL/min < 5 mL/min

100 mg po qday 100 mg first dose, then 50

mg po qday

100 mg first dose, then 25

mg po qday

35 mg first dose, then 15 mg

po qday

35 mg first dose, then 10 mg

po qday



is not a substrate of CYP1A2, CYP2C9, CYP2C19,
CYP2D6, or CYP3A4. However, the manufacturer
advises precautions with concurrent use of adefovir dip-
ivoxil with known nephrotoxic agents.

Since lamivudine is predominantly eliminated by
active organic cation secretion, concomitant adminis-
tration with other drugs renally secreted by the organic
cation transport system (eg, trimethoprim), may
increase lamivudine toxicity. Lamivudine and zal-
citabine in combination is not recommended because
the 2 agents may inhibit the intracellular phosphoryla-
tion of one another.   ■
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Subglottic Secretion
Drainage for Preventing
Ventilator-Associated 
Pneumonia

A B S T R A C T  &  C O M M E N T R A Y

By Dean R. Hess, PhD, RRT
Respiratory Care, Massachusettes General Hospital, Depart-
ment of Anesthesiology, Harvard Medical School
Dr. Hess reports no consultant, stockholder, speaker’s bureau, research, or other

financial relationships with compaines having ties to this field.

Synopsis: Subglottic secretion drainage appears effec-
tive in preventing early onset ventilator-associated
pneumonia among patients expected to require > 72
hours of mechanical ventilation.

Source: Dezfulian C, et al. Subglottic Secretion
Drainage for Preventing Ventilator-Associated Pneu-
monia. Am J Med. 2005;118:11-18.

The purpose of this meta-analysis was to assess
the efficacy of subglottic secretion drainage in pre-

venting ventilator-associated pneumonia (VAP). Dezfu-
lian and colleagues performed a comprehensive analysis
of randomized trials that have compared subglottic
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secretion drainage with a standard endotracheal tube
care in mechanically ventilated patients. Studies were
identified by searching computerized databases (MED-
LINE, CINAHL, EMBASE, Cochrane Library, Current
Contents, and Biological Abstracts), reviewing bibli-
ographies, and expert consultation. Summary risk ratios
and weighted mean differences with 95% confidence
intervals were calculated for each outcome using a
fixed-effects model. 

Of 110 studies retrieved, 5 met the inclusion criteria
of mechanically ventilated patients prospectively
assigned randomly to some form of subglottic secre-
tion drainage vs no drainage (control), and also that the
incidence of pneumonia was reported in both groups.
The 5 studies enrolled 896 patients. Subglottic secre-
tion drainage reduced the incidence of VAP by nearly
half (risk ratio = 0.51; 95% confidence interval [CI],
0.37-0.71), primarily by reducing early onset pneumo-
nia (pneumonia occurring within 5 to 7 days after intu-
bation). Although significant heterogeneity was found
for several end points, this was largely resolved by
excluding a single outlying study. The outlier study
recruited cardiac surgery patients whose duration of
mechanical ventilation (mean, 1.5 days) was shorter
than the other studies.

The method of subglottic secretion drainage was
intermittent suction in 2 studies, continuous 2 studies,
and hourly aspiration with a syringe in the remaining
study. In the 4 studies other than the outlier, subglottic
secretion drainage shortened the duration of mechanical
ventilation by 2 days (95% CI, 1.7-2.3 days) and the
length of stay in the ICU by 3 days (95% CI, 2.1-3.9
days), and delayed the onset of pneumonia by 6.8 days
(95% CI, 5.5-8.1 days). Dezfulian et al concluded that
subglottic secretion drainage appears to be effective in
preventing early onset VAP among patients expected to
require > 72 hours of mechanical ventilation.

■■ COMMENTARY
VAP is an important clinical problem. It has been

reported to occur in about 10% of mechanically
ventilated patients.1 Although its impact on mortali-
ty is debated, there is no question that it increases
morbidity by increasing the requirement for antibi-
otic therapy, and also by increasing the time on
mechanical ventilation and days in the ICU. The
term ventilator-associated pneumonia is misleading,
as it is well accepted that VAP arises most common-
ly due to micro-aspiration of pharyngeal secretions
around the cuff of the endotracheal tube rather what
is breathed through the endotracheal tube from the
ventilator. Accordingly, a method to prevent micro-

aspiration might be expected to reduce the inci-
dence of VAP.

Many practices have been identified to prevent VAP.2

One such practice is subglottic secretion drainage. Sub-
glottic secretion drainage is accomplished through use
of a specially designed endotracheal tube with a separate
dorsal lumen that opens directly above the endotracheal
tube cuff. Although originally designed for use with an
endotracheal tube, it is also now available in the design
of some tracheostomy tubes.

The results of this meta-analysis suggest a strong
benefit for the use of subglottic secretion drainage to
prevent early onset VAP. However, there are several
issues that remain to be resolved before this practice
can be widely adopted. The benefit of subglottic secre-
tion clearance is in patients who require > 72 hrs of
mechanical ventilation. Unfortunately, it is difficult to
predict which patients will require > 72 hrs of mechani-
cal ventilation at the time of intubation. Because tubes
capable of providing subglottic secretion clearance cost
about 10 times more than standard endotracheal tubes,
it is likely not cost-effective to use these tubes in all
patients who are intubated. Moreover, patients should
generally not be reintubated with this tube if they
require > 72 hrs of ventilation, as reintubation itself is a
risk factor for VAP.

The safety of these tubes is yet to be determined. In
an animal study, tracheal wall injury due to subglottic
suction was reported.3 However, whether similar injury
occurs in humans is unknown; this complication was not
reported in any of the studies included in the meta-
analysis reported here. The higher rigidity of the endo-
tracheal tube incorporating subglottic suction may con-
tribute to tracheo-innominate artery fistula4 and upper
airway edema.

Finally, the cost-effectiveness of these tubes remains
to be determined. Their use does not appear to affect
mortality, but this meta-analysis suggests that ventilator
days and ICU days may be reduced. A formal economic
assessment of these devices would help to answer the
question of cost-effectiveness. To my knowledge, such
an analysis is not yet available, although it has been sug-
gested that the use of subglottic suction can be support-
ed on the basis of the cost of VAP.5

There is no doubt that aspiration of subglottic secre-
tions decreases the risk of early-onset VAP. Appropri-
ate patient selection for this procedure, however,
remains elusive. Until the cost-effectiveness of endo-
tracheal tubes with a subglottic suction port is estab-
lished, their use will likely not become standard prac-
tice. The finding of lower rates of VAP with the use of
this procedure does support the fact that VAP often
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arises from micro-aspiration of secretions around the
cuff of the airway.   ■

CME Questions
1. Which of the following is correct?

a. Tiprinavir is a non-nucleoside analog HIV reverse transcriptase
inhibitor.

b. Tiprinavir is a nucleoside analog HIV reverse transcriptase
inhibitor.

c. Tiprinavir is a nucleotide analog HIV reverse transcriptase
inhibitor.

d. Tiprinavir is a nonpeptidic HIV protease inhibitor.
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Nubian Beer: An
Ancient Health Tonic?
Roach J. National Geographic News

Varying levels of the
antibiotic tetracycline found in

Nubian bones from around the 4th
century prompted a lengthy search
for the source. Researchers at Emory
University in Atlanta discovered that
the answer may lie in ancient Nubian
beer.

Nubia was an ancient kingdom
along the Nile River just south of
Egypt. Present day Nubia is an
arid desert, part of the South Arab
Republic and the Sudan, just
north of Khartoum. Age-old
Nubian bones dating from 350 to
550 A.D., dug up in the Sudan,
have been found to contain tetra-
cycline. The antibiotic has been
found in more than 90% of
Nubian bones, including bones
from a 2-year-old child.

It turns out that Nubian beer,
which was more like a mushy fer-
mented cereal, was a popular
drink. It was brewed from grains,
which were stored in bins in mud. 
The grain became contaminated
with a soil bacterium called Strep-
tomycedes, which is ubiquitous in
the arid climate of the Sudan.
Streptomycedes produces tetracy-
cline. Hence, in addition to pro-
viding calories, vitamins, and a
slight buzz, the beer was essen-
tially a daily antibiotic tonic.

The health benefits of beer
have been touted for centuries.
But ancient Egyptian texts sug-
gest using beer as a treatment for
all kinds of health conditions,
including gum disease, wound

dressings, and for afflictions of
the anus, possibly because of the
antimicrobial effect. Researchers
indicated that Nubian bones are
quite strong and healthy for peo-
ple of that time period. Not stated
was whether Nubians at that time
were taller or heavier than their
African counterparts.   ■

CA-MRSA—Beyond
Emerging
ProMED-mail post, May 24, 2005;
www.promedmail.org

An expert in staphylococcal
infections, Dr. Mark Enright, at

Bath University in England, has
publicly urged the British govern-
ment to step up measures to com-
bat the emergence of methicillin-
resistant Staphylococcal aureus
(MRSA) and other resistant bacte-
rial organisms. The statement was
made following the death of a
healthy 18-year-old Royal Marine
trainee who was scratched on his
leg with brambles during a train-
ing session and, subsequently,
died of staph infection. The report
states that traces of the leukocidin
commonly found in MRSA, Pan-
ton-Valentine Leukocidin (PVL),
were found in his system, consis-
tent with a toxin-producing strain
of S. aureus.

Community-acquired strains of
MRSA (CA-MRSA) almost uni-
formly carry a large, mobile cas-
sette of genes (SCCmec IV),
which produce various leuko-
cidins, most notably PVL, as well
as hemolysins, enterotoxin, toxic
shock toxin, and other toxins. As
such, these organisms are like soft

tissue liquifiers, with a predilec-
tion for causing folliculitis, furun-
culosis, and soft tissue abscesses,
which may require incision and
drainage, parenterally adminis-
tered antibiotics, and hospitaliza-
tion. While these organisms sel-
dom result in more serious, inva-
sive infections in healthy individ-
uals, the lost time at school or
work, and the resulting scars,
leave an indelible impression.

Dr. Enright’s cautionary mes-
sage may be too late. While physi-
cians have been waiting for newer
Infection Control guidelines for
control of MRSA in hospitals,
community-acquired strains of
MRSA (CA-MRSA) have already
established a bulkhead in our com-
munity, and are presenting a chal-
lenge for hospitals, where they
outnumber cases of nosocomial
MRSA. CA-MRSA has extended
well beyond the gay community,
sport teams, and jails, and is now
affecting ordinary, healthy school
aged children and young adults,
with no apparent risk factors or
known exposure. About 30% of
outpatient specimens of S. aureus at
Santa Clara Valley Medical Center in
San Jose are now MRSA, and at least
50% of pediatric cases hospitalized
with staph infection are MRSA. I’m
getting multiple phone calls weekly
from pediatricians and primary care
doctors who are stunned at the rapid
pace of some of these infections,
their recalcitrant nature, and frequent
rate of recurrence, wondering what
to do. Should patients be decolo-
nized, especially those with recurrent
infection? Should family members
be screened? And, how many people
can you reasonably screen and treat?
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(Never mind that some potential
contacts have differing insurance
plans, making it difficult to directly
intervene or supervise their care).

In the hospital setting, it seems
that surveillance should be stepped
up, with improved identification of
colonized cases at entry to hospital
(it is estimated that 70-90% of cases
are not recognized), with prompt
isolation of suspected cases, even in
advance of identification of the
organism. Strict contact isolation
precautions should be adhered to,
and attempts to improve hand wash-
ing are vital. Pre-operative screening
of elective surgical cases should be
considered, especially cardiac cases
and those requiring hardware (eg,
valves, hips, spine stabilization
cases).

However, short of trying to decol-
onize the world, the cat may be
already out of the bag with regard to
the spread of CA-MRSA in the com-
munity, unless we act now. This will
require a concerted effort on the part
of the public health service and com-
munity physicians, enhanced surveil-
lance and reporting, more research
into the acquisition, pathogenesis
and optimal management of this
infection, and lots more designated
public health dollars.   ■

MRSA: Not Just a
Human Pathogen
Weese JS, et al. Methicillin-Rresistant
Staphylococcus aureus in Horses and
Horse Personnel. Emerg Infect Dis.
2005;11:430-435.

Mrsa may not be just an
emerging human infec-

tion—check out your family pet,
or even the family horse (see
Kemper C. IDA, January 2005). 
Prompted by the occurrence of
MRSA infection in 2 horses hos-
pitalized at the Ontario Veteri-
nary College Veterinary Teaching

Hospital (OVC-VTH) in 2000,
these investigators performed a
cross-sectional analysis of the
prevalence of MRSA in horses
and horse personnel from 2000 to
2002. The Large Animal Clinic at
OVC, which is a tertiary referral
center, sees ~2000 horses per
year, many of which are inpa-
tients with prolonged stays. The
personnel caring for these horses
vary from senior clinicians, sur-
geons, and specialists to assis-
tants and students.

Nasal swab specimens for cul-
ture were obtained from a conven-
ience sample of horses at OVC
before, during, and at the end of
hospitalization, and from a select
group of breeding farms in
Ontario. The prevalence of
MRSA colonization varied in the
horses at OVC from 4-8%, and
from 0-13% at the farms. A total
of 79 equine cases were identi-
fied, including 27 (34%) horses
hospitalized at OVC, 41 (52%) at
one thoroughbred farm, and 11
(14%) at other farms. While the
majority of horses had nares colo-
nization, 13 (16%) had clinical
infection at one or more sites,
including line sepsis, septic
arthritis, bacteremia (often a con-
equence of indwelling central
lines), abscesses, and
osteomyelitis. One horse died as a
complication of MRSA infection.
Ten of the 13% of infected horses
had a history of contact with colo-
nized personnel or other colo-
nized/infected horses.

Twenty-seven horse personnel
were colonized with MRSA.  About
two-thirds of these worked at OVC,
and the remainder worked at the
thoroughbred farm. One veterinari-
an had infection at a tattoo site; the
same strain was isolated from 2
horses under the care of that indi-
vidual about one week earlier.

More than 90% of the isolates

possessed SCCmec IV genes,
commonly associated with CA-
MRSA strains, although they did
not produce PVL. All of these
Canadian isolates were sensitive to
clindamycin and quinolones, as
well as vancomycin, synercid, and
linezolid, but they were frequently
resistant to tetracycline (96%),
erythromycin (86%), trimethro-
prim-sulfamethoxazole (79%), and
rifampin (71%).  (These results are
quite different from those CA-
MRSA isolates we’re seeing in
California, which are frequently
resistant to quinolones, but suscep-
tible to rifampin and trimethoprin-
sulfamethoxazole).

MRSA may be an emerging
infection in veterinary care cen-
ters, where MRSA appears to be
readily transmitted between
horses and horse personnel.   ■

Pelifermin for
Mucositis Approved
Medical Letter April 25, 2005

Palifermin (Kepivance, Amgen)
has been approved by the FDA for
the prevention of oral mucositis in
patients with hematologic cancers
receiving myelotoxic chemotherapy
or stem cell transplantion.  Palifer-
min is a unique recombinant human
keratinocyte growth factor, which
significantly reduced the risk of oral
mucositis, as well as the duration
and severity of disease in 2 random-
ized, placebo-controlled clinical tri-
als.  In an assessment of 212
patients randomized to receive pal-
ifermin vs placebo, the incidence of
grade 4 mucositis was reduced from
62% to 20%, and the median dura-
tion of severe mucositis was
reduced from 9 to 6 days.  Drug is
parenterally administered 3 days
before and 3 days following
chemotherapy.   ■
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Rifamixin, a nonabsorbed oral antibiotic,
is effective for preventing traveler's diar-
rhea, according to  new research. The

study was done in 210 US students traveling to
Guadalajara, Mexico.  They were randomized
to receive rifamixin 200 mg once a day, 200 mg
twice daily, 200 mg 3 times a day, or placebo
for 2 weeks.  Rifamixin effectively prevented
traveler’s diarrhea for all doses. Overall, trav-
eler’s diarrhea developed in 14.74% of partici-
pants taking rifamixin and 53.70% of those
taking placebo (rate ratio 0.27 [95% CI, 0.17 to
0.43]).  All doses of rifamixin were superior to
placebo in preventing diarrhea. In test subjects
who did not report traveler’s diarrhea,
rifamixin significantly reduced the occurrence
of mild diarrhea (P = .02) and moderate and
severe intestinal problems, including pain and
cramps (P = .009) and excessive gas (P = .02).
Adverse reactions with rifamixin were compa-
rable to placebo, and minimal change in col-
iform flora was found during rifamixin
therapy.  The authors conclude that rifamixin
effectively prevents traveler’s diarrhea in
Mexico, with minimal changes in fecal flora.
They also suggest that further studies should
be performed to evaluate whether the drug is
effective in preventing diarrhea in other areas
of the world where E. coli is not the major
pathogen, and whether  rifamixin is effective
in preventing postinfectious irritable bowel
syndrome (Ann Int Med. 2005;142:805-812).
The accompanying editorial suggests that
rifamixin may not be appropriate for prophy-
laxis of all travelers, but rather selected
patients at risk, and that rapid and judicious

treatment of diarrhea is best recommended for
most travelers (Ann Int Med. 2005;142:861-862).
Rifamixin is currently only approved for the
treatment of travelers diarrhea caused by E.
coli.  The drug is manufactured by Salix phar-
maceuticals and marketed under the trade
name Xifaxan.

Erectile Dysfunction and Visual Disturbance
Sildenafil (Viagra), Pfizer's blockbuster erec-

tile dysfunction drug, has been implicated
along with tadalafil (Cialis) and vardenafil
(Levitra) in causing a relatively uncommon
form of visual disturbance known as nonar-
teritic anterior ischemic optic neuropathy
(NAION).  The first reports of the relationship
were published in March of this year. An oph-
thalmologist at the University of Minnesota
noticed 7 patients in his practice who devel-
oped NAION within 36 hours after taking
sildenafil (J Neuroophthalmol. 2005;25:9-13).
Since that time, the FDA has received a total of
38 reported cases associated with sildenafil, 4
with tadalafil, and 1 with vardenafil.  Pfizer is
countering that review of 103 clinical trials
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involving over 13,000 patients. They say they
found no reports of NAION and that there is
no evidence that NAION occurs more fre-
quently in men taking sildenafil than in men of
similar age and health who did not take the
drug.  And while it is true that the risk factors
for erectile dysfunction and NAION are simi-
lar and include hypertension and diabetes, the
FDA may still require labeling changes for all 3
drugs, listing NAION as a possible risk.
NAION results in loss of vision in parts of the
visual field that are usually permanent. The
FDA is continuing to evaluate the situation,
and notes that there is no direct evidence relat-
ing erectile dysfunction drugs to NAION, but
warns that patients who notice visual changes
after taking one of these medications should
report it to their physician immediately.

Mixed News on Statins
Good news and bad news about statins.

First the good. It appears that statins are associ-
ated with a significant reduction in the risk of
colorectal cancer.  A population-based, case-
control study from northern Israel of 1953
patients with colorectal cancer and 2015
matched controls, reviewed whether use of a
statin between 1998 and 2004 reduced the risk
of colorectal cancer.  In comparison to patients
who did not use statins, statin use was associ-
ated with a significantly reduced relative risk
of colorectal cancer (odds ratio, 0.50; 95% CI,
0.40-0.63).  This relationship remained signifi-
cant after adjustment for aspirin use, NSAID
use, physical activity, hypercholesterolemia,
family history of colorectal cancer, ethnic
group, and diet (odds ratio 0.53; 95% CI, 0.38-
0.74) resulted in a 47% relative reduction in the
risk of colorectal cancer. The authors admit that
the absolute risk reduction is likely to be small,
and further studies are needed (N Engl J Med.
2005;352:2184-2192). An accompanying edito-
rial suggests it is too early to recommend
statins as chemoprotective agents against can-
cer, but notes there is biologic plausibility to
their use in this role. There is also the sugges-
tion that statins may target many diseases of
aging including osteoporosis and dementia, as
well as cardiovascular disease by similar mech-
anisms (N Engl J Med. 2005;352:2238-2239).

Bad news for rosuvastatin (Crestor),
AstraZeneca's high-potency statin. The drug has
been under scrutiny after related reports of high
rates of toxicity in premarketing and some post-

marketing studies, compared with other statins.
The drug has been a favorite target of the watch-
dog group Public Citizen, which has petitioned the
FDA to withdraw rosuvastatin from the market.
Now a report in the May 23rd online version of
Circulation confirms a higher level of adverse
events associated with the drug. Researchers from
Tufts University reviewed all rosuvastatin related
adverse events reported to the FDA in the drug's
first year of marketing. Higher rates of rhabdomy-
olysis, proteinuria, nephropathy, and renal failure
were seen with rosuvastatin, when compared with
atorvastatin (P < 0.001) , simvastatin (P < 0.001),
and pravastatin (P < 0.001). Adverse events gener-
ally occurred early in the course of treatment and
at recommended doses. The authors conclude that
there are safety concerns associated with rosuvas-
tain, and that healthcare providers should con-
sider other statins as first-line therapy. 

FDA Actions
Pegasys, Roche's pegylated interferon, has

been approved for the treatment of chronic
hepatitis B infections, including both HBeAg-
positive and HBeAg-negative disease. The drug
was previously approved for the treatment of
chronic hepatitis C. 

Infliximab (Remicade) is approved for the
treatment of psoriatic arthritis affecting at least
5 joints. The biologic agent is a monoclonal
antibody that targets tumor necrosis factor
alpha. It is also approved for ankylosing
spondylitis, Crohn's disease, and rheumatoid
arthritis.

Pfizer has received approval to market silde-
nafil citrate for the treatment of pulmonary arte-
rial hypertension. Sildenfil, which is the active
ingredient in Viagra, will be marketed under the
trade name Revatio, in a 20 mg tablet that looks
different from Viagra tablets to avoid confusion.
Sildenafil as Revatio is dosed 3 times a day.

The FDA has approved an extended-release
form of dexmethylphenidate for the treatment
of attention deficit, hyperactivity disorder. The
once daily formulation is approved for adults,
adolescents, and children. It will be marketed
as Focalin XR by Novartis Pharmaceuticals.

Canadian drug maker Depomed has
received approval to market a once a day form
of metformin for the treatment of type 2 dia-
betes. Glumetza will be marketed in 500 and
1000 mg doses. The formulation employs the
company’s Gastric Retention technology that
slows transit and controls drug delivery.   ■
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