
The Impact of Varicella Vaccination
on Herpes Zoster in Children
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Synopsis: Varicella vaccine reduces the risk of herpes zoster 4-12-
times among children < 10 years of age. When herpes zoster does
occur among vaccine recipients, it is associated with less frequent

and less severe pain.

Source: Civen R, et al. The incidence and clinical characteristics 
of herpes zoster among children and adolescents after 
implementation of varicella vaccination. Pediatr Infect 

Dis J. 2009;28:[Epub ahead of print].

Apopulation-based telephone survey was conducted
among residents < 20 years of age in Antelope Valley, CA, from

2000 through 2006. During this period, 459 evaluable cases of
herpes zoster among persons < 20 years of age were reported. Of
these cases, 154 (34%) were among children < 10 years of age and
305 (66%) were among persons 10-19 years of age. The median
age was 12 years (range: 11 months-19 years), with 215 (47%)
cases in males, 220 (48%) cases among white non-Hispanics, 156
(34%) among Hispanics, 51 (11%) among African-Americans,
and 16 (3.5%) among Asians or American Indians.

Of the 154 cases among children < 10 years of age, 40 (26%)
reported varicella vaccination alone, 81 (53%) reported varicella
disease alone, 24 (15.5%) reported an unknown history of vaccina-
tion and/or disease, eight (5%) reported both vaccination and dis-
ease, and one (0.5%) denied a history of both.

Of the 305 cases among persons 10-19 years of age, six (2%)
reported varicella vaccination alone, 245 (80%) reported varicella 

AHC Media LLC Home Page—www.ahcmedia.com CME for Physicians—www.cmeweb.com

INSIDE
HIV 

susceptibility
testing and

survival
page 135

Stepped-dose
efavirenz

reduces the
incidence of
neuropsychi-

atric AEs
page 136

EDITOR 
Stan Deresinski, MD, FACP
Clinical Professor of Medicine,
Stanford, Associate Chief of
Infectious Diseases, Santa 
Clara Valley Medical Center

CO-EDITOR
Joseph F. John, Jr., MD,
FACP, FIDSA, FSHEA 
Associate Chief of Staff for
Education, Ralph H. Johnson 
Veterans Administration 
Medical Center; Professor of
Medicine, Medical University 
of South Carolina, 
Charleston, SC

ASSOCIATE EDITORS 
Ellen Jo Baron, PhD, D(ABBM)
Professor of Pathology and
Medicine, Stanford University;
Medical School Director, Clinical
Microbiology Laboratory,
Stanford University Medical
Center

Brian Blackburn, MD
Clinical Assistant Professor of
Medicine, Division of Infectious
Diseases and Geographic
Medicine, Stanford University
School of Medicine

Hal B. Jenson, MD
Professor of Pediatrics, Tufts
University School of Medicine
Chief Academic Officer,
Baystate Medical Center
Springfield, MA

Carol A. Kemper, MD, FACP 
Clinical Associate Professor of
Medicine, Stanford University,
Division of Infectious Diseases,
Santa Clara Valley Medical Center
Section Editor, Updates
Section Editor, HIV

Robert Muder, MD
Hospital Epidemiologist
Pittsburgh VA Medical Center
Section Editor, 
Hospital Epidemiology

Jessica Song, PharmD
Assistant Professor, Pharmacy
Practice, University of the
Pacific, Stockton, CA, Pharmacy
Clerkship and Coordinator,
Santa Clara Valley Medical Center
Section Editor, Managed Care

Alan D. Tice, MD, FACP
Infectious Disease Consultant,
John A. Burns School of 
Medicine, University of Hawaii,
Honolulu
Section Editor, Managed Care

Dean L. Winslow, MD
Chief, Division of AIDS
Medicine, Santa Clara Valley
Medical Center, Clinical
Professor, Stanford University
School of Medicine
Section Editor, HIV

EDITOR EMERITUS
Jeffrey E. Galpin, MD 
Clinical Associate Professor 
of Medicine, USC

PEER REVIEWER
Connie Price, MD 
Assistant Professor, University
of Colorado School of Medicine

Volume 28     •     Number 12     •     September 2009     •     Pages 133-144

NOW AVAILABLE ONLINE
www.ahcmedia.com

Providing Evidence-based

Clinical Information for 27 Years

Financial Disclosures:

Infectious Disease Alert’s
Physician Editor, Stan
Deresinski, MD, FACP,
serves on the speaker’s
bureau for Merck, Pfizer,
Wyeth, Ortho-McNeil
(J&J), Schering-Plough,
and Cubist, does
research for the National
Institute of Health, and is
an advisory board mem-
ber for Schering-Plough,
Ortho-McNeil (J&J), and
Cepheid.
Peer reviewer 
Connie Price, MD, reports
no consultant, stockholder,
speaker’s bureau,
research, or other finan-
cial relationship with any
company related to this
field of study.
Updates author Carol A.
Kemper, MD, FACP, does
research for GSK
Pharmaceuticals, Abbott
Laboratories, and Merck.



disease alone, 45 (15%) reported an unknown history
of vaccination and/or disease, five (2%) reported both
vaccination and disease, and four (1%) denied a history
of both.

During this period, the incidence of herpes zoster
among children < 10 years of age declined by 55%,
from 42 cases in 2000 (74.8/100,000; 95% CI: 55.3-
101.2) to 18 cases in 2006 (33.3/100,000; 95% CI:
20.9-52.8; p < 0.001). Children < 10 years of age
with a history of varicella vaccination had a 4-12
times lower risk for developing herpes zoster com-
pared with children with history of varicella dis-
ease. The incidence of herpes zoster among persons
10-19 years of age increased by 63%, from 35 cases
in 2000 (59.5/100,000; 95% CI: 42.7-82.9) to 64
cases in 2006 (96.7/100,000; 95% CI: 75.7-123.6; p
< 0.02).

Of the 459 cases of herpes zoster, 372 (81%) had
complete clinical information. Most (82%) cases
occurred among healthy children and adolescents.
Only nine (2%) cases occurred among persons with
underlying immunocompromised conditions, all with
a history of varicella disease and no vaccination. The
clinical characteristics among those with a history of
varicella disease were similar between the two age
groups, with the exception that persons 10-19 years of
age were more likely to report presence of pain (87%
vs. 77%; p = 0.02) and treatment with acyclovir (67%
vs. 42%, p < 0.0001). Of cases of herpes zoster among

children < 10 years of age, vaccinated children, com-
pared to children with a history of varicella disease,
were younger (median age: 5 years vs. 8 years), more
likely to have herpes zoster rash located in the lum-
bar/sacral dermatomes (28% vs. 11%; p = 0.02), less
likely to report pain (45% vs. 77%; p <0.001) and,
when pain was reported, less likely to report intense
pain (p = 0.03).

■■ COMMENTARY
This is the largest population-based study assess-

ing the incidence and clinical characteristics of her-
pes zoster among children vaccinated with varicella
vaccine. The decline in the incidence of herpes
zoster among children < 10 years of age most likely
reflects the impact of universal childhood varicella
vaccination, which began in the United States in
1995. In 2006, a two-dose vaccination strategy was
implemented, with the first dose at 15 months of age
and a second dose at 4-6 years of age, with a minimum
planned interval between doses of three months and an
absolute minimum of 28 days to count as a second
dose.

The basis for the increasing incidence of herpes
zoster among children and adolescents 10-19 years of
age is unclear, and may reflect improved reporting of
cases. There is also a suggestion from other studies
that universal varicella vaccination may actually
increase the incidence of herpes zoster among persons
who have had varicella disease because of less frequent
immunologic boosting from exposure to wild-type vari-
cella virus circulating in the community. If this phenom-
enon is occurring, it will eventually abate with contin-
ued universal vaccination, with the incidence of herpes
zoster eventually falling below pre-vaccine levels.

Vaccinated children < 10 years of age reported less
frequent and less intense pain with herpes zoster than
those with a history of varicella disease. Vaccination
was also associated with limited involvement of the
rash to the lumbar/sacral dermatomes. This is an
interesting anatomic association that has been
reported previously between the site of varicella vac-
cination, which in young children is typically the
anterolateral thigh, and the site of herpes zoster
rash. Herpes zoster among unvaccinated children
most often involves the thoracic dermatomes, which
reflects the intensity of the centrally distributed varicella
rash.   ■
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HIV Susceptibility 
Testing and Survival
A B S T R A C T  A N D  C O M M E N T A R Y  

By Dean L. Winslow, MD, FACP, FIDSA
Chief, Division of AIDS Medicine, Santa Clara Valley
Medical Center; Clinical Professor, Stanford University
School of Medicine
Dr. Winslow serves as a consultant for Siemens Diagnostics, and is on

the speaker’s bureau for Boehringer-Ingelheim and GSK.

Synopsis: In this study, 2,699 HIV-infected patients
eligible for genotypic or phenotypic (GPT) susceptibility
testing followed in the HIV Outpatient Study (HOPS)
cohort from 1999-2005 were studied. The use of GPT
was independently associated with improved survival
among HAART-experienced patients.

Source: Palella FJ, et al. The association of HIV susceptibil-
ity testing with survival among HIV-infected patients receiv-
ing antiretroviral therapy: A cohort study. Ann Int Med.
2009;151:73-85.

Hops is an ongoing prospective, observational
cohort study of HIV-infected patients at 10 partic-

ipating HIV clinics in the United States. A total of
2,699 patients with HIV RNA > 1,000 copies/uL were
seen from 1999-2005. Demographic characteristics,
clinical factors, and GPT use were correlated with all-
cause mortality. Crude and adjusted hazard ratios
(HRs) for the association between GPT and survival
were calculated. During the median 3.3 years of fol-
low-up, 915 (34%) patients underwent GPT. Patients
who had GPT had lower mortality rates (2.0 vs. 2.7
deaths/100 person-years) than those who did not. In
Cox models, GPT was associated with improved sur-
vival (HR 0.69) when adjusted for demographic char-
acteristics, CD4+ count, HIV RNA level, and intensity
of clinical follow-up.

■■ COMMENTARY
In 1998, the landmark Marschner meta-analysis was

published. This paper established HIV RNA (in addi-
tion to CD4+ count) as a continuous variable that corre-
lated with progression to AIDS and death.1 Based on
this overwhelming data set, the FDA formally estab-
lished the policy that new antiretroviral agents could
receive marketing clearance if the sponsors could
demonstrate the activity in patients by effect on this sur-
rogate marker, and no longer were required to show that

antiretroviral agents actually reduced progression to
AIDS and death.

In 1989, Richman2 and Larder3 demonstrated that
virologic and clinical failure in patients treated with
AZT was associated with development of HIV resist-
ance, as demonstrated by phenotypic assays in cell
culture and genotyping of the reverse transcriptase
gene, respectively. By 1999, the clinical use of HIV
susceptibility testing was becoming well-established
in the United States and Canada. The clinical utility
of HIV genotyping was demonstrated in two well-
controlled, prospective, randomized clinical trials,
which Viradapt4 conducted in Europe and GART5

conducted in the United States. The benefit of HIV
genotyping in both of these studies was seen in
patients who had failed one or multiple antiretroviral
regimens. The mean incremental benefit of HIV
genotyping over “standard of care” was approximately
0.5 log

10
HIV RNA. Largely based on the strength of

these two studies (and a retrospective reanalysis of
archived plasma samples from GART and several
analytical performance trials), the FDA’s Center for
Biologics granted marketing clearance for Visible
Genetics’ TRUGENE HIV genotyping system as an
in vitro diagnostic device. Parenthetically, only one
prospective, randomized trial, the Virco-sponsored
VIRA 3001 study, has demonstrated the clinical util-
ity of in vitro phenotyping, but inclusion in this study
was restricted to patients who were failing their first
ARV regimen. Prospective, randomized studies of
HIV phenotyping in more treatment-experienced
patients, as were studied in both the NARVAL and
the CCTG 575 trials, have consistently failed to
demonstrate any benefit over educated guessing,
hence the infrequent use of in vitro phenotyping out-
side of the United States.

This HOPS cohort study followed patients long
enough to demonstrate a benefit of GPT on survival
when the data were analyzed using multivariate analy-
sis. However, like all cohort studies, a number of
sources of bias may be present despite the statistical
efforts made to control for this. A perusal of the base-
line study population characteristics showed a number
of imbalances between the GPT vs. no GPT groups.
This includes a higher percentage of racial and ethnic
minority patients, injection drug users, lack of insur-
ance, and HCV co-infection in patients who did not
undergo GPT. All of these are probably good surrogate
markers for patients who are likely to have excess mor-
tality from a variety of causes. Despite these limita-
tions, the implications of this study clearly support the
clinical utility of GPT.   ■
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Stepped-dose Efavirenz
Reduces the Incidence 
of Neuropsychiatric AEs
A B S T R A C T  &  C O M M E N T A R Y

By Dean L. Winslow, MD, FACP, FIDSA

Synopsis: In this study, 114 HIV-infected patients
initiating therapy with efavirenz (EFV)-based anti-
retroviral therapy regimens were randomized to either
stepped-dose EFV (200 mg/d on days 1-6, 400 mg/d
on days 7-13, and 600 mg/d beginning on day 14) vs.
EFV 600 mg/d. The full-dose group experienced a sig-
nificantly higher incidence of neuropsychiatric adverse
events (NPAE). Virologic and immunologic efficacy
was similar in both groups.

Source: Gutierrez-Valencia A, et al. Stepped-dose vs. full-
dose efavirenz for HIV infection and neuropsychiatric
adverse events. Ann Int Med. 2009;151:1-9.

Patients eligible for efv-based haart (efv plus
two nucleoside RT inhibitors) were randomized

to EFV in an escalating dose over two weeks vs. stan-
dard 600 mg/d dosing. NPAEs and sleep quality were
assessed by questionnaires over the first 30 days of
therapy. The full-dose EFV group presented with
higher incidence and severity of dizziness (66% vs.

33%), hangover (46% vs. 21%), impaired concentra-
tion (23% vs. 9%), and hallucinations (6% vs. 0%)
during the first week. From week two onward, the
incidence of EFV-related NPAEs was similar
between the groups; virologic and immunologic effi-
cacy was similar between the groups.

■■ COMMENTARY
Efavirenz is one of the most potent antiretroviral

agents in our therapeutic armamentarium, with an in
vitro IC

50
against most wild-type HIV of < 0.01 uM.

Its excellent oral bioavailability and long plasma half-
life make once-daily dosing feasible. Beginning with
clinical trials in HIV patients (which were first initiat-
ed in late 1995 when I was the medical director of
oncology and viral diseases at DuPont Merck
Pharmaceutical Co.), EFV has rightfully become
established as the “standard of care” nnRTI and has a
wonderful track record of efficacy, safety, and dura-
bility. It is generally well-tolerated, although it was
predicted, from animal toxicology studies conducted
at DuPont in the early 1990s, that CNS side effects
would be likely in humans dosed at 600 mg daily (or
higher doses). Clinical experience has borne this out.
EFV is both a substrate and an inducer of the
cytochrome P450 enzyme system, and has been
shown to auto-induce its metabolism. This explains
the commonly observed clinical phenomenon of
NPAEs being quite severe during the first week or two
of EFV therapy and then becoming much less severe
as dosing continues.

This study from Spain explores a strategy of grad-
ually escalating the dose of EFV over the first two
weeks of therapy. The results of this trial support this
as a useful strategy to reduce the frequency and
severity of NPAEs. EFV has a low genetic barrier to
the development of HIV resistance. A single substitu-
tion in reverse transcriptase (K103N) induces a
1,000-fold increase in the IC

50
of HIV to EFV. It is

clear that the authors of this study were concerned
about the potential for development of resistance
occurring during the brief dose-escalation lead-in
period. Fortunately, the results obtained in this study
showed no difference in virologic response or differ-
ences in development of resistance between the two
groups. Indeed, some of the very early DuPont Merck
clinical trials conducted in the mid-1990s used EFV
doses lower than 600 mg without any discernible
increased risk of virologic failure or development of
resistance.   ■
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Hearing Loss 
and Congenital 
Cytomegalovirus Infection
A B S T R A C T  &  C O M M E N T A R Y

By Hal B. Jenson, MD, FAAP

Synopsis: Congenital cytomegalovirus (CMV) infection
affects 1% of newborns, even in populations with high
levels of maternal seropositive status, with sensori-
neural hearing loss in about 10% of these infants.
Congenital CMV infection is the most common cause 
of sensorineural hearing loss in the United States.

Source: Mussi-Pinhata MM, et al. Birth prevalence and
natural history of congenital cytomegalovirus infection in
a highly seroimmune population. Clin Infect Dis. 2009;49:
522-528.

Aprospective study of congenital cytomega-
lovirus (CMV) infection was conducted in two

hospitals in São Paulo, Brazil, from 2003 to 2007 in a
maternal population with high seroprevalence to CMV.
Saliva and/or urine samples were obtained from 8,047
consecutive newborns born to 7,848 mothers (192 twin
pairs and seven sets of triplets) during the first two
weeks of life and screened for CMV by PCR and virus
culture. All specimens that were positive by PCR were
also positive by virus culture.

All infants with confirmed infection had follow-up
ophthalmologic evaluation, cranial-computed tomogra-
phy, and hearing evaluation using auditory brainstem
response during follow-up. Sensorineural hearing loss
was defined as an air conduction threshold of > 30
decibels (dB).

Confirmed CMV infection occurred in 87 of 8,047
offspring (1.08%). Symptomatic neonatal infection
was found in 0.09% of infants (seven of 8,047; 95% CI,
0.03%-0.18%). There were 63 of 87 (72%) CMV-
infected children who underwent at least one auditory
brainstem-response assessment, at a median age of 21
months (range, 3-63 months). Among these children,
five (7.9%) had conductive hearing loss secondary to
middle ear effusion and, therefore, cochlear function
could not be assessed. Sensorineural hearing loss was
found in five of the remaining 58 children (8.6%; 95%
CI, 2.9%-19.0%). Three infants had bilateral hearing
loss, including two with profound hearing loss (> 90 dB)

and one with severe hearing loss (> 60 dB). Two infants
had unilateral hearing loss, one with a threshold of 60 dB
and one with a threshold of 90 dB. The remaining chil-
dren had normal hearing.

Of the 44 mothers with CMV-infected offspring
who had prenatal care specimens available, only two
(4.5%) were seronegative and had a primary infection
during gestation. The remaining 42 mothers (95.5%)
were already seropositive for CMV. Of these mothers,
41 had high IgG avidity index (> 73%) and one
(2.2%) had a low avidity index (13% at nine weeks of
gestation). Considering that full maturation of IgG
antibodies or high-avidity index occurs at 12-25
weeks after primary infection, presumed non-primary
infection was responsible for 39 of 44 (88.6%) con-
genital infections.

■■ COMMENTARY
The finding of 1.1% prevalence of CMV infection

is in alignment with other studies that have demon-
strated a relatively significant rate of congenital infec-
tion in infants, even in a population with very high
(95%) levels of maternal serologic immunity to CMV.
Infants born to mothers with non-primary CMV infec-
tion have a significant risk of hearing loss of greater
than moderate severity, as well as abnormal CT find-
ings with neurodevelopmental delay.

Congenital CMV disease extends beyond symp-
toms in the newborn period, and accounts for
approximately one-third of sensorineural hearing
loss in children in the United States. In fact, most
infants (90%) with congenital CMV infection are
asymptomatic in the neonatal period, with the neu-
rodevelopmental sequelae appearing in the first two
years of life. The most significant abnormality in
children with subclinical congenital CMV infection
is sensorineural hearing loss, which may be bilateral
in approximately 50% of cases.

Current recommendations call for all infants to
have a hearing screening before one month of age, as
well as for children through 36 months of age with
one or more high-risk indicators on speech-language
screening. An optimal screening strategy to identify
all children with CMV-associated sensorineural
hearing loss might require universal newborn hear-
ing testing combined with virologic testing (e.g.,
PCR or culture). The ultimate preventive method is
the development of a CMV vaccine that is effective
in preventing congenital infection and the associated
hearing loss.   ■
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Resurrection of an Old
Technology (Sonication):
Is Prosthetic Joint Failure
Due to Infection?
A B S T R A C T  &  C O M M E N T A R Y

By Ellen Jo Baron, PhD
Professor of Pathology and Medicine, Stanford University;
Medical School Director, Clinical Microbiology Laboratory,
Stanford University Medical Center
Dr. Baron reports no financial relationships relevant to this field of study.

The case is typical. the patient had a hip re-
placement eight years ago and, over the past six

months, the hip has begun to hurt, walking is impaired,
and the patient is becoming less mobile. The hip must be
replaced. But is it infected? If so, the patient will face a
period of time without a mobile joint so that antibiotics
can do their job before the hip hardware is replaced. If
the joint is only inflamed but not infected, the patient
will be walking again soon on his/her new hip.

The culture results are among the key indicators that
the orthopedic surgeon will use to make the difficult
decision. How well do those cultures reflect the situation
in the joint? Everyone knows that the most likely organ-
isms to cause such an indolent infection many years after
the original surgery are coagulase-negative staphylococci
in the knee or hip; Propionibacterium acnes if the joint
is a shoulder. But these are the same species most likely
to be introduced during the removal procedure and, thus,
lead to false-positive culture results. On the other hand,
most of the time, cultures of the tissue surrounding the
infected prosthesis will yield “no growth” even when the
histopathology clearly indicates an infectious process.
Microbiologists have tried to clarify the issue by request-
ing that surgeons send at least 5-6 separate tissue sam-
ples obtained from different sites within the surgical site.
If three or more of these samples yield the same species
(usually coagulase-negative staphylococci), the organ-
ism is deemed to be the etiological agent of the infec-
tion.1 Until now, that protocol, which was labor-intensive
and very expensive, was the only option. And still, cul-
tures often fail to reveal an etiological agent.

Working with Robin Patel, workers at the Mayo
Clinic have revisited an old method: sonication.1

Based on the knowledge that prosthetic joint infec-
tions represent yet another biofilm-based infectious
process, joining cystic fibrosis and catheter-related
bloodstream infections, not to mention two other well-

known biofilm models of infection, they proposed that
high-energy soundwaves might disrupt the cement-
like intercellular glycocalyx matrix of the biofilm that
allows the infecting organisms to adhere tightly to the
joint material. In fact, sonication worked to dislodge
organisms on the prosthesis itself and free them into
the liquid culture medium so that they could be detect-
ed in culture, whereas cultures obtained at the time of
surgery from tissue surrounding the joint showed no
growth.2,3

A group of scientists from Norway, studying how to
improve the process, used metal discs seeded with
bacteria to form biofilms to confirm that sonication
did, indeed, release organisms that could not be detected
in cultures even if the disks were scraped with
scalpels.4

A second group from Trondheim has recently com-
pared sonication conditions to try to optimize the
process, finding seven minutes on high energy at 22º C
to reduce organism death results in the best overall
recovery.5 This group has also shown that even if the
container holding the device extends above the surface
of the liquid in the sonication bath, organisms are
effectively removed from the device. 

■■ COMMENTARY
The laboratory process is still not perfect.

Laboratories need to validate their ultrasound device
with some preliminary studies; the exact number of
cfu/mL that correlates with infection is yet to be
defined. The entire volume of liquid in which the joint
is sonicated probably needs to be concentrated by cen-
trifugation, which can be laborious when the maxi-
mum amount one can place into a single centrifuge
tube is 50 mL, necessitating pooling multiple sedi-
ments. However, these studies have signaled a true
breakthrough in our ability to assist the orthopedic sur-
geons with the difficult process of differentiating pros-
thetic device failure caused by infection from aseptic
failure. In fact, I have rescued an old ultrasound device
out of “dead storage,” and plan to start validating some
version of prosthetic joint device sonication and cul-
ture for our institution.   ■
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Vancomycin Loading Doses
in Morbidly Obese Patients
A B S T R A C T  &  C O M M E N T A R Y

Jessica C. Song, MA, PharmD
PharmD, University of the Pacific
Jessica C. Song reports no financial relationships relevant to this field of study.

In january 2009, the publication of an updated
vancomycin monitoring guideline1 gave clinicians a

set of recommendations on: 1) timing of monitoring, 2)
optimal trough concentration, 3) dosing to achieve opti-
mal trough concentrations, 4) loading doses for compli-
cated infections, 5) criteria for monitoring, and 6) fre-
quency of monitoring. The recent vancomycin thera-
peutic monitoring guideline, a joint publication from
the American Society of Health-System Pharmacists
and the Infectious Diseases Society of America (IDSA),
advocated the use of a loading dose of 25-30 mg/kg
(based on actual body weight) for patients with compli-
cated infections (IIIB level of evidence/grade of recom-
mendation). Of note, this recommendation was based
on expert opinion and descriptive studies and, hence,
remains somewhat controversial.

Over the past two decades, the prevalence of morbid
obesity has nearly doubled, from 2.9% in 1988-1994 to
4.7% in 1999-2000.2 Morbid obesity, defined as a body
mass index of 40 kg/m2 or more,2 can pose a challenge
to clinicians who must develop optimal antimicrobial
drug-dosing regimens. Moreover, the use of standard
formulae for calculating the creatinine clearance (Clcr)
does not apply to morbidly obese patients, given the
lack of validation of such methods in this population.3

The purpose of this review is to discuss the pharma-
cokinetics of vancomycin observed in morbidly obese
patients and to provide recommendations on loading
doses of this drug in this patient population.

Pharmacokinetics in Obese Patients

The development of an optimal dosing regimen of
vancomycin (loading and maintenance doses) is
dependent upon volume of distribution (Vd), clear-
ance, and half-life in order to produce maximum effi-
cacy and minimal toxicity.4 Unfortunately, the altered
physiologic state of morbidly obese patients, along
with inter-individual variations in this population,
cause the relevant pharmacokinetic parameters to
change significantly.5

The Vd represents a key parameter in determining the
loading dose of drugs that require more rapid attainment
of therapeutic serum concentrations.1,4 The volume of
distribution of vancomycin has been shown to approach
0.7 L/kg in non-obese patients, using total body weight
(TBW) for calculating Vd.4,5 In contrast, Bauer et al5

found that using TBW in 24 morbidly obese patients
(average weight, 165 kg) yielded a mean Vd of 0.32
L/kg. Similarly, Blouin et al6 determined that the Vd of
six morbidly obese patients (TBW, 111-226 kg) was
approximately 0.26 L/kg.

The differences in Vd observed in obese patients com-
pared with non-obese patients may be due to the fact that
Vd is a function of the physiologic volume of blood and
organs, along with drug binding in the blood and organs.
While obese patients have large quantities of excess adi-
pose tissue, the increased size of their body organs and
larger blood volumes contribute to higher Vds.
Moreover, adipose tissue does contain extracellular fluid
to which vancomycin may distribute.5

Another important physiologic alteration noted in
morbidly obese patients is creatinine clearance, a sur-
rogate marker of glomerular filtration rate. Because of
their larger kidneys, obese patients have a greater
number of functional nephrons than non-obese
patients. Consequently, the clearance of vancomycin,
a renally eliminated drug, has been shown to be accel-
erated in morbidly obese patients.5 Salazar et al
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Table 1

Equation for Creatinine Clearance for Morbidly
Obese Males and Females

CLCR Males = {(137-Age) x [(0.285 x Wt) 

+ (12.1xHt2)]}/(51 x SCr)

CLCR Females = {(146-Age)x[(0.287xWt)

+(9.74xHt2)]}/(60 x SCr)

• SCr is most recent serum creatinine

• Wt. is current weight in Kg

• Ht is height in meters



devised a method for estimating creatinine clearance
in morbidly obese patients, as standard methods such
as the Cockcroft-Gault equation do not yield accurate
creatinine clearances in this patient population.3

Salazar et al used an equation, found in Table 1, to
calculate creatinine clearances in morbidly obese
males and females.

Changes in Vd and clearance ultimately shorten the
half-life of vancomycin in morbidly obese patients.5

Because of the markedly accelerated clearance found
in obese patients without a commensurate modification
in Vd, the half-life of vancomycin has been shown to be
considerably shorter (3.3 hours) in obese patients, com-
pared with non-obese patients (7.2 hours).5

On the basis of the data from published pharmacoki-
netic studies of vancomycin, morbidly obese patients
may require larger doses (> 1 gram) and shorter dosage
intervals (6-8 hours) compared with non-obese patients,
in order to achieve target serum trough concentrations.

Loading Dose of Vancomycin

There is limited data regarding the administration of
vancomycin loading doses in critically ill, morbidly
obese patients. If clinicians follow the IDSA recom-
mendation of a loading dose of 25 mg/kg in a 200 Kg
patient, a dose of 5 grams would need to be adminis-
tered, given that total body weight has been shown to be
a more accurate predictor of vancomycin pharmacoki-
netic parameters. However, since rapid infusion (< 1
hour) of first-dose vancomycin can cause red man syn-
drome,7 an infusion-related reaction that consists of
facial, neck, and upper trunk pruritus, infusion times of
at least a few hours would be required to deliver loading
doses to obese patients.

Many institutions have limited the maximum loading
dose of vancomycin to 2,000 mg. See the recommended
doses of vancomycin from the Hartford Hospital loading-
dose protocol (personal communication from Robert
Quercia, Pharm.D; Drug Information Service Supervisor)
in Table 2.

Of note, the IDSA recommends extension of infusion
times to 1.5 to 2.0 hours when individual doses exceed 1
gram (i.e., 1.5 and 2.0 grams).1

Some clinical pharmacokinetic specialists4 estimate
the appropriate loading dose to achieve an initial van-
comycin concentration of 30 mg/L, using the equation in
Table 3.

Conclusion

As a population, morbidly obese patients exhibit
numerous physiologic changes that can impact dosing
of antimicrobial agents, such as vancomycin. As a
result, the pharmacokinetics, as well as dose require-
ments of vancomycin differ considerably in obese
patients, compared with non-obese patients.
Therapeutic drug monitoring helps to individualize
therapy to the patient, as well as accommodate the
patient’s physical condition (renal function, age, body
weight).   ■
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Table 2

Hartford Hospital Loading-dose Protocol 
for Vancomycin

Total Body Weight Vancomycin Dose

40-45 Kg 1,000 mg

50-59 Kg 1,250 mg

60-69 Kg 1,500 mg

70-79 Kg 1,750 mg

≥ 80 Kg 2,000 mg

Table 3

Loading Dose Equation to Achieve Vancomycin
Concentration of 30 mg/L.

Loading Dose = (Vd) x (Target Level)

For a 200 Kg patient, the loading dose that will achieve 

a target level of 30 mg/L would be:

(0.32L/Kg)x(200Kg)x(30mg/L) = 1,920 mg (round to 2,000 mg).
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Practice Makes (Almost)
Perfect: Reducing Catheter-
related Bacteremia Using
Simulation-based Training
A B S T R A C T  &  C O M M E N T A R Y

By Robert Muder, MD
Hospital Epidemiologist, Pittsburgh VA Medical Center
Dr. Muder does research for Aventis and Pharmacia.

Source: Barsuk JH et al. Use of simulation based education
to reduce catheter-related bloodstream infections. Arch
Intern Med. 2009;169:1420-1423.

In order to reduce the rate of catheter-re-
lated bloodstream infections (CRBSIs) in inten-

sive care units, Northwestern Memorial Hospital
implemented patient care bundles in all ICUs in
August 2005. The bundles included use of hand
hygiene, full body drapes, use of chlorhexidine as a
skin disinfectant, and sterile technique by the opera-
tor. Resident physicians performed 98% of catheter
insertions; all residents were given didactic training
in correct insertion procedures. 

Beginning in December 2006, internal medicine
and emergency medicine residents, who provided
care in the medical ICU, underwent simulation-
based training in central-venous catheter insertion
prior to their ICU rotations. In addition to lectures
on indications, insertion techniques and complica-
tions, residents received a step-by-step demonstra-
tion of catheter insertion techniques emphasizing
evidenced-based guidelines for reducing CRBSIs
embodied in the patient care bundle. Following
this, they received three hours of training using an
ultrasound device and patient simulator. Residents
were required to achieve a minimum passing score;
those that did not performed an extra hour of prac-
tice. All ultimately passed. During this period, sur-
gical residents continued to receive the original

didactic training but did not receive simulation-
based education.

Barsuk et al compared CRBSI rates for the pre-
and post-simulation-based education periods, and
compared the rates in the MICU and SICU. The rate
of CRBSIs in the MICU was 3.20/1,000 catheter-
related days in the pre-intervention period, com-
pared with 0.50/1,000 patient days in the post-inter-
vention period. In the SICU, the rate was 4.86/1,000
patient days in the first period and 5.26/1,000 patient
days in the second period.

■■ COMMENTARY
There are approximately 80,000 CRBSIs in the

United States annually, with an attributable mortal-
ity of up to 25%. Both conscientious adherence to
sterile technique at the time of insertion and use of
antimicrobial-impregnated devices may reduce the
risk of CRBSIs. The study by Barsuk et al demon-
strates convincingly that a program of simulation-
based education in catheter insertion for physicians
in training has a dramatic effect in reducing infec-
tion rates. Although the study was not randomized,
and used a partial pseudo-experimental (“before
and after”) design, the degree in the infection rate,
85%, is truly striking. It’s also notable that the
CRBSI rate in the surgical ICU, in which the train-
ing was not offered, did not decline, and actually
showed a small increase. As there were no other
initiatives in place to decrease CRBSIs, and the
patient illness scores appeared not to have changed
over time, one must conclude that the education
was effective.

What is not clear from the report is what aspects
of the education were essential. It might have been
the increased emphasis on sterile technique or the
increased skill at insertion gained by the trainees.
The latter could lead to quicker insertion times,
fewer needle sticks with attendant tissue trauma, and
increased facility with maintaining a sterile field.
Regardless, the benefits of the educational program
are clear. Thirty years ago (yes it’s really been that
long!), when I was a resident in a busy ICU, I
learned how to place a catheter under the old “see
one, do one, teach one” system, which undoubtedly
was an effective means to propagate all of the faulty
techniques learned by more senior residents. Given
the current, appropriate attention to patient safety,
the alternative approach described by Barsuk et al is
welcome.   ■
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CME Questions
7. Which of the following is correct with regard to the incidence

of herpes zoster in children < 10 years of age?
a. It only occurs in severely immunocompromised

children.
b. It is increasing in incidence.
c. The incidence is significantly lower in children

who had been vaccinated against varicella com-
pared to those who had naturally acquired vari-
cella infection.

d. It is more severe in those who had been vaccinat-
ed against varicella compared to those who had
naturally acquired varicella infection.

8. Which of the following is correct?
a. Efavirenz is an inhibitor of cytochrome P450

enzymes.
b. Efavirenz is not a substrate of cytochrome P450

enzymes.
c. WIth standard 600 mg per day dosing from the

onset of administration, central nervous system
side effects increase in frequency with increasing
duration of therapy.

d. Efavirenz induces its own metabolism.

9. Which of the following is correct with regard to vancomycin?
a. Its volume of distribution is lower, on a weight

basis (L/kg), in obese than in non-obese subjects.
b. Its serum half-life is longer in obese than in non-

obese patients.
c. Its clearance is reduced in obese, compared to

non-obese patients.
d. Its should be dosed based on ideal body weight,

rather than total body weight.

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

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

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

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

• 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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In Future Issues: Emerging Resistance of Plasmodium falciparum to Artemesinin
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Neuropsychiatric
Symptoms with
Efavirenz

Source: Gutierrez-Valencia A., et al
Stepped-dose versus full-dose efavirenz
for HIV infection and neuropsychiatric
adverse events. Ann Intern Med. 2009;
151:149-156.

Neuropsychiatric side effects
and sleep disturbances are

among the more prominent and lim-
iting features of efavirenz (EFV)
therapy for HIV infection. These
researchers from Spain examined the
neuropsychiatric side effects in
HIV+ patients receiving EFV for the
first month. A total of 114 patients
were randomized, in a double-blind
fashion, to receive either standard-of-
care (SOC) treatment with EFV 600
mg/day or a dose-escalation (DE)
regimen of EFV 200 mg/day from
days 1 through 7, 400 mg/day from
days 8 through 13, and 600 mg/day
thereafter; both groups received con-
current treatment with two nucleo-
side/tide agents.

Patients receiving SOC with full-
dose therapy were more likely than
those receiving DE to experience
dizziness (66% vs. 33%, p = .001),
hangovers (46% vs. 21%, p = .008),
and hallucinations (6% vs. 0%, p =
.056). There was also a trend toward
increased sleep disturbances and
nightmares in patients receiving
SOC therapy. Side effects were more
severe in patients receiving SOC
beyond two weeks of therapy com-
pared with the DE group, although
the frequency of side effects was
similar.

As expected, EFV plasma levels

were significantly lower during the
first two weeks in those receiving DE
compared with those in the SOC
group. Those receiving DE had mean
plasma levels 12-hours post-dose of
.73 (.05-4.79 mcg/mL) and .67 (.04-
3.03 mcg/mL) at days 7 and 14 of
therapy, respectively. In contrast,
mean plasma levels in the SOC
group were 1.23 (.06-3.96 mcg/mL)
and 1.41 (.08-3.85 mcg/mL) at days
7 and 14, respectively. Individual
patient variability was large, and
there was no correlation between
plasma levels and symptoms.

Virologic failure (> 200 copies/
mL) occurred in six patients by week
24 of therapy, including two patients
receiving DE and four in the SOC
group. Genotype resistance (with at
least a K103 mutation) occurred in
one patient in each group by week
12 of therapy. Both patients admitted
to missed doses.

Dose escalation of EFV for the first
two weeks of therapy may be benefi-
cial in limiting the frequency and
severity of neuropsychiatric side
effects and sleep disturbances in
patients receiving EFV for the first
time, but deserves further investigation.

Tamiflu in Children

Source: ProMEDmail post August 10
and 11, 2009; 
http://www.promedmail.org

These alerts present some of
the controversy generated by a

recent British Medical Journal arti-
cle, published online, examining evi-
dence from seven published articles
of oseltamivir treatment of children
with influenza.1

The authors suggest that a risk-

benefit meta-analysis does not sup-
port the widespread use of antiviral
therapy, with either oseltamivir or
zanamivir, in children ages 1 to 12
years with documented or suspected
influenza. These results, they sug-
gest, should be extrapolated to the
current H1N1 epidemic.

Studies have demonstrated that
the use of antivirals in children and
adults with seasonal influenza can
reduce the duration of illness by up
to 0.5 to 1.5 days. These data were
not considered sufficient evidence
to support the widespread use of
drugs in otherwise healthy children
with ordinary seasonal influenza.
The primary concern was the fre-
quency of side effects to therapy,
including vomiting and dehydration,
which could result in an increase in
the severity of illness, as well as
hospitalization. No apparent benefit
was observed in children with asth-
ma exacerbation, ear infection, or in
the frequency of antibiotic use. Data
also showed that the empiric admin-
istration of antivirals to children
with influenza-like illness (ILI) may
result in significant over-treatment;
one study suggested that only one in
four children with ILI actually had
the flu.

The researchers did acknowledge
that antiviral therapy may be of ben-
efit in children with underlying dis-
ease, such as those with cystic fibro-
sis or hematologic malignancy. 

In addition, analysis of prophylac-
tic therapy in children suggested that
at least 13 children would need to be
treated to prevent infection in one.
There are additional concerns that
the widespread use of these agents
will result in futher resistance.

The Canadian health authorities
have since announced they will con-

Infectious Disease Alert 143

InfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectious
InfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectious
DiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDisease
InfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousInfectiousDiseaseInfectiousDisea
seInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfec
tiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseaseInfectiousDiseUPDATES By Carol A. Kemper, MD, FACP



tinue to recommend the use of
Tamiflu in children, including chil-
dren less than one year of age. The
United States DPH provided a curi-
ous response, indicating “while there
is doubt about how swine flu affects
children,” they advocate a “safety-
first approach of offering antivirals”
and “to suggest otherwise is poten-
tially dangerous.” (Never mind the
data, I guess.)

Meanwhile, the current administra-
tion seems to be fueling fears about the
dangers of this new strain of influenza
virus, and the potential for “mutation,”
without good evidence for a signifi-
cant difference in virulence between
this and other seasonal flu strains. I
feel like I’m watching a bad remake of
“Outbreak,” only it’s the government
scaring the public, not Hollywood.

Based on the rapidity of the
emergence of resistance in circulat-
ing influenza viruses in Europe and
the United States earlier this year,
this discussion may soon be moot,
especially with the widespread and
random use of Tamiflu observed in
our community. Oseltamivir-resistant
H1N1 flu virus has already been
isolated from individuals who have
not received antiviral therapy.

Reference
1. Shun-Shin M, at al.

Neuraminidase inhibitors for
treatment and prophylaxis of
influenza in children: systemic
review and meta-analysis of ran-
domized controlled trials. BMJ.
2009; 339: b3172.  

Updated Vancomycin
Treatment Guidelines

Source: Rybak MJ, et al. Vancomycin
therapeutic guidelines: A summary of
consensus recommendations from the
Infectious Disease Society of America,
the American Society of Health-System
Pharmacists, and the Society of 

Infectious Diseases Pharmacists. 
Clin Infect Dis. 2009;49:325-327.

Failure of vancomycin therapy
in patients with serious S. aureus

infection with MIC values > 2-4
mcg/mL, and MIC “creep,” prompted
re-evaluation of current practices for
vancomycin use and updated recom-
mendations.

A summary of the key recommen-
dations is as follows:

• Initial vancomycin dosing should
be weight-based (actual body weight);
subsequent dose adjustments should
be based on actual serum-trough con-
centrations.

• For usual gram-positive infec-
tions, trough vancomycin concentra-
tions should be maintained > 10
mg/dL; lower serum concentrations
are associated with the development
of S. aureus strains with vancomycin-
intermediate susceptibility (VISA).

• For certain infections due to
S. aureus (e.g., bacteremia, endo-
carditis, osteomyelitis, meningitis,
and hospital-acquired pneumonia),
vancomycin-trough concentrations
should be targeted at higher levels
(15-20 mcg/mL).

• In order to more quickly reach
target levels in seriously ill patients,
a loading dose of vancomycin 25-30
mg/kg should be considered.

• Patients with S. aureus infections
with MIC < 1 mcg/mL and normal
renal function should receive van-
comycin 15-20 mg/kg every q8-12
hours; however, it is not possible to
attain an adequate AUC/MIC ratio in
patients who have normal renal func-
tion and S. aureus infections with
MIC > 2 mcg/mL; an alternate agent
should be administered in these cases.

• Monitoring trough vancomycin
levels is not warranted for short-course
therapy (< 5 days) or for those individ-
uals receiving usual dosing.

• Continuous infusions may be
more effective than intermittent dos-
ing in some patients.

Macrolide-resistant
M. pneumoniae

Source: Li X, et al. Emerging
macrolide resistance in Mycoplasma
pneumoniae in children. Detection
and characterization of resistant
isolates. Pediatr Infect Dis J.
2009;28:693-696.

Two strains of m. pneumoniae
isolated from two children hos-

pitalized in Birmingham, Alabama,
with severe community-acquired
pneumonia have been found to be
resistant to azithromycin (MIC 8-32
mcg/mL), erythromycin (MIC > 32
mcg/mL), and the ketolide, telith-
romycin (MIC > 32 mcg/mL). Both
children responded poorly to thera-
py with azithromycin, prompting
further testing. Isolates from each
child had a mutation (A2063G) in
the 23S rRNA gene previously asso-
ciated with macrolide resistance in
M. pneumoniae (as has a A2064G
mutation).

Limited information exists regarding
macrolide resistance in M. pneumoniae
in the United States. Prior to 1998, no
macrolide resistance was detected
among 58 US isolates tested at the
CDC, although isolates from a New
York patient failing macrolide therapy
that year demonstrated the emergence
of phenotypic resistance along with
development of the A2064G mutation.
Macrolide resistance was also detected
in three of 11 M. pneumoniae isolates
from an outbreak in Rhode Island also
associated with the A2063G mutation
in 2006-2007. Data suggest that
macrolide resistance has been slowly
increasing in Europe since 2005.

Increasing macrolide resistance in
M. pneumonia presents a special chal-
lenge in children, since macrolides and
azalides are considered safer choices
than either fluoroquinolones or tetracy-
clines. More frequent macrobicide-
and azalide-resistant M. pneumoniae
infections in the United States are likely
to occur   ■
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In this issue: Tamoxifen and CYP2D6
inhibitors, FDA Actions, and FDA Warnings.

Tamoxifen and CYP2D6 Inhibitors 
Two papers presented at the recent American

Society of Clinical Oncology (ASCO) have
brought to light to potential serious drug inter-
action between tamoxifen and several com-
monly used SSRI antidepressants. Tamoxifen is
an estrogen receptor blocker commonly used in
patients with hormone receptor-positive breast
cancer. Many women taking tamoxifen are also
taking SSRIs for the treatment of hot flashes or
depression. Tamoxifen is extensively metabo-
lized by cytochrome P450 enzymes to its active
metabolites, which are primarily responsible for
many effects of the drug. Some SSRIs, particu-
larly paroxetine and fluoxetine, are potent
inhibitors of CYP2D6, the main enzyme respon-
sible for conversion of tamoxifen to its active
form. The studies presented at ASCO revealed
some conflicting results, but at least one sug-
gested a near doubling of breast cancer recur-
rence when tamoxifen was administered with a
CYP2D6 inhibitor, findings that agree with some
previous studies. 

Experts who discussed these findings at 
ASCO are now generally advising patients 
who are taking tamoxifen to avoid strong
CYP2D6 inhibitors including paroxetine, flu-
oxetine, sertraline, and even drugs such as
bupropion and duloxetine. Options for women
taking tamoxifen include citalopram, escitalo-
pram, fluvoxamine, mirtazapine, nefazodone,
and venlafaxine. Alternatively, postmenopausal
women can be treated with an aromatase

inhibitor rather than tamoxifen, as these drugs
are not affected by CYP2D6 (J Clin Oncol
2009;27(15S):Abstract CRA 508; J Clin Oncol
2009;27(15S):Abstract CRA 509).

FDA Actions: New Oral Antiplatelet Agent
The FDA has approved prasugrel, a new oral

antiplatelet agent for use in preventing thrombo-
sis in patients with acute coronary syndrome who
are to be managed by angioplasty. The approval
was based on a head-to-head trial with clopido-
grel (Plavix®) in patients with a threatened heart
attack or who had undergone angioplasty (TRI-
TON-TIMI 38 trial). In the 13,608 patients stud-
ied, the rate of nonfatal heart attacks was 7.3%
with prasugrel vs 9.5% for clopidogrel. The com-
posite outcome of cardiovascular death, MI, and
stroke was 9.9% with prasugrel vs 12.1% with
clopidogrel (19% relative risk reduction, P <
0.001); however, major bleeding events were
more common with prasugrel than clopidogrel
(2.4% vs 1.8%). The rate of recurrent stroke was
also slightly higher with prasugrel, prompting
the FDA to state that prasugrel should not be
used in patients with a history of transient
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ischemic attacks or stroke. It also should not be
used in patients with pathological bleeding or an
urgent need for surgery. Whether prasugrel is
affected by concomitant administration of a pro-
ton pump inhibitor, a problem that has recently
come to light with clopidogrel, is currently being
investigated. Prasugrel will be marketed in part-
nership with Lilly and Daiichi Sankyo under the
trade name Effient™. 

Plan B One-Step
The FDA has approved a single-dose formula-

tion of Plan B, the emergency contraceptive pre-
viously available in a two-tablet dose. Marketed
as Plan B One-Step, the FDA will allow it to be
sold over the -counter to consumers age 17 or
older, while those younger than 17 will need a
prescription. Plan B One-Step is indicated for
prevention of pregnancy when taken within 72
hours of unprotected sex or contraceptive 
failure.

Dronedarone Approved 
The anti-arrhythmic dronedarone has been

approved by the FDA for maintenance of normal
sinus rhythm in patients with a history of atrial
fibrillation or atrial flutter. It is indicated for
patients who have returned to sinus rhythm or
who will be undergoing cardioversion.
Dronedarone, which is closely related to amio-
darone, was approved after a large trial showed
that the drug reduced cardiovascular hospitaliza-
tion or death from any cause by 24% when com-
pared to placebo. This is the second time that the
FDA has considered dronedarone. The drug was
rejected in 2006 because of safety concerns in
patients with heart failure, and the new approval
carries a box warning cautioning against use in
patients with severe heart failure. As opposed to
amiodarone, dronedarone does not have an
iodine moiety and also is less lipophilic, poten-
tially resulting in less thyroid and neurologic tox-
icity. Dronedarone will be marketed by
Sanofi-Aventis as Multaq®.

FDA Warnings
The FDA has recently issued stronger warnings

on a number of commonly used drugs:

Propoxyphene and Overdose Risk
Propoxyphene-containing pain medications

including Darvon® and Darvocet® have been a

focus of the FDA because of data linking
propoxyphene to fatal overdoses. The FDA is
requiring a new box warning emphasizing the
potential for overdose and is requiring manufac-
turers to provide a medication guide for patients
stressing the importance of using the drugs as
directed. The agency is particularly concerned
about use of propoxyphene in the elderly and is
planning on studying the safety profile of
propoxyphene vs other pain relievers in this
group. At the same time, the FDA denied a peti-
tion from the public interest group Public Citizen
requesting a phased withdrawal of pro-
poxyphene from the market. In January, an FDA
subcommittee narrowly approved a recom-
mendation to ban propoxyphene outright, a step
that the European Medicines Agency, Europe’s
equivalent of the FDA, took in June. Still the
FDA feels that propoxyphene has a role and is
useful enough to remain on the market, at least
for now.

Omalizumab for Allergic Asthma
The FDA announced in July that it is evaluat-

ing interim safety findings from an ongoing
study of omalizumab (Xolair®), which is used to
treat adults and adolescents with moderate-to-
severe persistent allergic asthma not adequately
controlled on inhaled steroids. Interim data from
a study of 5000 treated patients presented to the
FDA suggest a disproportionate increase in
ischemic heart disease, arrhythmias, cardiomy-
opathy and cardiac failure, pulmonary hyperten-
sion, cerebrovascular disorders, and embolic,
thrombotic, and thrombophlebitic events in
patients treated with omalizumab compared with
placebo. The FDA currently has no recommenda-
tions on changing prescriber information and is
not advising patients to stop using the drug at
this time.

Smoking Cessation and Psychiatric Effects
The smoking cessation drugs varenicline

(Chantix®) and bupropion (Zyban®, Wellbutrin®)
must carry new box warnings regarding the risk
of serious neuropsychiatric symptoms associated
with use of the drugs. The FDA advises patients
to stop taking these drugs immediately if they
develop changes in behavior, hostility, agitation,
depression, and suicidal thoughts or behavior.
Patients with pre-existing psychiatric illness may
be at particular risk.  ■
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