
Influenza A Resistant to
Oseltamivir

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

Synopsis: Oseltamivir treatment of children with influenza A
virus infection was associated with the selection of resistant
mutants in 18%.

Source: Kiso M, et al. Resistant Influenza A Viruses in Children Treated
With Oseltamivir: Descriptive Study. Lancet. 2004;364:759-765.

Kiso and colleagues in japan collected serial upper
respiratory tract samples from children receiving oseltamivir

for treatment of influenza A (H3N2), for isolation of the virus.

Mutations in neuraminidase were identified in virus obtained
from from 9 of 50 (18%) immunocompetent children treated with
oseltamivir. Eight of the 9 contained mutations previously identified
as conferring resistance to oseltamivir, while the ninth had a novel
mutation. In vitro susceptibility testing demonstrated that all 9 were
resistant to this neuraminidase inhibitor. Drug resistant mutants were
detected as early as 4 days after the start of treatment.

■■ COMMENT BY STAN DERESINSKI, MD, FACP
Treatment of influenza virus infections with M2 ion channel

inhibitors, such as rimantidine, have at least 2 drawbacks: this
class of drugs is only active against influenza A, and resistant virus
is often rapidly selected during treatment. The neuraminidase
inhibitors are active against all influenza virus types. For instance,
the H5N1 avian influenza strains that emerged in 2004, while
resistant to the M2 inhibitors, are susceptible to neuraminidase
inhibitors. While emergence of resistance has not been reported
during treatment with the topically applied neuraminidase
inhibitor zanamivir, it has previously been reported with
oseltamivir, but at a frequency of less than 1% in adults and 4% in
children. Thus, the detection of resistance, occurring in 18% of
children in this study, is disturbing.

Influenza hemagglutinin initiates infection by binding to the
sialooligosaccharide receptors on the cell surface. Viral neu-
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raminidase sialidase promotes the release of replicated
virus from infected cell by removing sialic acid from
the receptor. Blockade of neuraminidase thus prevents
viral spread from infected to noninfected cells.

Of note, is that the doses of oseltamivir used to
treat the children in this study were lower than is
recommended in most countries, a factor which
might explain the high rate of selection of resistant
mutants.

We may, unfortunately, be heading toward a per-
fect storm. For the upcoming influenza season, we
have the problem of an inadequate supply of vac-
cine. Furthermore, the reemergence of H5N1 avian
influenza in poultry, and its spread to humans (and
recently, possible human-to-human transmission of
the virus) in the absence of a vaccine suitable for
humans, raises the specter of a new influenza pan-
demic. In such a circumstance, the only available

tool would be antiviral drugs. These, however, are
produced in insufficient supply. In addition, this
report of a high rate of resistance to oseltamivir
only increases the concern.   ■

Empiric Therapy in the 
Persistently Febrile Patient
With Neutropenia: 
Caspofungin vs Liposomal
Amphotericin B
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: Overall, caspofungin was at least as effective
as liposomal amphotericin B for empiric therapy in per-
sistently febrile neutropenic patients. Caspofungin ther-
apy was associated with greater survival 7 days after
the end of therapy, greater efficacy in treatment of base-
line fungal infections, and it was better tolerated.

Source: Walsh TJ, et al. Caspofungin vs Liposomal Ampho-
tericin B For Empirical Antifungal Therapy in Patients With
Persistent Fever and Neutropenia. N Engl J Med. 2004;351:
1391-1402.

Walsh and colleagues at 116 sites in 20 coun-
tries randomized 1095 patients > 16 years of age

with chemotherapy or HSCT associated neutrope-
nia (< 500/mm3) and persistence of fever, despite at
least 96 hours of parenterally administered empiric
antibacterial therapy. All but 6% had an underlying
hematologic malignancy, the majority with acute
myelogenous leukemia. Patients received, in a dou-
ble-blind fashion, either caspofungin (70 mg on day
1, then 50 mg IV daily) or liposomal amphotericin
B (LAB) (3 mg/kg/d)—each with an accompanying
placebo resembling the other medication. No pre-
medication was allowed on day 1, but was there-
after. The dose of caspofungin could be increased to
70 mg daily if fever persisted for 5 or more days,
while that of LAB could be increased to 5 mg/kg/d.
In the absence of baseline or breakthrough fungal
infection, the drugs were administered until the
ANC was > 500/mm3.

Patients received caspofungin for a mean of 13
days, and LAB for a mean of 12.5 days. The overall
success rate (see Table 1 for definition of success),
which was the primary efficacy end point, was
34.2% among caspofungin recipients and 33.6% of
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those given LAB, after adjustment for strata (risk
and prior receipt of antifungal prophylaxis) (see
Table 2). Prior antifungal prophylaxis did not sig-
nificantly affect the response rates. Caspofungin
recipients had significantly better outcomes for 3 of
the 5 components of the primary efficacy end point;
survival for at least 7 days after treatment (92.6% vs 89.2%;
P = 0.05), successful treatment of baseline fungal
infection (51.9% vs 25.9%; P =0.04), and absence
of premature study discontinuation (89.7% vs 85.5%;
P = 0.03). With regard to the last, caspofungin and
LAB were discontinued because of lack of efficacy
in 5.4% and 6.3%, respectively, and because of tox-
icity in 4.9% and 8.2%, respectively. There was no
significant difference between the treatment arms,
with regard to the remaining end point components,
resolution of fever, or absence of breakthrough fun-
gal infection. The latter occurred in 29 caspofungin
and 24 LAB recipients, with approximately equal
numbers of aspergillosis (10 and 9) and invasive
candidiasis (16 and 15).

Successful resolution of fungal infections present
at baseline was observed in 14 of 27 casofungin
recipients and in 7 of 27 LAB recipients. Baseline
infection due to Aspergillus spp. was successfully
treated with caspofungin in 5 of 12 (41.7%) cases,
and by LAB in only 1 of 12 (8.3%). Caspofungin

was successful in 8 of 12 (66.7%) patients with
baseline invasive candidiasis, while LAB was suc-
cessful in 5 of 12 (41.7%).

Caspofungin was better tolerated than LAB,
with less nephrotoxicity (2.6% vs 11.5%; P < 0.001),
fewer infusion related events (35.1% vs 51.6%; P <
0.001), and lesser frequency of discontinuation
because of a drug related adverse event (5% vs 8%;
P = 0.04).

■■ COMMENT BY STAN DERESINSKI, MD, FACP
We have come a long way from the initial report

by Pizzo and colleagues that appeared to demon-
strate a benefit to the use of empirically administered
amphotericin B deoxycholate in febrile neutropenia,
in a study that involved a total of only 50 patients.1

In an editorial accompanying the paper by Walsh
and colleagues, Klastersky summarizes data from
more recent large randomized trials in persisting
febrile neutropenia using the same composite end
point as in this study (see Figure). One study
demonstrated superiority of LAB over amphotericin
B deoxycholate with, however, no difference in sur-
vival.2 A comparison of voriconazole with LAB
failed to meet criteria for non-inferiority of
voriconazole, although this triazole was better tol-
erated.3 In the current study, caspofungin easily met
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Table 2

Caspofungin Liposomal amphotericin B 
(N=556) (N=539)

overall favourable response 190 34.2% 181 33.6%
successful treatment of baseline fungal 
infections 14/27 51.9% 7/27 25.9%
absence of breakthrough fungal 
infections 527 94.8% 515 95.5%
survival at least a week after stopping 
therapy 515 92.6% 481 89.2%
resolution of fever 229 41.2% 223 41.4%

Table 1

Primary Efficacy End Point

Success required meeting all of the following criteria:
•Successful treatment of any baseline fungal infection
•Absence of breakthrough fungal infection during, or for 7 days after therapy
•Survival for at least 7 days after completion of therapy
•No premature discontinuation of study therapy as the result of either drug related toxicity or lack of efficacy
•Resolution of fever (< 38°C for at least 48 hours) during neutropenia



criteria for non-inferiority vis-a-vis LAB, with
regard to the composite end point. Caspofungin
was, however, superior to LAB, with regard to 3 of
5 of the individual elements of the end point. Per-
haps of most significance, was the superiority of
caspofungin over LAB in the treatment of baseline
fungal infections, mostly due to Aspergillus spp. or
Candida spp.

In the studies involving empiric therapy with
LAB, the dose utilized has been 3 mg/kg/d, a lesser
dose than that commonly used for therapeutic pur-
poses. It could be argued that a higher dose would
be more efficacious (in the current study Walsh and
colleagues could increase the dose to 5 mg/kg/d for
fever persisting for 5 or more days). An increase in
dose would inevitably, however, be associated with
greater toxicity.

At this time, the only thing going for ampho-
tericin B deoxycholate is its insignificant acquisi-
tion cost. The latter may, however, be offset by its
apparent lesser efficacy and costs related to toxicity,
especially nephrotoxicity. Voriconazole, although
apparently of lesser efficacy than LAB, has the
advantages over it of lesser cost and toxicity, as
well as the potential for oral administration. Its
inhibition of cytochrome CYP450 enzymes must
always, however, be taken into account in patients
receiving multiple pharmaceutical agents. Finally,
although the overall assessment is of equivalent
efficacy, the study reviewed here demonstrates
superiority of caspofungin over LAB in persistent
febrile neutropenia, with regard to 7 day mortality,
tolerability, and treatment of baseline fungal infec-
tions. Caspofungin would appear to be the overall
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Figure

Source: Klastersky S. N Engl J Med. 2004; 351:1445



winner to date, but one cannot argue with Klaster-
sky’s call for a head-to-head comparison of this
echinocandin with voriconazole.

■■ COMMENT BY J. PETER DONNELLY, PhD
Walsh et al are to be complemented for being

able to complete such a complex study and produce
evidence of the highest level that caspofungin and
liposomal amphotericin B are equally effective for
the empirical treatment of persistent fever in neu-
tropenic patients. However, in Europe at least, there
has been an intellectual move away from the very
idea of empirical antifungal therapy, at least in the
sense of treating every patient with persistent fever,
irrespective of other findings that might be consis-
tent with a systemic fungal infective disease such as
lung involvement. For instance, in the first of these
studies, pulmonary infiltrates were identified in
10% of patients.1 Although not reported in the 2
later studies, there is no reason to think the inci-
dence would be much different. Hence, about 9 of
every 10 patients given empirical therapy may not
actually need it, certainly not for an average of
almost 2 weeks.

Interestingly, when these studies are lined up, there
is little difference between them in terms of survival a
week after therapy stopped (see Figure), successful
treatment of fungal infections present at the start, the
prevention of breakthrough fungal infections, or in
the premature stopping of therapy. However, the pro-
portion of patients becoming afebrile was lower in the
current study than in either of the 2 previous ones. It
is also obvious that this criteria is unduly important in
defining the composite end point, since the rate of
success is virtually identical to the rate of deferves-
cence in each case, irrespective of the antifungal.

What are we to make of this? In the first place, we
need to refine the criteria for starting empirical anti-
fungal therapy. Clearly the increased use of high-reso-
lution CT scans will enable us to detect pulmonary
infiltrates, and the screening for galactomannan and
fungal DNA in blood may help select those patients
with likely fungal disease who can be preemptively
treated. Conversely, empirical therapy might be
reserved only for those with persistent fever who are
also in a critical clinical condition and are unable to
undergo diagnostic tests. In any event, if treatment is
started empirically, it should not release the clinicians
from attempting to make a diagnosis, but should be
used rather as a holding operation until the picture
becomes clearer and fungal disease is either excluded,
in which case it should be stopped, or confirmed, in

which case treatment should be continued. Important-
ly, clinicians should not expect such patients to
become afebrile. I, for one, hope that the need for
empirical therapy will diminish as diagnosis becomes
better, and confidence in the strategies involved
becomes greater.   ■
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Novel Naked Pneumococcal
Naval Eye Infection: An 
Outbreak of Conjunctivitis
A B S T R A C T  & C O M M E N T A R Y

Synopsis: An outbreak of conjunctivitis caused by a
macrolide resistant unencapsulated pneumococcus
occurred among naval trainees who were receiving
azithromycin as prophylaxis against atypical 
pneumonia.

Source: Crum NF, et al. An Outbreak of Conjunctivitis Due
to a Novel Unencapsulated Strain of Streptococcus pneumoni-
ae. Clin Infect Dis. 2004; 39:1148-1154.

In early december 2003, an increase in the num-
ber of cases of conjunctivitis occurred at a military train-

ing facility in San Diego, California. The base housed
3500 recruits. All had received polyvalent pneumococcal
vaccine on arrival. Recruits typically received injections of
benzathine penicillin once a month for prophylaxis against
group A streptococcal infections. However, in response to
an increase in respiratory infections several months earlier,
the prophylactic regimen had been changed to weekly
doses of azithromycin.

Ninety-two cases of conjunctivitis were identified
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among the 3500 recruits during a 6-week period; the
attack rate was 1.75 cases per 100 person-months. In
the most affected unit on the base, the attack rate was
4.3 cases per 100 person-months. Of the 92 cases, 45
were confirmed by culture as being due to S. pneumo-
niae. All isolates were unencapsulated, and therefore
non-typeable. Most were susceptible to penicillin. All
were resistant to trimepthoprim-sulfamethoxazole, ery-
thromycin, and azithromycin. Genetic sequencing of
11 isolates by multilocus sequence typing showed that
all had an identical allelic profile. This sequence pro-
file had not been previously reported in the multilocus
sequence typing database of pneumococcal isolates.

A survey of 151 recruits in the most affected unit
showed a pharyngeal carriage rate of 9.9%. The
pharyngeal isolates were genetically identical to the
conjunctival isolates.

Affected recruits were treated with a variety of topical
antimicrobials. Good hygienic practices were stressed, and
the recruits were provided with alcohol-based hand disin-
fectant. The outbreak ended by the end of December; the
contribution of control measures is difficult to assess, since
the end of the outbreak coincided with the Christmas holi-
days, at which time the recruits were granted leave.

■■ COMMENT BY ROBERT MUDER, MD
Outbreaks of conjunctivitis are common in school

and military populations; most are due to viral agents.
Although the pneumococcus is an established cause of
purulent conjunctivitis, outbreaks of pneumococcal
conjunctivitis are uncommon. Previous outbreaks of
pneumococcal conjunctivitis have been reported from
colleges and military bases.1,2 In contrast to pneumo-
coccal isolates from other infected sites, which are
nearly always encapsulated, several outbreaks of pneu-
mococcal conjunctivitis have involved unencapsulated
strains. Unencapsulated strains are non-typeable, and
the absence of a capsule may cause some confusion
with other streptococcal species in the clinical microbi-
ology laboratory. However, genetic analysis of strains
from several outbreaks of conjunctivitis confirms that
these strains are indeed pneumococci.1

The relationship between absence of a capsule
and the ability of strains to cause conjunctivitis is
unexplained. The capsule is an important virulence
factor, and nearly all S. pneumoniae isolates from
invasive infections are encapsulated. Crum and col-
leagues note that since conjunctivitis is a superficial
infection rather than an invasive one, a capsule may
not be necessary for pathogenesis.

This outbreak is notable for several reasons. It
was caused by a previously unidentified strain of

pneumococcus. It occurred in the setting of univer-
sal prophylaxis with azithromycin, and all isolates
were highly resistant to macrolides. It is tempting to
speculate that prior administration of azithromycin
had at least a permissive role in the outbreak. All
recruits had received prior immunization with pneu-
mococcal polysaccharide vaccine. The fact that this
was not protective is not surprising, since the out-
break strain did not have a polysaccharide capsule,
and the vaccine has not been shown to be protective
against upper respiratory tract infections.

Although most cases of conjunctivitis encoun-
tered in the outpatient setting are treated without
bacterial culture, this outbreak demonstrates the
importance of performing cultures in an outbreak
situation.   ■
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Lassa Fever
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Importation of Lassa fever remains a contin-
uing danger.

Sources: Lassa Fever, Imported-USA (New Jersey) ex
Liberia. CDC. M MWR. 2004:53:894-897; United Kingdom:
Probable Lassa Fever in Traveler Returning From West
Africa. www.promedmail.org.

A38-year-old man returned to the united
States from west Africa, where he had spent the last 4

months in Liberia and Sierra Leone where he owned
farms. Two days before his August 2004 return, he
developed fever, chills, and severe sore throat, and
shortly after his arrival, he was hospitalized with, in
addition to these complaints, diarrhea and back pain.
He deteriorated, developing ARDS and requiring
mechanical ventilation, despite receipt of antibacteri-
als and antimalarials. Lassa fever was considered, and
administration of ribavirin was planned, but the
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patient died before receiving this antiviral medication.
The diagnosis of Lassa fever was confirmed by serum
antigen detection, immunohistochemical staining of
postmortem liver tissue, virus isolation in cell culture,
and genome sequencing.

A man returned to the United Kingdom in Sep-
tember 2004 after traveling for a month in Chad and
Cote d’Ivoire, becoming febrile the following day.
He sought care 2 days later and was admitted to the
hospital and transferred to a medium security facili-
ty. After preliminary tests suggested Lassa fever,
ribavirin therapy was initiated and he was trans-
ferred to a high security infectious disease facility.
He became afebrile and was discharged from the
hospital. Confirmatory tests are pending.

In both cases, extensive contact investigations
were performed, including healthcare and laboratory
workers, household contacts, and in the first case in
which the patient traveled while symptomatic, air-
line passengers seated within 6 feet.

■■ COMMENT BY STAN DERESINSKI, MD, FACP
Lassa fever, named after the Nigerian town where

it was first identified, should be considered in any
patient who has a negative malaria smear with fever,
who’s recently returning from west Africa. It is
caused by a single-stranded RNA virus of the are-
navirus, and is known to be endemic in Sierra Leone,
Guinea, and Nigeria. In addition, seropositivity has
been detected in a number of other countries of the
region, including Mali, Senegal, the Central African
Republic, and the Democratic Republic of Congo.1

Lassa fever is a zoonosis, transmitted by rats of the
genus Mastomys, that are distributed throughout west,
central, and eastern Africa. Infection of the rodents is
persistent, and the virus is shed in urine and feces. 
Humans are infected by contact with rats, which may
be actively sought since they serve as a protein source
in many areas. Human-to-human transmission may also
occur, including in the healthcare setting. As a conse-
quence, patients with suspected Lassa fever require
careful infection control. Excretion of the virus in urine
persists for 3 to 9 weeks, and for 3 months in semen.1

Approximately 80% of those infected remain
asymptomatic or develop only mild illness after an
incubation period of 6 to 21 days. The onset is usually
gradual, and the presenting signs and symptoms are
largely nonspecific. The complex of fever, retrosternal
pain, and proteinuria, with the development of severe
pharyngitis with white tonsillar patches, is suggestive.
Progression may lead to the development of a hemor-
rhagic fever syndrome. Sensorineural hearing loss is a

frequent complication. Ribavirin administration within
the first 6 days of illness is reported to be associated
with reduced mortality.2 Ribavirin has also been used,
in the absence of evidence of benefit, as prophylaxis in
contacts. The virus is also inhibited in vitro by both
interferon alpha and interferon gamma.3 The differen-
tial diagnosis includes malaria, bacterial sepsis, and
other viral hemorrhagic fevers, such as Ebola.

Only approximately 20 cases of imported infection
have been reported. The United Kingdom patient is only
the 7th case imported there. Nonetheless, its timely
recognition is important because of the potential for
human-to-human transmission.   ■

References
1. Richmond JK, et al. Lassa Fever: Epidemiology, Clinical

Features, and Social Consequences. BMJ. 2003;
327:1271-1275.

2. McCormick JB, et al. Lassa Fever: Effective Therapy
With Ribavirin. N Engl J Med. 1986;314:20-26.

3. Asper M, et al. Inhibition of Different Lassa Virus
Strains By Alpha and Gamma Interferons and Com-
parison With a Less Pathogenic Arenavirus. J Virol.
2004;78:3162-3169.

Reptile-Associated 
Salmonellosis in Children
A B S T R A C T  &  C O M M E N T A R Y

Synopsis: A retrospective review of 1387 cases of
salmonellosis revealed that almost half of cases in chil-
dren younger than 5 years of age were associated with
contact with a reptile.

Source: Wells EV, et al. Reptile-Associated Salmonellosis in
Preschool-Aged Children in Michigan, January 2001-June
2003. Clin Infect Dis. 2004;39:687-691.

Aretrospective study of 1387 cases of
salmonellosis, representing about 88% of all cases

reported through a comprehensive system to the
Michigan Department of Community Health from
January 2001 through June 2003, found that 106 cases
reported exposure to a reptile. Analysis of the age dis-
tribution revealed that 50 of these cases occurred in
children younger than 5 years of age, representing
13.9% of the 360 cases among children in this age
group. Of these 50 cases, 35 (70%) occurred in
infants, and 14 (28%) occurred in infants younger than
2 months of age. In contrast, the remaining 56 cases
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represented only 5.5% of cases that occurred in
patients > 5 years of age.

The most common serotypes were Salmonella
Typhimurium (7 cases; 14%), Salmonella Poona (6
cases; 12%), Salmonella Enteritidis (5 cases; 10%),
and Salmonella Typhimurium (var 5-) (3 cases; 6%).

■■ COMMENT BY HAL B. JENSON, MD, FAAP
The major source of salmonellosis is contaminated

food, but reptile-associated Salmonella infection is a re-
emerging disease that now accounts for about 6% of the
estimated 1.2 million sporadic Salmonella infections that
occur in the United States each year. Turtles were a major
source of reptile-associate salmonellosis until FDA legis-
lation in 1975 banned the commercial distribution of
small (< 4 inches long) turtles. Most states subsequently
prohibited the sale of small turtles. However, exotic rep-
tile pets such as iguanas, lizards, and snakes (including
boas) have become very popular, with a parallel increase
in the incidence of reptile-related Salmonella serotypes
isolated from humans. It is estimated that more than 1
million farm-bred baby iguanas have been imported into
the United States from Central and South America,
becoming the most popular reptile pet. The American
Veterinary Medical Association estimates that there are
now as many as 2.8 million pet reptiles in 1.5-2.5 million
households in the United States. Approximately 90% of
all reptiles carry, and intermittently shed, Salmonella in
their feces, which survives for prolonged periods on envi-
ronmental surfaces. Salmonellosis has also been associat-
ed with African pygmy hedgehogs, which are mammals.

The increased risk of salmonellosis among children
is important not only as a cause gastrointestinal ill-
ness, but especially for the greater risk in this age
group of progression to septicemia, meningitis, and
death. The risk is highest among infants, especially
those younger than 3 months of age, which is the basis
for the recommendation for treatment of all gastroin-
testinal Salmonella infections in infants younger than
3 months of age.

The results of this study indicate that despite aware-
ness of the confirmed association and the heightened
risk to young children, many reptile owners remain
unaware of the risk for salmonellosis from reptile con-
tact. The CDC has published recommendations to pre-
vent transmission of Salmonella from reptiles and
amphibians to humans,1 but only a few states require
point-of-sale information to persons purchasing a pet
reptile. The CDC recommendations include:

• Pet store owners, healthcare providers, and vet
erinarians should inform reptile and amphibian 
pet owners of the risk of salmonellosis.

• Children younger than 5 years of age and 
immunocompromised persons should avoid 
contact with reptiles and amphibians and any 
items that have been in contact with reptiles 
and amphibians.

• Reptiles and amphibians should not be kept in 
households with children younger than 5 years 
of age. Expectant parents should be instructed 
to remove these pets before the child’s birth.

• Reptiles and amphibians should not be allowed 
in daycare centers.

• Persons should always wash their hands thor
oughly after handling reptiles and amphibians.

• Reptiles and amphibians should not be allowed 
to roam through living areas, or to enter 
kitchens or food-preparation areas.

• Reptiles and amphibians in zoos and exhibits 
should not have direct or indirect contact with 
patrons, except in designated areas with ade
quate handwashing and exclusion of food 
items.   ■

Reference
1. Centers for Disease Control and Prevention: Reptile-

Associate Salmonellosis-Selected States, 1998-2002.
MMWR. 2003;52:1206-1209.

Persisters: Bacterial Cells
That Ignore Antibiotics
A B S T R A C T S  &  C O M M E N T A R Y

Synopsis: Exposure of E. coli to ampicillin results in
selection of a preexisting population of persister cells.
Persistence may also be induced by ampicillin exposure
via activation of the SOS response.

Sources: Miller C, et al. SOS Response Induction By B-Lac-
tams and Bacterial Defense Against Antibiotic lethality. Sci-
ence. 2004;305:1629-1631.; Balaban NQ, et al. Bacterial Per-
sistence as a Phenotypic Switch. Science. 2004;305:
1622-1625.

Balaban and colleagues developed microflu-
idic devices that allowed observation of the

growth of individual bacteria. Mutant (hip-for high
persisters) E. coli with a high proportion of persisting
cells when exposted to antibiotics were utilized.

Examination of individual hip E. coli demon-
strated that the persisters, distinguished by their
reduced growth rate, were present even in the
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absence of antibiotic exposure. Exposure of the
organism to ampicillin, to which it was susceptible,
led to rapid initial killing, followed by a slower
phase and the persistence of a small number of
viable bacteria that remained susceptible to the
antibiotic. These organisms, capable of persisting
despite antibiotic exposure, arose from individual
bacterial cells that had the slow growth characteris-
tics of persisters observed in the absence of antibi-
otic pressure. Some persister cells were able to
spontaneously switch from an apparently arrested
growth state to fast growth, generating a population
that remained antibiotic susceptible.

Miller and colleagues found that exposure of sus-
ceptible E. coli to ampicillin, and the consequent
inactivation of PBP3, results in activation of the
DpiBA 2 component signal transduction system.
This subsequently triggers the SOS DNA repair
response, resulting in the cessation of cell division
and cell wall synthesis, allowing the bacterial cell
to survive in the presence of the antibiotic, which
requires the presence of bacterial replication for its
lethal effect.

■■ COMMENT BY STAN DERESINSKI, MD, FACP
In the context of antimicrobial therapy, bacterial

persistence is the phenomenon in which a small pro-
portion of a microbial population survives exposure
to an antibiotic, despite the absence of true resis-
tance to the drug. The latter is demonstrated by reex-
posing an expanded population of the persisters to
the same antibiotic with, once again, rapid killing of
the majority of the population, but persistence of a
small portion of the population. Bacterial persisters
have been called specialized survivor cells.1

Balaban and colleagues demonstrate that these
persisters, characterized by slowed growth, are pre-
sent even in the absence of an antibiotic. Antibiotic
exposure, rather than inducing the persister pheno-
type, simply selects preexisting persisters from
among a larger population rapidly killed by the
antibiotic.

Miller and colleagues found that inactivation of
the transpeptidase PBP3 activates a 2 component
signaling system, ultimately leading to activation of
the SOS response. The SOS response is a DNA damage
repair and cell cycle control system, and its activation
results in blockade of the cell cycle, glob- al mutagene-
sis, and upregulation of DNA repair and recombination.
All of these effects attempt to assure cell survival (per-
sistence) in the presence of an oth- erwise lethal stressor.

These 2 papers describe 2 apparently distinct
aspects of bacterial persistence—the presence of
preexisting cells with this phenotype that are select-
ed by antibiotic exposure, and the creation of per-
sisters by activation of the SOS response as a conse-
quence of inactivation of PBP2 by ampicillin. With
regard to the latter observation, it would be of inter-
est to determine if a beta-lactam antibiotic such as
imipenem, that is relatively selective for E. coli
PBP3, rather than PBP2, would have the same
effect on the SOS response.

Finally, there is at least 1 possible connection
between the phenotypic antibiotic resistance repre-
sented by persisters and classical antibiotic resis-
tance, since it has been demonstrated that SOS acti-
vation promotes horizontal transfer of antibiotic
resistance genes.2 ■

References
1. Keren I, et al. Persister Cells and Tolerance to Antimi-

crobials. FEMS. Microbiol Lett. 2004;230:13-18.
2. Beaber JW, et al. SOS Response Promotes Horizontal

Dissemination of Antibiotic Resistance Genes. Nature.
2004;427:72-74.

CME Questions
16. Which of the follow statements regarding conjunctivitis due to

Streptococcus pneumoniae is false?
a. In an outbreak of S. pneumoniae conjunctivitis, pharyngeal car-

riage of the outbreak strain by asymptomatic individuals is
common.

b. S. pneumoniae is the most common cause of epidemic conjunc-
tivitis in schools and military bases.

c. Many strains of S. pneumoniae associated with conjunctivitis
are unencapsulated.

d. Pneumococcal polysaccharide vaccine is not effective in pre-
venting pneumococcal conjunctivitis.

17. Which of the following is correct?
a. Caspofungin and voriconazole are antagonistic against

Aspergillus spp.
b. The toxicity of caspofungin and voriconazole is synergistic.
c. Marr and colleagues reported that the combination of voricona-

zole and caspofungin was associated with improved survival
when compared to voriconazole alone in patients receiving sal-
vage therapy for invasive aspergillosis.

d. Caspofungin and voriconazole have important pharmacokinetic
interactions.

18. Which of the following is correct with regard to Lassa fever?
a. It is caused by a DNA virus.
b. It is transmitted by mosquitoes.
c. It is treated by administration of a reverse transcriptase

inhibitor.
d. Pharyngitis is a frequent clinical manifestation.
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19. Which reptiles are associated with increased risk of salmonel-
losis?
a. Turtles
b. Snakes
c. Turtles and snakes
d. Turtles and iguanas
e. All reptiles

20. Which of the following is correct?
a. Oseltamivir is an M2 ion channel inhibitor.
b. Osletamivir resistance is associated with neuraminidase muta-

tions.
c. Oselatmivir interferes with binding of viral hemagglutinin.
d. Rimantidine is a neuraminidase inhibitor.

21. Which of the following is correct with regard to the comparison
of caspofungin and liposomal amphotericin B (LAB) as empiric
therapy in patients with persistent fever and neutropenial??
a. Caspofungin  therapy was associated with fewer breakthrough

fungal infections.
b. Caspofungin therapy was associated with greater likelihood of

successful treatment of baseline fungal infections.
c. Caspofungin was more toxic.
d. LAB therapy was associated with more rapid defervescence.

Binders
Infectious Disease Alert has sturdy plastic binders

available if you would like to store back issues of
the newsletters. To request a binder, please e-mail
ahc.binders@thomson.com. Please be sure to
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Readers are Invited
Readers are invited to submit questions or comments

on material seen in or relevant to Infectious Disease
Alert. Send your questions to: Leslie Hamlin—Reader
Questions, Infectious Disease Alert, c/o American
Health Consultants, P.O. Box 740059, Atlanta, GA
30374.   ■

In Future Issues: S. aureus, Erythrocyte Hemolysins, and Heme Iron—
A Nice Little Package

Answers:16. (b); 17. (c); 18. (d); 19. (e);
20. (b); 21. (b)

Annual Statement of Ownership, 
Management, and Circulation
1. Publication Title 2. Publication No. 3. Filing Date

4. Issue Frequency 5. Number of Issues Published Annually 6. Annual Subscription Price

7. Complete Mailing Address of Known Office of Publication (Not Printer) (Street, city, county, state, and ZIP+4) Contact Person

Telephone

8. Complete Mailing Address of Headquarters or General Business Office of Publisher (Not Printer)

9. Full Names and Complete Mailing Addresses of Publisher, Editor, and Managing Editor (Do Not Leave Blank)
Publisher (Name and Complete Mailing Address)

Editor (Name and Complete Mailing Address)

Managing Editor (Name and Complete Mailing Address)

10. Owner (Do not leave blank. If the publication is owned by a corporation, give the name and address of the corporation immediately followed by the names and
addresses of all stockholders owning or holding 1 percent or more of the total amount of stock. If not owned by a corporation, give the names and addresses of 
the individual owners. If owned by a partnership or other unincorporated firm, give its name and address as well as those of each individual. If the publication is
published by a nonprofit organization, give its name and address.) 

Full Name Complete Mailing Address

Thomson American Health Consultants 3525 Piedmont Road, Bldg. 6, Ste 400

Atlanta, GA 30305

11. Known Bondholders, Mortgagees, and Other Security Holders Owning or 
Holding 1 Percent or More of Total Amount of Bonds, Mortgages, or 
Other Securities. If none, check box None

Full Name Complete Mailing Address

Thomson Healthcare, Inc. Five Paragon Drive

Montvale, NJ 07645

12. Tax Status (For completion by nonprofit organizations authorized to mail at nonprofit rates.) (Check one)
The purpose, function, and nonprofit status of this organization and the exempt status for federal income tax purposes:

Has Not Changed During Preceding 12 Months
Has Changed During Preceding 12 Months (Publisher must submit explanation of change with this statement)

PS Form 3526, September 1998 See instructions on Reverse)

10/01/03

$249.00

Robin Salet

404/262-5489  

Infectious Disease Alert

Monthly

3525 Piedmont Road, Bldg. 6, Ste. 400, Atlanta, 
Fulton County, GA 30305

3525 Piedmont Road, Bldg. 6, Ste. 400, Atlanta, GA 30305

0 7 3 9 - 7 3 4 8

12

Brenda Mooney, 3525 Piedmont Road, Bldg. 6, Ste. 400, Atlanta, GA 30305

Christine Messina, same as above

Glen Harris, same as above

13. Publication Name 14. Issue Date for Circulation Data Below

15. Extent and Nature of Circulation Average No. of Copies Each Issue Actual No. Copies of Single Issue
During Preceding 12 Months Published Nearest to Filing Date

a. Total No. Copies (Net Press Run)

(1) Paid/Requested Outside-County Mail Subscriptions Stated on 
Form 3541. (Include advertiser’s proof and exchange copies)

(2) Paid In-County Subscriptions (Include advertiser’s proof and 
b. Paid and/or exchange copies)

Requested
(3) Sales Through Dealers and Carriers, Street Vendors,Circulation

Counter Sales, and Other Non-USPS Paid Distribution

(4) Other Classes Mailed Through the USPS

.c. Total Paid and/or Requested Circulation
(Sum of 15b(1) and 15b(2)

d. Free (1) Outside-County as Stated on Form 3541
Distribution
by Mail
(Samples, (2) In-County as Stated on Form 3541
Complimen- 
tary and

(3) Other Classes Mailed Through the USPSOther Free)

e. Free Distribution Outside the Mail (Carriers or Other Means)

f. Total Free Distribution (Sum of 15d and 15e)

g. Total Distribution (Sum of 15c and 15f)

h. Copies Not Distributed

i. Total (Sum of 15g,  and h.

Percent Paid and/or Requested Circulation
(15c divided by 15g times 100)

16. Publication of Statement of Ownership
Publication required. Will be printed in the ______________________issue of this publication. Publication not required.

17. Signature and Title of Editor, Publisher, Business Manager, or Owner Date

I certify that all information furnished on this form is true and complete. I understand that anyone who furnishes false or misleading information on this form or who omits
material or information requested on the form may be subject to criminal sanctions (including fines and imprisonment) and/or civil sanctions (including multiple damages
and civil penalties).

Instructions to Publishers
1. Complete and file one copy of this form with your postmaster annually on or before October 1. Keep a copy of the completed form for your records.

2. In cases where the stockholder or security holder is a trustee, include in items 10 and 11 the name of the person or corporation for whom the trustee is acting. Also
include the names and addresses of individuals who are stockholders who own or hold 1 percent or more of the total amount of bonds, mortgages, or other securities
of the publishing corporation. In item 11, if none, check the box. Use blank sheets if more space is required.

3. Be sure to furnish all circulation information called for in item 15. Free circulation must be shown in items 15d, e, and f.

4. Item 15h., Copies not Distributed, must include (1) newsstand copies originally stated on Form 3541, and returned to the publisher, (2) estimated returns from news
agents, and (3), copies for office use, leftovers, spoiled, and all other copies not distributed.

5. If the publication had Periodicals authorization as a general or requester publication, this Statement of Ownership, Management, and Circulation must be published;
it must be printed in any issue in October or if the publication is not published during October, the first issue printed after October.

5. In item 16, indicate date of the issue in which this Statement of Ownership will be published.

6. Item 17 must be signed.

Failure to file or publish a statement of ownership may lead to suspension of second-class authorization.

PS Form 3526, September 1999 (Reverse)

Infectious Disease Alert October 2003

November 2003

Publisher 9/30/03

1391 1260

941 871

4 3

60 61

62 55

1067 990

22 19

2 1

0 0

25 25

48 45

1116 1035

276 225

1391 1260

96 96



Infectious Disease Alert 23

Longer-Term 
Symptoms of 
WNV Fever

Source: Watson J, et al. Ann Intern
Med. 2004;141:360-365.

West nile virus infection
without central nervous sys-

tem involvement is generally
believed to be a self-limited febrile
illness, lasting about 3-7 days.
Recent data suggest, however, this
may not be the case. Watson and
colleagues surveyed the clinical
manifestations of non-paralytic/non
CNS WNV infection in 98 patients
with WNV fever, finding that
symptoms were of greater severi-
ty and duration than previously
recognized.

As part of an investigation of
the WNV outbreak in Illinois in
2002, patients diagnosed with
WNV fever without CNS or para-
lytic involvement were later con-
tacted and asked to participate in
a telephone survey. Of the 140
persons residing in the catchment
area, 98 (42%) were eligible and
willing to participate (38 could
not be located, 3 were unwilling
or unable to participate, and 1was
younger than 3 years of age).
Importantly, while all of the
patients had laboratory confirma-
tion of WNV infection, none of
them had undergone lumbar
puncture. Thus, the diagnosis of
WNV fever, as distinct from
meningoencephalitis, was based
on the individual practitioner’s
clinical judgement. Interviews
were conducted on average about

5 months after illness onset.
About one-fourth of the patients
were older than 65 years of age.

Of the 98 patients surveyed,
96% reported fatigue for a median
of 36 days, 81% had fever for a
median of 5 days, 71% had
headache for a median of 10 days,
61% had muscle weakness for a
median of 28 days, and 53% had
difficulty concentrating for a
median of 14 days. Rush occurred
in 57%, and lasted a median of 7
days. About one-third were hospi-
talized for a median of 5 days,
and about one-half missed a medi-
an of 10 days of work or school.
One month after illness onset,
63% of patients remained sympto-
matic, and the overall median
time to a self-reported full recov-
ery was 2 months. The time to
recovery was similar between
younger and older patients, and
did not seem to be affected by the
presence of underlying disease
(eg, diabetes).

This sample may have repre-
sented patients who were general-
ly more ill: patients who present-
ed for medical evaluation with
WNV may be more ill than those
who choose not to seek medical
care; and without the benefit of
examination of CSF, some of
these patients may have had an
aseptic meningitis or mild
encephalitis, which could con-
tribute to a more prolonged dura-
tion of symptoms. In addition,
these findings were based on
patient self-reports, sometimes
many months following the acute
illness, possibly introducing
recall bias. Nonetheless, even in
the absence of focal neurologic

symptoms, self-reported symp-
toms of WNV infection may be
more significant, with a longer
time to recovery that previously
recognized.   ■

Hepatitis E Hits Iraq

ProMED-mail post, September 23, 2004;
www.promedmail.org.

An outbreak of hepatitis e,
which is generally spread by

fecally contaminated water, is
occurring in 2 areas of Iraq, where
the water and sewage systems
have been disrupted by the war.
Cases of typhoid fever are also
increasing. The outbreak is cen-
tered in Sadr City, a poverty- and
war-ravaged slum in southern
Baghdad, as well as in Mah-
mudiya, about 56 miles south of
Baghdad, which has been a center
of recent kidnappings and drive-
by shootings. At least 215 cases
have been diagnosed and 5 people
have died, including 1 pregnant
woman. This is twice the annual
number of cases reported across
Iraq in 2002 before the United
States invasion, and a significantly
higher death rate than expected for
hepatitis E (hepatitis E is typically
a self-limited form of acute viral
hepatitis, lacking a chronic infec-
tious phase, similar to hepatitis
A). Health officials, who are limit-
ed in their ability to examine and
test potential cases, fear that the
actual number of cases may be
much greater. Attempts to proceed
with construction of a water treat-
ment facility in Baghdad have
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been suspended given problems
guaranteeing worker safety and
security.   ■

Maggot You Another
Appetizer?

Sherman RA, et al. Clin Infect Dis.
2004;39:1069.

You can’t find much about
maggots in your standard ID texts,

but they are approved by the US Food
and Drug Administration for use in
wound debridement. Interest in mag-
got therapy for treatment of open
necrotic wounds—which first became
popular during World War I—is
being renewed. Maggots, those help-
ful little offspring of the green
blowfly, Phaenicia sericata, can be
disinfected during the egg stage, so
they don’t conversely contribute to
the risk of infection, and applied
directly to necrotic wounds, thereby
reducing the risk of infection follow-
ing surgical repair.

Sherman and colleagues retro-
spectively examined their hospital
experience with Maggot Debride-
ment Therapy, and found that none
of 10 wounds, in which maggots
were used within 3 weeks prior to
surgery, developed infection. In
contrast, 6 of 19 (32%) similar
wounds treated with the usual
conservative measures became
infected. Remarkably, in addition
to eating dead tissue, maggots
secrete an antibacterial agent that
helps prevent wound infection and
promotes wound healing. The only
draw back, observed 1 member
of the surgical team, was that mag-
gots don’t exactly come in a jar
from central supply: a new batch
had to be grown fresh and applied
every day.   ■

SARS and the
Environment

Dowell SF, et al. Clin Infect Dis. 2004;
39:652-657.

Acentral question remaining
from the SARS outbreak was the

mode of transmission of virus in situ-
ations where direct patient contact or
droplet exposure had not occurred,
such as on airplanes, within floors of
a hotel, or in certain hospitals, where
nosocomial spread occurred to
employees not directly involved in
patient care. Dowell and colleagues
from the CDC, in conjunction with
the Thai Ministry of Health, exam-
ined environmental surface contami-
nation with SARS corona-virus (Co-
V) in 2 Thai hospitals at the heart of
the SARS epidemic in 2003.

Overall, 22 of 90 (24%) envi-
ronmental swab specimens were
PCR positive for SARS Co-V, as
were all 4 specimens from patients
hospitalized with SARS during the
study. However, important differ-
ences were observed between the
2 hospitals, and all but 1 of
the positive specimens was
obtained from 1 of the hospitals.
That hospital was in the midst of
the epidemic, with more than 2
dozen case-patients hospitalized
on 2 separate floors. The hospital
had just been closed 5 days earlier,
and all patients, healthcare work-
ers, and visitors quarantined as the
extent of the epidemic—and the
risk of nosocomial spread—was
recognized. The use of personal
protective equipment (PPE), venti-
lation guidelines, and environmen-
tal cleaning was inconsistent. As a
result, 12 of 43 specimens from
patients rooms, and 10 of 47 speci-
mens from other areas of the hos-
pital, including computer mouses
at 2 work stations, the nurses
breakroom doorknob and toilet
handle, and one of the telephones

at the nurses station were PCR
positive for virus. Fortunately,
only 1 specimen from a more pub-
lic area in the hospital was positive
(an elevator handrail). None of the
paired cultures were positive.

In contrast, the second hospital
examined in this survey provided
care for several suspect cases, one of
whom tested positive for SARS Co-V,
and who died after 18 days of hospi-
talization. Eighteen specimens were
obtained from the patient, his sur-
roundings, and the nurses station
within 2 hrs of his death; only 1, from
the subject’s nasopharynx, was PCR
positive for SARS Co-V. Infection
control practices and the use of PPE
in this hospital were more rigorously
applied, and the situation was not as
chaotic.

While it is possible that the
positive PCR specimens repre-
sented non-viable virus, other
coronavirus has been shown to
survive on surfaces for several
days, at least in a stable, moist
environment. In addition, patients
in the first hospital, who were
acutely ill, may have been more
likely to shed greater amounts of
virus, than a patient on the 18th
day of illness, when viral load
would be expected to be much
lower. Nonetheless, these findings
highlight the differences in infec-
tion control practices between the
2 hospitals, and the risk for
nosocomial spread. While most
transmission of SARS Co-V is
believed to occur through person-to-
person spread or large droplet
exposure, these findings suggest
that transmission may also occur
because of environmental conta-
mination or fomites. Patients, visi-
tors, and staff working in hospi-
tals with SARS patients should be
made aware that the virus may be
present outside patient rooms,
despite infection control efforts to
limit contamination.   ■



Merck announced on September 30th that
it is voluntarily withdrawing rofecoxib
(Vioxx) from the worldwide market.

The decision was based on data from the
APPROVe (Addenomatous Polyp Prevention on
Vioxx) trial, a company sponsored perspective
randomized, placebo-controlled trial designed to
assess whether the drug reduces the risk of col-
orectal polyps in patients with a history of col-
orectal adenomas. However, after 18 months of
the study, patients on 25 mg of rofecoxib were
noted to have an increased risk of cardiovascular
events such as myocardial infarction and stroke,
compared to those patients taking placebo. The
FDA supported Merck’s action and acknowledged
that, while the risk to any individual on rofe-
coxib is small, the risk increases with contin-
ued use. The APPROVe trial showed that the
risk of cardiovascular events with rofecoxib
was twice that of placebo, according to infor-
mation published on the FDA News website
(fda.gov/bbs/topics/news/2004/NEW01122.html).
Previous studies, including a recently reported
Kaiser Permanente/FDA retrospective trial,
showed the risk to be 3 times that of placebo. The
FDA is investigating whether cardiovascular risk
may be a class effect of COX-2 inhibitors (coxibs),
and is reviewing data from similar trials with cele-
coxib (Celebrex) and valdecoxib (Bextra).
Meanwhile, Merck is initiating a buy-back pro-
gram for unused Vioxx prescriptions, reimbursing
patients for their unused prescriptions. The with-
drawal has enormous implications for the com-
pany and its shareholders, not only from the loss
of nearly $2 billion in revenues from drug, but lost
share value for the company stock and the risk of

future legal action. It is estimated that 2 million
patients in the United States were taking Vioxx at
the time of the withdrawal, and over 84 million
people worldwide have taken drug at some point
since its approval in May 1999. The October issue
of the New England Journal of Medicine has 2
scathing reviews of Merck and the FDA with
regard to the approval and marketing of rofe-
coxib. Dr. Eric Topol of The Cleveland Clinic, who
was one of the first to raise concerned about rofe-
coxib, calls for a full Congressional review of this
case. The senior executives at Merck, and the lead-
ership of the FDA, share responsibility for not
having taken appropriate action and not recogniz-
ing that they are accountable for the public health
(N Engl J Med. 2004;351:1707-1709). Dr. Garrett
FitzGerald of the University of Pennsylvania sug-
gests evidence has been there all along that coxibs,
including celecoxib and valdecoxib, may promote
cardiovascular disease by blocking prostaglandin
I2, which inhibits platelet aggregation, promotes
vasodilation, and prevents the proliferation of
vascular smooth muscle cells in vitro. At the same
time, coxibs have little effect on thromboxane A2,
which is responsible for platelet aggregation.
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Traditional NSAIDs and aspirin block thrombox-
ane production, accounting for their cardioprotec-
tive effects. Dr. FitzGerald states, “It is essential to
determine whether cardiovascular risk is or is not
a class effect.” The burden of proof now rests with
those who claim that this is a problem for rofe-
coxib alone, and does not extend to other coxibs.”
(N Engl J Med. 2004;351:1709-1711).

Erythromycin and the Risk of Sudden Death
Erythromycin may be associated with an

increased risk of sudden death, according to new
study in the New England Journal of Medicine. Oral
erythromycin, which is extensively metabolized by
cytochrome P-450 3A (CYP3A), prolongs cardiac
repolarization, and has been associated with reports
of torsades de pointes. Commonly used medications
that inhibit CYP3A may increase plasma ery-
thromycin levels, increasing the risk of ventricular
arrhythmias and sudden death. Researchers from
Vanderbilt reviewed data from a Tennessee
Medicaid cohort that included more than 1.2 million
person-years of follow-up and 1476 confirmed cases
of sudden death from cardiac causes. The patients in
the study were relatively young, with a mean age of
45. Seventy percent were female, and 58% were
white. The multivariate adjusted rate of sudden
death from cardiac causes among patients using ery-
thromycin was twice as high as that among those
who had not used any of the study antibiotic medi-
cations (incident-rate ratio 2.01; 95% CI, 1.08-3.75; P
= 0.03). There was no increase in sudden death
among patients using amoxicillin, or former users of
erythromycin. For patients who were taking ery-
thromycin with concurrent use of a CYP3A inhibitor
(nitroimadazole antifungal agent, diltiazem, vera-
pamil, or troleandomycin), the adjusted rate of sud-
den death was 5 times as high (incident rate ratio
5.35; 95% CI, 1.72-16.64; P = 0.004). The authors con-
clude that erythromycin should be avoided in
patients who are taking CYP3A inhibitors (N Engl J
Med. 2004;351:1089-1096).

Vaccine Shortage Putting Americans At Risk
Just as healthcare providers are about to start

their annual flu vaccination program, British reg-
ulators have shut down Chiron Corporation’s
Liverpool flu vaccine manufacturing plant due to
sterility problems. Chiron was expected to supply
nearly 50 million doses of vaccine this year, half
of the hundred million doses health officials
expected to be administered to Americans this
fall. Aventis, the other major supplier of vaccine,
has told health officials that he could produce an

additional million doses this year, but no more.
Compounding the shortage, is the addition of 2
groups of patients recommended to receive the
vaccine this year—children between the ages of 6
and 23 months (who require 2 doses 1 month
apart) and pregnant women (or women who
anticipate being pregnant during the flu season).
Other high-risk patients include people over age
65, people in nursing homes, people with chronic
illnesses, and those caring for people in these
groups. Healthcare workers are also considered
the highest priority for vaccination. The nasal flu
vaccine, FluMist, does little to alleviate the short-
age since it is only indicated for healthy children
and adults between the ages of 5 and 49 years.

FDA Actions
The FDA will move ahead with warnings for

many antidepressants stating that the drugs
sometimes raise the risk of suicidal behavior in
youth. The recommendation comes after an
agency advisory panel, on a split vote, recom-
mended a Black box warning. The agency may
not go that far, however, since some advisors
were concerned that warnings may discourage
treatment of depressed children and teens who
can benefit from antidepressants medications.
The drugs subject to the warning are those with
the brand names Prozac, Paxil, Wellbutrin, Zoloft,
Celexa, Effexor, Luvox, and Remeron.

The recently approved antidepressant duloxe-
tine (Cymbalta) has received FDA approval for
treatment of pain associated with diabetic neu-
ropathy. This is the first drug approved for this
indication in this country. In 2 studies submitted
to the FDA, the drug reduced 24-hour average
pain levels, compared with placebo, in patients
who had diabetes for an average of 11 years, and
had neuropathic pain for average of 4 years.

The FDA has approved a new extended release
formulation of hydromorphone for the manage-
ment of persistent moderate-to-severe pain in
patients requiring continuous, round-the-clock
opioid pain relief for extended periods of time.
The product is an extended release formulation
that can be dosed once a day, and will be avail-
able in 12, 16, 24, and 32 mg capsules. The drug is
only recommended for patients already receiving
opioid therapy who have demonstrated opioid
tolerance, and who require a minimum total daily
opioid dose equivalent to 12 mg of oral hydro-
morphone. It will be marketed by Purdue phar-
maceuticals with the trade name Palladone.
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