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Synopsis: A retrospective review of 179 cases of acute monoarticu-
lar arthritis in children revealed that the clinical similarities

between Lyme arthritis, suppurative arthritis, and other causes of
arthritis do not permit reliable discrimination by the clinician

using clinical or laboratory criteria.

Source: Thompson A, et al. Acute pediatric monoarticular arthritis:
Distinguishing lyme arthritis from other etiologies. Pediatrics.

2009;123:959-965.

Aretrospective cross-sectional review was conducted in chil-
dren £18 years of age presenting with acute monoarticular arthri-

tis who underwent arthrocentesis at Boston Children’s Hospital
emergency department between December 2000 and September
2006. A total of 179 eligible patients were studied, including 46
(26%) with suppurative arthritis, 55 (31%) with lyme arthritis, and
78 (43%) with another etiology. The organisms identified by culture
as causing suppurative arthritis included Staphylococcus aureus
(31), group A Streptococcus (4), Streptococcus pneumoniae (2),
Neisseria gonorrhea (1), Neisseria meningitidis (1), Enterococcus
(1), Salmonella (1), group B Streptococcus (1), Haemophilus
influenzae (1), Haemophilus parainfluenzae (1), and Actinomyces
(1). The majority of patients with lyme disease (84%) did not recall
tick exposure.

Patients with lyme arthritis were more likely to have knee involve-
ment (p < 0.001), a history of a tick bite (p = 0.02), and less likely to
have a history of fever (p < 0.001) or fever (‡ 38.0ºC) at presentation
(p < 0.01). Patients with lyme arthritis also had lower erythrocyte sed-
imentation levels (p < 0.01), C-reactive protein levels (p < 0.001), joint
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white blood cell counts (p < 0.03), and joint neutrophil
percentages (p < 0.001). Multivariate analysis showed that
knee involvement was a positive predictor (odds ratio: 12
[95% CI: 2.8-47]) of lyme arthritis and that history of
fever (odds ratio: 0.22 [95% CI: 0.051-0.91]) and elevat-
ed C-reactive protein level (odds ratio: 0.79 [95% CI:
0.68-0.93]) were negative predictors of lyme arthritis.
Amodel with these three factors had a Hosmer-
Lemeshow value of 0.78, sensitivity of 88%, and speci-
ficity of 82%.

■■ COMMENTARY
Distinguishing acute monoarticular suppurative arthritis

from lyme disease in endemic areas is a common clinical
problem. There are over 60,000 new cases of lyme disease
each year, with over 60% of these occurring among chil-
dren 5-14 years of age. lyme arthritis is a late manifestation
of lyme disease. As expected, 51% of cases of lyme arthri-
tis presented outside the tick season of June through
October.

Lyme arthritis is characterized by a wide range of lab-
oratory abnormalities, including peripheral white blood
cell counts, erythrocyte sedimentation rate levels, C-
reactive protein levels, and joint white blood cell counts.
The wide range of these values observed with lyme
arthritis precludes using these laboratory tests to distin-
guish lyme arthritis from suppurative and other forms of
arthritis.

The clinical differential of suppurative arthritis

from lyme arthritis continues to be difficult. The early
diagnosis of suppurative arthritis is important to facil-
itate early drainage and prevent articular damage. The
model from these data is not sufficiently powerful to
permit use to distinguish lyme arthritis from suppura-
tive arthritis in individual patients; with a sensitivity of
88% and specific of 82%, this model would only acc
rately identify 41 of 46 patients with suppurative
arthritis. Clinicians in lyme-endemic areas need to
consider both lyme disease and suppurative arthritis as
potential etiologies in children presenting with acute
monoarticular arthritis, regardless of the time of year
at presentation.   ■

Beneficial Effects of 
Protein Synthesis-
inhibiting Antibiotics 
in Bacterial Pneumonia
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
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: Mice infected with influenza virus and
superinfected with S. pneumoniae were treated with
ampicillin, clindamycin, or azithromycin. Survival
was lowest with ampicillin (56%) and best with either
clindamycin alone (82%), ampicillin plus clindamycin
(80%), or azithromycin (92%).

Source: Karlstrom A, et al. Treatment with protein synthe-
sis inhibitors improves outcomes of secondary bacterial
pneumonia after influenza. J Infect Dis. 2009;199:311-319.

Balb/cj mice infected with influenza virus were
superinfected with an antibiotic-susceptible strain of S.

pneumoniae and treated intraperitoneally with ampicillin
alone, clindamycin alone, ampicillin plus clindamycin, or
azithromycin. Survival was assessed, histopathologic
examination of the lungs was performed at necropsy, and
TNF-alpha levels expressed by macrophages were meas-
ured. Improved survival in mice treated with either clin-
damycin or azithromycin appeared to be mediated by
decreased inflammation reflected by lower levels of
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inflammatory cells and pro-inflammatory cytokines in
the lungs and less severe histopathologic findings.

■ COMMENTARY:
While covering the Pediatric ICU on ID consult serv-

ice recently at our county hospital, the PICU team pre-
sented to me the case of a previously healthy 13-year-old
girl who developed a severe multilobar pneumonia due to
methicillin-resistant S. aureus likely following influenza.
Fortunately, she survived despite requiring mechanical
ventilation with a high-frequency ventilator and the use
of vasopressors. Despite the availability of potent antibi-
otics, pneumonia remains a major cause of death in both
the developed and the developing world, and optimum
antimicrobial therapy for most patients with bacterial
pneumonia remains uncertain. While this paper describes
in vivo experimental data, the results are intriguing from
a mechanistic standpoint, and dovetail with some prelim-
inary observations that suggest that antibiotics (such as
the macrolides, linezolid, clindamycin, the tetracyclines,
and rifampin) have potentially beneficial effects inde-
pendent of their antimicrobial activity.

The possible clinical benefit of adding either clin-
damycin or linezolid to cell wall-active antibiotics in
the treatment of toxic shock syndrome due to either
Group A streptococcus or S. aureus is widely accepted.
This beneficial effect has been attributed to the effects
of these antibiotics on inhibiting bacterial toxin pro-
duction. However, an intriguing paper was recently
published which described data from a retrospective
study of patients with severe sepsis due to pneumonia.
In this study, macrolide use was associated with
decreased mortality in these patients despite the fact
that the patients were infected with macrolide-resistant
pathogens, strongly supporting an anti-inflammatory
effect of these agents independent of antimicrobial
activity.1 Another experimental study supporting the
direct anti-inflammatory effect of a macrolide antibiot-
ic utilized a rat model of E. coli sepsis. Despite having
no antimicrobial activity vs. the challenge strain of E.
coli used, clarithromycin reduced lethality of infection
vs. control and reduced plasma levels of endotoxin and
TNF-alpha.2

While the above data are fascinating and almost cer-
tainly have clinical relevance, caution needs to be exer-
cised by clinicians. These bacteriostatic/protein synthe-
sis-inhibiting antimicrobials should be used with dis-
cernment. It is important that the hypotheses generated
by studies like these be tested in prospective, random-
ized, controlled trials. One of my “pet peeves” is the
widespread addition of rifampin to cell wall-active
antibiotics in the treatment of S. aureus infections despite

lack of well-controlled clinical trial data to support this
practice. This has never made sense to me, at least in
patients with staphylococcal endocarditis, since rifampin
is known to cause in vitro antagonism of the bactericidal
activity of cell wall-active agents and we know that bac-
tericidal activity is important for cure of endocarditis due
to the relative impermeability to neutrophils of the veg-
etation’s fibrin/platelet matrix. A recent retrospective
study closely examined this practice at one institution
and found that addition of rifampin resulted in delayed
clearance of bacteremia (5.2 vs. 2.1 days), frequent
development of rifampin resistance (in 56% of cases),
reduced survival (79% vs. 95%), hepatotoxicity, and
serious drug-drug interactions.3 Until better data are
available, the use of adjunctive macrolides, linezolid,
clindamycin, and rifampin should also be used with cau-
tion in patients with known or suspected bacterial
meningitis since antagonism could potentially have dele-
terious consequences due to the impaired opsonization
which is present in the cerebrospinal fluid.   ■
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monia. Eur Respir J. 2009;33:153-159.
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Lumbar Puncture 
in HIV-infected Patients 
with Syphilis
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, 202 patients with HIV infec-
tion and syphilis and no neurologic symptoms were
studied, and 61 underwent either immediate or
delayed lumbar puncture (LP). Using a combination of
rapid plasma reagin (RPR) titer ‡ 32 and CD4+ lym-
phocyte count £ 350 cells/uL or serologic response to
treatment improved the ability to identify asympto-
matic neurosyphilis (ANS).
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Source: Ghanem KG, et al. Lumbar puncture in HIV-
infected patients with syphilis and no neurologic symptoms.
Clin Infect Dis. 2009;48:816-821.

Eligible subjects in this study included all
patients with concurrent HIV infection and syphilis

in a prospective cohort who had no neurologic symptoms
at time of lumbar puncture. Retrospective stratification
was applied as follows: 1) LP in patients with late latent
syphilis or syphilis of unknown duration regardless of
CD4 count or RPR titer, 2) LP if CD4 £ 350 cells/uL
and/or RPR titer ‡1:32 regardless of syphilis stage, and
3) LP in the context of serologic nonresponse to syphilis
therapy (lack of ‡ 4-fold decrease in RPR titer ‡ 12
months after receipt of appropriate treatment or ‡4-fold
increase in RPR titer ‡30 days after receipt of therapy).

The results showed that 202 patients with syphilis and
HIV did not have neurologic symptoms. Immediate LP
was performed in 48 patients, and 10 cases (22%) were
found to have ANS using standard CSF analysis criteria
(any of: WBC > 10/uL, protein > 50 mg/dL, CSF VDRL
reactive). With use of criterion 1, two (14%) of 10 cases
of ANS would have been missed. With use of criterion 2,
no cases of ANS would have been missed but would
have required an LP be performed in 88% of all patients.
Performance of LP in 13 patients meeting criterion 3
(serologic nonresponse to treatment) yielded four cases
(31%) of ANS.

■■ COMMENTARY
From an historical perspective, following the advent

of the use of penicillin for treatment of syphilis follow-
ing World War II, the rates of neurologic complications
of syphilis declined dramatically and resulted in the
abandonment of routine LP for staging of patients with
syphilis in the absence of neurologic symptoms. By the
1980s, a number of case reports of neurosyphilis devel-
oping in HIV-infected patients, often following treat-
ment with approved antibiotic regimens, including stan-
dard doses and schedules of penicillin, prompted the
need to revisit the issue of LP for these co-infected
patients. Obviously, patients with neurologic symptoms
and syphilis need to undergo LP, but controversy exists
regarding the need for LP in patients without neurologic
symptoms.

While this study has many limitations, including small
sample size of patients actually undergoing LP and the
retrospective application of stratification criteria, the data
are useful. Using the criteria of CD4 £ 350/uL, RPR titer
‡1:32, or serologic nonresponse to treatment results in the
need to perform LP in 70%-90% of HIV/syphilis co-
infected patients but avoids missing significant numbers

of patients with ANS. Unfortunately, no “gold standard”
exists for the diagnosis of asymptomatic neurosyphilis. It
should be kept in mind that while reactive CSF VDRL is
specific for the diagnosis of neurosyphilis, this test lacks
sensitivity and has been suggested to be negative in 50%
of patients with neurosyphilis. While CSF pleocytosis is
sensitive for the diagnosis of neurosyphilis, this lympho-
cytic pleocytosis lacks specificity since this finding is
commonly present in HIV-infected patients without
syphilis, particularly in patients not receiving antiretrovi-
ral therapy.

We have been following these guidelines in our HIV
clinic for several years and perform LPs in our clinic rou-
tinely. In individuals found to have evidence of ANS, we
generally admit these patients to our hospital and adminis-
ter 10-14 days of intravenous penicillin G.   ■

Antibiotics and 
Hemolytic Uremic Syndrome
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: Gnotobiotic piglets were challenged orally
with a Shiga toxin-producing strain of E. coli
O157:H7, then on day three left untreated, treated with
ciprofloxacin, or treated it with azithromycin. After
treatment with ciprofloxacin, infected piglets had diar-
rhea and severe neurologic symptoms associated with
Stx2 and the presence of petechial cerebellar hemor-
rhage. Azithromycin-treated animals survived and had
little or no brain hemorrhage.

Source: Zhang Q, et al. Gnotobiotic piglet infection model
for evaluating the safe use of antibiotics against Escherichia
coli O157:H7 infection. J Infect Dis. 2009;199:486-493.

In vitro treatment of clinical isolates and iso-
genic strains of E. coli O157:H7 with ciprofloxacin

increased the production of Stx2 (as measured by ELISA)
via phage induction but did not increase the production of
Stx1. Azithromycin caused no significant increase in toxin
production in vitro. Gnotobiotic piglets were orally chal-
lenged with a Stx-producing strain of E. coli O157:H7
which had originally been isolated from an outbreak of dis-
ease associated with HUS. After treatment with
ciprofloxacin, infected piglets had diarrhea and severe fatal
neurologic symptoms. At necropsy, characteristic petechial
hemorrhages were seen in the cerebellum and were more
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severe than that seen in control animals. Azithromycin-
treated piglets survived infection and had little or no brain
hemorrhage seen.

■■ COMMENTARY
Shiga toxin (Stx)-producing E. coli (especially

O157:H7) causes bloody diarrhea, and some infections are
complicated by hemolytic uremic syndrome (HUS). Case-
control studies suggest that administration of antimicrobials
to patients with Stx-producing strains of E. coli is a major
risk factor for development of HUS.1,2 In the commonly ref-
erenced CDC study,1 antimicrobial administration within
three days of onset of diarrhea, especially in children < 13
years old, was the strongest risk factor (relative risk 11.5)
for development of HUS. In these pediatric patients, 5 of 6
patients who developed HUS who were treated with
antimicrobials received trimethoprim/sulfamethoxazole
(TMP/SMZ). In the Seattle study,2 antibiotic administration
was associated with a relative risk of 14.3 for development
of HUS. The specific relative risk associated with
TMP/SMZ was 17.7 and was 13.4 for b-lactam antibiotics.
In addition to the case-control data implicating antibiot-
ic administration with the development of HUS, some
elegant basic science has been done to explain the mech-
anism for induction of Shiga toxin production by antibi-
otics in E. coli.3,4 In Shiga toxin-producing strains, it
appears that toxin synthesis is regulated through induc-
tion of an integrated bacteriophage, which encodes the
toxin gene. Phage production is linked to the bacterial
SOS response to DNA damage. SOS-inducing antimicro-
bials, particularly fluoroquinolones, trimethoprim, and
furazolidone were shown to induce toxin gene expres-
sion, particularly of Stx2.4

These in vitro and in vivo studies nicely explain the
observed clinical association of antibiotic administration
with induction of HUS. From a practical perspective, it is
still probably prudent to withhold antibiotics in patients of
all ages who present with the syndrome of afebrile bloody
diarrhea (commonly seen with enterocolitis due to Stx-
producing E. coli); but, realistically, many physicians will
still treat such patients with antibiotics. Hopefully, the
word will get out that if they decide to use antibiotics in
such cases, they should choose a macrolide rather than
ciprofloxacin, trimethoprim/sulfamethoxazole, or a b-lac-
tam agent since the former appears much less likely to
trigger HUS. Another reason to prefer azithromycin to
ciprofloxacin for the empiric treatment of presumed bac-
terial enterocolitis is that the most common cause of
febrile bloody diarrhea, Campylobacter, is now commonly
resistant to ciprofloxacin.   ■
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Updated Guidelines 
for Prevention and 
Treatment of Opportunistic 
Infections in HIV-infected 
Adults and Adolescents
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: The U.S. Department of Health and
Human Services (HHS) has updated their guidelines
for the prevention and treatment of opportunistic infec-
tions (OIs) in HIV-infected adults and adolescents,
effective March 24, 2009.

Source: http://www.cdc.gov/mmwr/pdf/rr/rr58e324.pdf

These guidelines were last updated for adults
in 2002 and for adolescents in 2004. The document

(available in pdf format through the link above) is a
209-page file containing 1,391 references which update
current recommendations for the prophylaxis and treat-
ment of HIV-related OIs. As with most guidelines pub-
lished in recent years by professional societies, a well-
qualified expert panel has thoroughly reviewed both
new and old data and has developed a relatively com-
prehensive document which will be of use to physicians
who treat complicated HIV patients. An attempt has
been made to qualify recommendations with both the
strength and quality of evidence supporting each recom-
mendation. Obviously, it is not possible to summarize
the entire document, but six major changes from previous
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iterations of the OI guidelines stand out in the 24 March
24, 2009 guidelines:

• Emphasis is placed on the importance of anti-
retrovirals for the prevention and treatment of OIs,
especially for those diseases in which specific antimicro-
bial treatment is minimally effective.1

• Guidance on the diagnosis and management of
immune reconstitution/inflammatory syndrome (IRIS)
complicating specific OIs is given.

• Recommendations on the use of interferon
gamma release assays (IGRAs) for the diagnosis of
latent tuberculosis infection (LTBI) are made.2 (At this
point IGRAs are considered to be more specific than
tuberculin skin testing for the diagnosis of LTBI, espe-
cially in HIV patients who may have received BCG or
have been exposed to other mycobacteria. However,
they are no more sensitive than tuberculin skin testing,
especially in HIV patients with more severe immuno-
suppression.)

• More specific recommendations are made con-
cerning drug/drug interactions, particularly surrounding
the use of rifamycins concomitantly with antiretroviral
therapy.

• Detailed recommendations are made regarding
the treatment of hepatitis B virus/HIV co-infected
patients, including the recommendation to avoid HBV
antiviral monotherapy with agents such as entecavir due
to the risk of selecting M184V HIV reverse transcrip-
tase substitutions.3

• A section on the bi-directional effects of malar-
ia and HIV co-infection has been added, which is of
great significance in the developing world where both
of these infections are endemic.

Lastly, it was interesting to note that these latest
guidelines contain a well-reasoned discussion regarding
the controversies surrounding routine screening for
HPV-related anal intraepithelial neoplasia in men who
have sex with men.4,5

This latest update to the OI guidelines is an important
document which will be of value to all physicians who
treat HIV-infected patients.   ■
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Treatment Options for
Community-acquired 
UTIs Caused by Extended
Spectrum b-Lactamase-
producing E. coli
A B S T R A C T  &  C O M M E N T A R Y

By Stefany Bowers, PharmD Candidate,
Marisa Chun, PharmD Candidate, and
Jessica C. Song, MA, PharmD
Stefany Bowers and Marisa Chun are PharmD Candidates
at the University of the Pacific and Jessica Song is PharmD
at the University of the Pacific
Stephany Bowers, Marisa Chun, and Jessica C. Song all report no financial

relationships relevant to this field of study.

Extended spectrum b-lactamase (ESBL)-pro-
ducing Escherichia coli has emerged as an increas-

ingly common cause of community-acquired urinary
tract infections (UTIs). These isolates are frequently
resistant to many standard oral treatments such as
trimethoprim-sulfamethoxazole, fluoroquinolones, peni-
cillins, and cephalosporins.1

ESBLs can be classified further into specific
types of lactamases. Some of the most common
examples include CTX-M, SHV, and TEM, CTX-M
ESBL-producing isolates such as E. coli, have
recently become a significant concern for many
institutions worldwide. Isolates producing CTX-M
ESBLs have been shown to originate from the com-
munity setting and are becoming progressively
more prevalent globally, as demonstrated by pub-
lished reports from Europe and Asia. A recent study
done at the University of Hong Kong showed that a
significant proportion of women in the community
had ESBL-producing E. coli, mostly due to the
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spread of CTX-M 14 b-lactamase. Optimizing the
treatment of UTIs caused by ESBL-producing E.
coli is a pressing concern, because without proper
pharmacological therapy, more serious complica-
tions such as bacteremia or pyelonephritis may
ensue.2,3,4

In recent years, the lack of new antibiotics has
resulted in the medical community taking a closer look
at older antibiotics such as fosfomycin, novel antibiot-
ic combinations such as cefdinir + amoxicillin-clavu-
lanate, and newer carbapenems such as ertapenem for
the treatment of resistant isolates such as ESBL-pro-
ducing E. coli. Various studies have indicated that the
use of these medications is an effective treatment for
UTIs caused by ESBL-producing E. coli. This article
takes a more in-depth look at the spectrum of activity
and pharmacological and pharmacokinetic properties
of the previously mentioned drugs and their roles as
therapeutic options for patients with community-
acquired UTIs.1,3,5

Spectrum of Activity and Pharmacological &
Pharmacokinteic Properties of Fosfomycin

Fosfomycin, a bactericidal phosphonic acid deriv-
ative, is a broad-spectrum antibiotic used to treat
both gram-positive and gram-negative bacterial
infections. Specifically, it inhibits uridine diphos-
phate GlcNAc enolpyruvate transferase, thereby
inhibiting the first step in the synthesis of peptidogly-
can. This action disrupts cell-wall synthesis of bacte-
ria and induces cell death.2

Fosfomycin is usually given orally as a soluble salt
form known as fosfomycin tromethamine and is avail-
able in the United States under the brand name of
Monurol. This particular salt formulation of fos-
fomycin increases the bioavailability of drug in the
body. It is approved as safe and effective for adult
women as a 3-gram single dose administered orally.
Its most common indication is for the treatment of
uncomplicated UTIs caused by either E. coli or
Enterococcus faecalis. In recent studies, fosfomycin
has been proven to be effective against ESBL-produc-
ing E. coli.6

In a study conducted by Falagas et al, fosfomycin
showed impressive antimicrobial activity against
gram-positive species such as Staphylococcus epider-
mis, Streptococcus pneumoniae, S. aureus, and E. fae-
calis. The broad-spectrum activity of fosfomycin also
allows it to be effective against gram-negative bacteria
such as E. coli, Klebsiella pneumoniae, Enterobacter
species, Serratia marcescens, Salmonella typhi, and
Proteus species.2

Fosfomycin tromethamine is administered orally
and is rapidly absorbed and converted to the free
acid known as fosfomycin. It has a relatively long
elimination half-life around 5.7 ± 2.8 hours and a
low molecular weight of 138.059. These character-
istics give it the ability to easily penetrate various
tissues such as the bladder wall, prostate, kidneys,
and seminal vesicles, and allows it to cross the pla-
centa. While an individual is fasting, the oral
bioavailability is 37%. Under fed conditions, the
bioavailability of fosfomycin is reduced to 30%.
After administration of a single 3-gram oral dose on
an empty stomach, maximum serum concentrations
are achieved within two hours. Following adminis-
tration of the same dose after a high-fat meal, max-
imum serum concentrations are achieved within
four hours. Fosfomycin does not undergo extensive
metabolism and is mainly excreted through the
urine and feces.2,6

Data concerning drug interactions with fos-
fomycin are limited. Cimetidine, which is a potent
cytochrome p450 inhibitor, has no effect on fos-
fomycin. Metoclopramide can reduce the bioavail-
ability of fosfomycin.2

Fosfomycin is associated with a low rate of
adverse events. A majority of the adverse events are
gastrointestinal (diarrhea, 9%) and dermal in nature
and do not usually necessitate discontinuation of
treatment. Less common adverse effects include
severe nausea, neutropenia, and eosinophil count
changes.2

Spectrum of Activity and Pharmacological 
& Pharmacokinetic Properties of Cefdinir +
Amoxicillin-Clavulanate

Cefdinir is an oral extended-spectrum, semisyn-
thetic cephalosporin. It is generally classified as a
third-generation cephalosporin with activity similar to
cefotaxime and cefixime. In a comparison to
cefixime, cefpodoxime, cefaclor, and cephalexin in
vitro, cefdinir demonstrated superior activity against
oxacillin-sensitive Staphylococcus aureus and coagu-
lase-negative staphylococci, Streptococcus pneumoni-
ae, S. pyogenes, Escherichia coli, and Moraxella
catarrhalis. Cefdinir is approved for treatment of skin
infections, a variety of upper respiratory tract infec-
tions, and community-acquired pneumonia in both
adult and pediatric patients. Formulations include
capsules and a strawberry-flavored suspension.
Uncomplicated UTIs due to non-ESBL strains treated
with cefdinir resulted in a 91.3% clinical cure rate in
a study conducted by Prakash et al.  Furthermore, this
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recent study upheld previous findings that no ESBL-
producing E. coli isolates showed susceptibility to
cefdinir monotherapy.4,7

Following oral administration of the capsules or
oral suspension, maximal plasma concentrations
occur 2-4 hours post dose. The estimated bioavail-
ability of cefdinir capsules is 21% following admin-
istration of a 300 mg dose and 16% following admin-
istration of a 600 mg dose. Estimated absolute
bioavailability of cefdinir oral suspension is 25%.
Cefdinir has a half-life of about 1.7 hours, is 60%-
70% protein bound, and excretion occurs primarily
via renal excretion. Dosage adjustments are recom-
mended in patients with CrCL < 30 mL/min or under-
going hemodialysis.7

Clavulanic acid binds to and inhibits b-lacta-
mases, exhibiting weak antimicrobial activity.
Clavulanic acid reestablishes amoxicillin’s activity
against b-lactamase-producing bacteria, making the
combination very effective in inhibiting ESBLs in
vitro. Amoxicillin-clavulanate is commonly used to
treat infections such as acute otitis media, lower res-
piratory tract infection, sinusitis, skin/skin-structure
infections, and UTIs. Although amoxicillin-clavu-
lanate as a monotherapy has shown activity against
ESBL-producing E. coli, a high degree of resistance
to both ESBL-producing and -nonproducing E. coli
isolates from urine samples have been reported in
some areas.4,8

Amoxicillin-clavulanate is administered orally as
tablets, chewable tablets, extended-release tablets,
and oral suspension. Approximately 74%-92% of a
dose of amoxicillin is absorbed. Peak serum levels of
both amoxicillin and clavulanic acid occur within 1-
2.5 hours following an oral dose. It has a half-life of
about one hour and displays 25% protein binding.
Amoxicillin and its metabolites are excreted into the
urine primarily via tubular secretion and glomerular
filtration. Both cefdinir and amoxicillin-clavulanate
achieve high concentrations in the urine.8

Evidence of Cefdinir + Amoxicillin-Clavulanate,
Fosfomycin, and Amoxicillin-Clavulanate as
Treatment Options for Community-acquired 
ESBL-producing E. coli UTI

A recent case-control study (Spain) assessed dif-
ferent treatment options for cystitis caused by sus-
ceptible ESBL-producing E. coli isolates. Patients (n
= 37) treated with amoxicillin-clavulanate potassium
(500 mg/125 mg every 8 hours, for 5-7 days)
achieved cure rates of 84%. In this in vitro study,
29% of the isolates showed resistance to amoxi-

cillin-clavulanate, and cure rates dropped below
90% in those with MICs > 8 mcg/mL. In addition,
patients (n = 28) treated with fosfomycin (3 g single
dose) achieved cure rates of 93%.1 The estimated
costs of generic amoxicillin-clavulanate and fos-
fomycin are subject to change, depending on vendor
sources, but approach $7.35-$10.29 (5-7 day course)
and $37, respectively, in San Jose, CA.

A novel combination of antibiotics that appears
to be a promising treatment for ESBL-producing
E. coli UTIs was recently highlighted in an ESBL
isolate susceptibility study by Prakash et al. The
investigators found that the addition of a fixed con-
centration of amoxicillin-clavulanate to cefdinir
($9.35-$13.09/course for combination) yielded a sus-
ceptibility rate of 89.1%, based upon an MIC < 1
mcg/mL of cefdinir in the presence of the b-lacta-
mase inhibitor combination. The authors reasoned
that the clavulanate component of the amoxicillin-
clavulanate served to inhibit the ESBL, resulting in
effective cefdinir activity against most isolates.4

This study provides evidence that the co-adminis-
tration of cefdinir with amoxicillin-clavulanate is
not only theoretically promising, but may be a
potential treatment for ESBL-producing E. coli
UTIs due to its high activity and absence of resist-
ance in isolate studies. However, clinical trials will
need to be conducted to confirm the clinical utility
of this novel antibiotic combination.

Spectrum of Activity and Pharmacological &
Pharmacokinetic Properties of Ertapenem

ESBLs cleave the b-lactam ring; carbapenems
resist this hydrolysis and, therefore, remain active.
Three carbapenems are currently FDA approved for
use in the treatment of UTIs: imipenem/cilastatin,
doripenem, and ertapenem. Ertapenem, the only car-
bapenem that can be administered once daily, has a
comparable spectrum of activity to the other car-
bapenems, with activity against gram-positive, gram-
negative, and anaerobic organisms. However, unlike
the other carbapenems, ertapenem lacks activity
against Pseudomonas aeruginosa and Acinetobacter
spp. Ertapenem exhibits excellent activity against
Enterobacteriaceae and, therefore, represents a drug
of interest in the treatment of ESBL-producing, gram-
negative bacterial infections. Ertapenem is eliminated
mainly in urine, where it reaches high concentra-
tions.9,10,11

Ertapenem is administered parenterally via intra-
venous (IV) or intramuscular (IM) routes. Its half-
life of about 4.5 hours is prolonged due to extensive
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protein binding (95%), allowing for once-daily dos-
ing, while retaining a similar safety profile to other
carbapenems. Patients with creatinine clearances
below 30 mL/min should receive a 50% lower dose,
and this agent should be avoided in patients under-
going peritoneal dialysis.11

Evidence of Ertapenem as a Treatment Option for
Community-acquired ESBL-producing E. coli UTI

Numerous recent studies have been done to test
the susceptibility to ertapenem of ESBL-producing
Enterobacteriaceae isolated from urine samples in
various health care settings. These studies invari-
ably showed that ertapenem provides the highest
level of activity against such strains in comparison
to various other antibiotics tested. Ertapenem was
found to be active against 100% of ESBL-producing
E coli, including CTX-M, SHV, and TEM iso-
lates.12,13 Furthermore, ESBL-producing E. coli also
have shown little to no resistance to ertapenem in
several urine isolates during in vitro studies thus far.
This provides another desirable advantage over
other antibiotic choices, as well as other carbapen-
ems, such as imipenem, which showed a slight level
of resistance to ESBL-producing isolates in a study
by Taneja et al (8.2%).12,13,14

In light of its important antibiotic potency, once-
daily dosing, advantageous pricing, safety profile,
and lack of resistance shown in vitro, ertapenem
may represent a useful therapeutic alternative for
UTIs caused by ESBL-producing E coli. However,
the acquisition cost of this agent (San Jose, CA)
approaches $268.85-$376.39 for a five-seven day
treatment course.

Conclusion
As community onset CTX-M ESBL-producing E.

coli UTIs become more prevalent worldwide, more
effective therapeutic options are needed. It is impor-
tant for laboratories to test for ESBL producers from
outpatient urine cultures to allow for culture-directed
therapy and prevent progression to more serious infec-
tions. Several studies of ESBL isolate susceptibility
show that fosfomycin, cefdinir + amoxicillin-clavu-
lanate, and ertapenem yield high activity against most
isolates. Future investigations should further explore
larger patient populations to determine the utility of
these treatment options.   ■
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CME Questions
22. Which of the following are independent risk factors increasing

the likelihood of arthritis being due to lyme disease rather than
being septic in children?
a. Knee involvement
b. Higher CRP
c. History of fever
d. Multiple joint involvement

23. Which of the following are the optimal set of criteria for deter-
mining which HIV-infected patients with a positive RPR
should undergo lumbar puncture?
a. All with late latent syphilis or syphilis of

unknown duration regardless of RPR titer or
CD4 count.

b. CD4 < 350 and/or RPR > 1:32 regardless of
syphilis stage.

c. Inadequate serological response to therapy (< 4-
fold decrease in RPR 12 months after therapy)
and RPR >1:32.

d. Only in the presence of neurological signs and
symptoms.

24. Which of the following is correct?
a. Fosfomycin is a nitrofurantoin derivative active

against many ESBL-producing Escherichia coli.
b. A component of Augmentin (amoxicillin +

clavualanic acid) inhibits extended-spectrum b-
lactamase activity.

c. Cefdinir used alone inhibits 100% of ESBL-pro-
ducing Escherichia coli.

d. Ertapenem is rapidly hydrolyzed byextended
spectrum beta lactamase from E. coli.

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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Pathogens and 
Pet Therapy

Source: Lefebvre SL, Weese JS.
Contamination of pet therapy dogs
with MRSA and Clostridium. difficile
(letter). J Hosp Infect. 2009 March 28.
[Epub ahead of print].

Much is being written about
the transmission of MRSA be-

tween animals and humans. These
investigators explored this problem
from another angle, examining colo-
nization of pet therapy dogs with
MRSA, VRE, and C. difficile during
visits to acute and long-term care
facilities.

Forepaw and hand samples were
obtained from 26 pet-therapy dogs and
their handlers before and after each
visit. Twelve pairs had visited acute--
care facilities and 14 had visited long-
term care facilities. One investigator,
who cleansed her hands with alcohol
before examining each dog, sampled
colonization of haircoats by petting
each dog from head to tail for one
minute after each visit, and then cul-
tured her hands.

None of the pathogens were identi-
fied on the paws or hands of the teams
before deployment. During visits to
the hospital, however, one dog
acquired C. difficile on its paws. PCR
studies determined this organism was
the epidemic strain NAP1/ribotype
027, and carried genes for all three
toxins, including binary toxin CDT.
This animal had “shook paws” with
multiple patients. MRSA was detected
on the investigator’s hands after pet-
ting a pug that had visited a long-term
care facility (USA 100). The pug had
been placed on the beds of multiple

patients and was kissed on the head by
two patients. No VRE was identified
on any dog or handler.

This small survey demonstrates
how readily these organisms can be
acquired, even with simple contact
with patients’ hands, beds, and the
floor, and demonstrates the potential
for transmission of these organisms
between patients and to handlers dur-
ing pet-therapy visits. The patients
these pets visited presumably had
unrecognized colonization with these
pathogens, as pet-therapy pets are not
allowed into contact isolation rooms.
This survey also demonstrates how
readily visiting family members might
acquire these organisms.

Of note, only half the handlers were
observed to cleanse their hands
between patient rooms. Infection con-
trol personnel may wish to consider
these data when drafting pet therapy
protocols.

Chimps Vulnerable 
to Human Flu

Source: ProMED-mail post, April 2,
2009; http://www.promedmail.org

Differing strains of influenza
are generally species-specific,

such as canine influenza causing
infection in dogs, although human
influenza B has been known to colo-
nize and infect other mammals, such
as harbor seals. Chimpanzees and
gorillas share much of their DNA in
common with humans and, as
such, are vulnerable to many human
respiratory pathogens, including
influenza.

This brief alert describes an out-
break of flu-like illness in a Congolese
primate sanctuary just outside of
Kinshasa, suspicious for human
Influenza. Kinshsasa had just experi-
enced a surge in flu cases in February.
At least 10 of 60 Bononos (pygmie
chimpanzees) were hard hit with
severe respiratory and flu-like symp-
toms, and four have died. The sanctu-
ary receives 30,000 visitors per year,
many of whom are school-aged chil-
dren. Animal handlers and researchers
are now wearing face masks in hopes
of limiting spread of this respiratory
illness. This brief alert shows how
quickly certain human illnesses can
threaten vulnerable wildlife.

An Eel on the Loose

Source: Lin CY, et al. Esophageal per-
foration, mediastinitis, and retropha-
ryngeal abscess after eel intrusion.
Pediatr Infect Dis J. 2009 March 23.
[Epub ahead of print].

Stories seldom get more bi-
zarre that that of Steve Irwin’s

death from cardiac laceration from a
ray tail, but this one does. 

A two-year old was standing next to
the kitchen table, looking at some eels
brought home for dinner, when one of
the eels jumped into her mouth and
down her esophagus by about 15 cm.
The eel was quickly retrieved by her
aunt and measured about 47 cm.
Although the aunt probably prevented
acute respiratory arrest, eels are cov-
ered by small teeth and scales, which
can lodge in tissues. What kind of bac-
terial pathogens would you anticipate
from this kind of eel attack?
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The next day the child was brought
to the emergency room with fever and
odynophagia, with apparent swelling
of the anterior neck. Bulging of the
posterior pharyngeal wall was
observed on laryngoscopy, and
widening of the mediastinum and
retropharyngeal abscess was observed
on chest CT. Emergent drainage was
performed. She subsequently devel-
oped empyema, and an esophagram
demonstrated a perforation with fis-
tulization. Purulent drainage was
observed in the esophagus about 10
cm below the incisors. Following an
extensive hospitalization and five sur-
geries, she was finally discharged to
home. Cultures yielded Pseudo-
monas aeruginosa. Various organ-
isms have been described with Moray
eel bits and other infections from
aquatic animals, including Vibrio,
pseudomonas, and aeromonas spp.
For this reason, injuries occurring in
saltwater should be treated with docy-
cline plus anti-pseudomonal therapy.

Syphilis in Children:
A Novel Means 
of Transmission

Source: Zhou P, et al. Nonvenereal
transmission of syphilis in infancy 
by mouth-to-mouth transfer of pre-
chewed food. Sex Transm Dis. 2009;
36:216-217.

Syphilis in children in the pre-
antibiotics era was not uncommon,

but has since become so rare that
it may readily escape detection. In the
Bay Area last year alone, only one
case of congenital syphilis infection
was reported. Aside from congenital
infection, syphilis in children may be
acquired through breastfeeding, han-
dling, and oral contact, such as kiss-
ing. In the developing world, without

access to prepared baby food or food
processors, pre-chewing food for
infants is commonplace. Pre-chewed
food has been associated with trans-
mission of strep infection as well as
HIV. 

These authors describe two cases
of acute, primary syphilis occurring
in two infants, ages 10 months and 18
months. Both were accidentally
infected by family members recently
diagnosed with active syphilis. One
infant presented with mucous patches
of the tongue, palate, and cheeks,
with marked lymphadenopathy. Both
grandparents had been recently diag-
nosed with syphilis, and grandma had
signs of secondary syphilis (grandpa
admitted to extracurricular activities).
The grandmother was in the habit of
chewing the baby’s food, even when
she had oral lesions.

The second infant presented with
acute pharyngitis and posterior auric-
ular adenopathy. The mother had
been diagnosed two days earlier with
secondary syphilis, with oral mucous
patches and lingual papules, although
she had tested negative for syphilis
during her pregnancy (dad also tested
positive but wasn’t talking). Mom
was also in the habit of chewing
baby’s food. 

Acutely, children with syphilis
can present with pharyngitis, lym-
phadenopathy, and headache — pretty
common, but not specific, symptoms
in children. With the recent re-emer-
gence of syphilis, especially in large
urban areas, clinicians should be alert
to the presence of children in the
home, especially if the parents have
oral involvement or secondary
syphilis.

Pseudomonas,
Sex, and 
Oozinator Hot Tubs

Source: Dulabon LM, et al.
Pseudomonas aeruginosa acute
prostatitis/urosepsis after sexual rela-
tions in a hot-tub. J Clin Microbiol.
2009 March 18. [epub ahead of print].

Apreviously healthy 38-year-
old man hospitalized with

fever, dysuria, and suprapubic dis-
comfort was diagnosed with a UTI
and pseudomonas bacteremia.
Examination demonstrated a boggy,
tender prostate. CT confirmed sig-
nificant soft tissue inflammation
surrounding the prostate and semi-
nal vesicles, consistent with acute
prostatitis.

How does a healthy man, without
a history of instrumentation, acquire
pseudomonas prostatitis and bac-
teremia? He had just purchased an
oozinator hut tub one week earlier,
and disclosed having had sexual
intercourse with his wife in the hot
tub three times that week. Although
oozinators require less chlorine, and
the man stated that he had shock-dis-
infected the tub per the manufactur-
er’s recommendations, he had filled
the tub with water from a stream behind
his home. Such systems are designed
for potable city or well water, not
non-potable water with presumably
higher bacterial colony counts (one
also wonders how high the phosphate
level from fertilizers was). Analysis
of the water from the hot tub yielded
three morphotypes of pseudomonas,
one of which was identical to the
blood stream isolate by PFGE.

Pseudomonas has a broad growth
temperature range of 4-42° Celcius,
and while its growth is inhibited by
higher concentrations of chlorine,
the organism can flourish (with up
to 104-106 colonies/mL) if chlorine
levels fall below 1 ppm. Aeration
can actually help dissipate the chlo-
rine, one of the reasons some indi-
viduals favor oozinator tubs.   ■
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In this issue: Aspirin dose and cardiopro-
tection; uncovering modafinil’s abuse potential;
proton-pump inhibitors and clopidogrel; FDA
actions.

Finding pharmaceuticals in natural products
Some natural products are not so “natural”

after all. The FDA has warned consumers for sev-
eral months that a number of weight-loss prod-
ucts contain undeclared pharmaceutical
ingredients. The newest products to join the list
are Herbal Xenicol which contains cetilistat (a
drug similar to orlistat that is not approved in
this country), as well as Slimbionic and Xsvelten,
both of which contain sibutramine (the prescrip-
tion medication also known as Meridia®). The
FDA’s list of over-the-counter weight-loss agents
that contain undeclared active pharmaceutical
ingredients now includes 72 products. Some of
the other undeclared pharmaceutical ingredients
found in these products include fenproporex (an
amphetamine derivative no longer available in
this country), fluoxetine (Prozac®, an SSRI),
furosemide (Lasix®, a loop diuretic), and even
phenytoin (Dilantin®, an antiseizure medication).
The FDA is seeking recalls on many of these
products; however, some are available only on-
line and previous recall efforts have proved 
inadequate. 

In a related story, the FDA has announced a
voluntary recall of Zencore Plus, the heavily mar-
keted product for “natural male enhancement,”
which has been found to contain benzamidenafil,
a new PDE5 inhibitor not yet available in this
country. Benzamidenafil is similar in action to
sildenafil (Viagra®) and tadalafil (Cialis®). PDE5
inhibitors are noted to have a drug interaction

with nitrates, leading to potential life-threatening
risk of sudden and profound drop in blood pres-
sure. Zencore Plus is distributed by Hi-Tech
Pharmaceuticals in Norcross, GA, and is widely
sold in health food stores, by mail order, and by
Internet sales.

Aspirin dose and cardioprotection
What is the best dose of aspirin for patients

taking dual therapy with clopidogrel to prevent
cardiovascular events? Investigators looked at
15,595 patients with cardiovascular disease or
multiple risk factors in an observational analysis
from a double-blind, placebo-controlled random-
ized trial. Patients were randomized to doses of
aspirin less than 100 mg (75 mg or 81 mg), 100
mg, or greater than 100 mg (150 mg or 162 mg)
with or without clopidogrel. The primary efficacy
outcome was the composite of myocardial infarc-
tion, stroke, or cardiovascular death and the pri-
mary safety endpoint was severe life-threatening
bleeding. In patients given aspirin alone, the haz-
ard ratio for the efficacy and safety endpoints
were the same regardless of aspirin dose. In
patients given aspirin with clopidogrel, there was
a statistically nonsignificant associated reduction
in efficacy with aspirin doses over 100 mg, and a
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significantly higher increase in harm (hazard
ratio, 1.30 with clopidogrel plus aspirin greater
than 100 mg). The authors conclude that daily
doses of aspirin greater than 100 mg were not
associated with benefit and may be associated
with harm in patients also taking clopidogrel.
Therefore, daily doses of aspirin 75-81 mg opti-
mize efficacy and safety in patients requiring
long-term aspirin therapy, especially in patients
receiving dual antiplatelet therapy (Ann Intern
Med 2009;150:379-386). This is especially impor-
tant given the recent U.S. Preventive Services
Task Force recommendation that encourages men
ages 45-79 years to take aspirin preventively
when the potential benefit of a reduction of
myocardial infarction outweighs the potential
harm of an increase in gastrointestinal hemor-
rhage. Women ages 55-79 years are also encour-
aged to use aspirin when the potential benefit of
a reduction in ischemic stroke outweighs the
potential harm of increased gastrointestinal hem-
orrhage (Ann Intern Med 2009;150:396-404). 

PPIs and clopidogrel
Increasing evidence suggests that proton pump

inhibitors (PPIs) may attenuate the effect of clopi-
dogrel on platelet aggregation. PPIs are often
used prophylactically in patients with acute coro-
nary syndrome (ACS), as patients on clopidogrel
and aspirin may be at higher risk for GI bleeding.
A new study from VA researchers was set up to
determine if there are clinical implications from
the interaction between PPIs and clopidogrel. 

In a retrospective cohort study of 8205 patients
with ACS taking clopidogrel, 63.9% were also
prescribed a PPI at discharge, during follow-up,
or both. Death or rehospitalization for ACS
occurred in 20.8% of patients taking clopidogrel
without a PPI and 29.8% patients taking clopido-
grel with a PPI. Use of clopidogrel plus a PPI was
associated with an increased risk of death or
rehospitalization for ACS compared with use of
clopidogrel without a PPI (adjusted odds ratio,
1.25; 95% confidence interval, 1.11-1.41). Patients
taking a combination of the two drugs were at
higher risk for hospitalizations for ACS and
revascularization procedures, but not for all-
cause mortality. Patients taking a PPI without
clopidogrel were not at higher risk for rehospital-
ization. The authors conclude that concomitant
use of clopidogrel and a PPI after hospital dis-
charge for ACS is associated with an increase risk
of adverse outcomes, suggesting that PPIs may
attenuate the benefits of clopidogrel, and that

PPIs should only be used with clopidogrel if
there is a clear indication, and not for routine pro-
phylaxis (JAMA 2009;301:937-944).

Modafinil’s abuse potential
Modafinil (Provigil®) is a wake-promoting

medication used to treat narcolepsy and other
sleep disorders. Recently, the drug has be used
off-label to enhance cognition in psychiatric
patients and even in healthy patients seeking a
memory boost. Modafinil has been touted as hav-
ing a low abuse potential; however, a new study
questions that assumption. Most stimulant med-
ications, such as methylphenidate and ampheta-
mine, increase brain dopamine levels. Modafinil
was thought to exert its effect in the brain on
pathways other than dopamine, but now there is
evidence that dopamine is involved. Researchers
from the National Institute on Drug Abuse
looked at 10 healthy male volunteers to measure
the effects of modafinil at therapeutic dosing of
200 mg and 400 mg given orally. PET scans were
used to measure the effect of modafinil on extra-
cellular dopamine and dopamine transporters.
Modafinil increased extracellular dopamine and
showed evidence of occupancy of dopamine
transporters, effects similar to drugs with the
potential for abuse. The authors conclude that,
considering the increasing use of modafinil, there
needs to be heightened awareness for potential
abuse of and dependence on modafinil in vulner-
able populations (JAMA 2009;301:1148-1154).

FDA Actions 
The FDA is requiring the manufacturers of

metoclopramide (Reglan®) include a boxed warn-
ing on their labeling regarding the risk of long-
term or high-dose use and tardive dyskinesia.
Manufacturers will also be required to implement
a risk evaluation and medication strategy (REMS)
to ensure patients are provided with a medication
guide that discusses the risk. Metoclopramide is
approved for the treatment of gastric motility
problems associated with GERD, diabetic gastro-
paresis, and nausea and vomiting. 

A new proton pump inhibitor has been
approved by the FDA, bringing the number of PPIs
on the market to six. Dexlansoprazole is the puri-
fied active isomer of lansoprazole (Pepcid®). The
drug has a delayed-release formulation designed to
provide two separate releases of the medication. It
is approved for the treatment of GERD and erosive
esophagitis. Takeda Pharmaceuticals will market
dexlansoprazole as Kapidex™. ■
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