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Synopsis: Mathematical models were used to explore the impact
of universal voluntary HIV testing with immediate vs delayed

antiretroviral (ARV) therapy on HIV transmission. The findings
suggest that this strategy could accelerate the transition of endemic
HIV infection to an elimination phase in which most patients are

receiving ARV in five years and reduce the prevalence of HIV infec-
tion to < 1% of the population within 50 years.

Source: Granich RM, et al. Universal voluntary HIV testing with 
immediate antiretroviral therapy as a strategy for elimination of HIV

transmission: a mathematical model. Lancet. 2009;373:48-57.

Mathematical models (a case reproduction number/sto-
chastic model and a long-term epidemic dynamics/deterministic

transmission model) were used to explore the effect of testing for all
people 15 or older for HIV and initiating ARV therapy immediately
after diagnosis. Data from South Africa were used as a test case for
a generalized epidemic, and it was assumed that all transmission was
heterosexual. The studied strategy, as modeled, resulted in producing
an epidemic elimination phase in which most HIV-infected patients
were receiving ARV therapy within five years of initial infection. It
could possibly reduce HIV incidence and mortality to < 1 case/
100,000 people per year by 2016 (10 years) and reduce the preva-
lence of HIV to < 1% within 50 years. In 2032, the yearly cost of this
strategy would be $1.7 billion; however, after that time, the cost
would decrease.
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■■ COMMENTARY
Almost 10 million humans are infected with HIV

worldwide, with the majority of these patients living in
sub-Saharan Africa. At the end of 2007, only 3 million
patients were receiving ARV therapy and 2.7 million
became infected with HIV in 2007 alone. Arguably,
the present haphazard and under-resourced approach
to HIV testing and treatment will never result in erad-
ication, or even significant reduction in both HIV inci-
dence and prevalence. The current approaches to HIV
prevention (abstinence, safe sex, use of condoms, etc.)
have been largely ineffective, by themselves, in reduc-
ing the transmission of HIV in Africa. It is known
from studies showing the effectiveness of ARVs in the
prevention of vertical transmission and the relatively
flat prevalence of HIV disease in North America and
Western Europe since the mid-late 1990s, that effec-
tive ARV therapy can also significantly reduce sexual
transmission of HIV.

This important paper uses straight forward mathe-
matical modeling to demonstrate the theoretical effec-
tiveness of widespread testing and treatment as a
strategy to reduce transmission of HIV in the short
term. With a steady commitment of resources, the
models demonstrate that HIV could be almost elimi-
nated within 50 years in areas where HIV infection
meets the criteria for a generalized epidemic. Cost
analysis shows that while the initial costs of this strat-
egy of universal voluntary testing and ARV treatment

are high, within a few years, as the numbers of HIV
cases and deaths decline, the costs of this approach
would be significantly less than continuing the present
approach, which shows no promise of eliminating this
scourge from the Earth. Granich et al sagely conclude
that this approach merits further mathematical model-
ing, research, and consultation; however, their data
are quietly compelling. I would argue from the per-
spective of a physician and scientist who has studied
this disease and treated AIDS patients since 1981 (and
watched as HIV has become the leading cause of
death in Africa), that this approach in the absence of
an effective vaccine is the only one with any chance
of successfully eradicating HIV.   ■

The Emergence of
Pneumococcus Type 19A 
as the Major Cause of 
Mastoiditis in Children
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: Forty-one pneumococcal mastoiditis cases
were identified and 19A (n = 19) was the most common
serotype. The prevalence of serotype 19A as a cause of
mastoiditis increased dramatically over the time
period and was correlated with the introduction of the
7-valent pneumococcal conjugate vaccine (PCV7).
Mastoiditis due to pneumococcus type 19A were more
likely to present with subperiosteal abscess and require
surgical intervention, and isolates were more likely to
demonstrate antimicrobial resistance than non-type
19A isolates.

Source: Ongkasuwan J, et al. Pneumococcal mastoiditis in
children and the emergence of multidrug-resistant serotype
19A isolates. Pediatrics. 2008;122:34-39.

Since 1993, clinical isolates of s. pneumoniae
from normally sterile sites, including middle ear cul-

tures, have been prospectively obtained from the Texas
Children’s Hospital clinical microbiology laboratory, and
stored frozen. A retrospective chart review was per-
formed for all patients in the database diagnosed with
pneumococcal mastoiditis between 1995 and 2007. Data
on immunization with PCV7 was included in the review.
Isolates were serotyped by the capsular swelling method,
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and susceptibility testing was performed by both Bauer-
Kirby and microbroth dilution methods. In addition, iso-
lates were examined by pulsed-field gel electrophoresis
(PFGE) and multi-locus sequence typing (MLST).

Both the total number of mastoiditis cases and the
proportion due to S pneumoniae type 19A increased
dramatically since 2003. In 2006 and 2007, all 15 cases
of pneumococcal mastoiditis cases were due to type
19A. Statistical analysis revealed significant differences
between cases due to type 19A and non-19A cases,
including the presence of sub-periosteal abscess in all
19 cases of type 19A mastoiditis and in only 3/22 non-
19A cases. Mastoidectomy was required in 17 of the
type 19A cases and in only 10 of the non-19A cases.
PFGE genotyping of the 19A isolates revealed that
eight of the 19 isolates were indistinguishable, six
appeared to be closely related, and five were consid-
ered to be unrelated. The identical and closely relat-
ed isolates (clones A1-6) had penicillin MIC’s ≥ 2
ug/mL, whereas the unrelated isolates had values
between 0.1 and 0.5 ug/mL. Similarly, the ceftriax-
one MIC for all clone A isolates was 1 ug/mL,
whereas only one of the unrelated isolates had a cef-
triaxone MIC of 1 ug/mL and four isolates had MICs
of ≤ 0.25 ug/mL. Resistance to erythromycin was
present in all clone A isolates and in none of the
unrelated isolates. Clindamycin resistance was pres-
ent in 13/14 clone A isolates and in none of the unre-
lated isolates.

■■ COMMENTARY
Prior to 2000, serotype 19F was the predominant

pneumococcal serotype isolated from middle ear fluid
in pediatric patients with otitis media and mastoiditis.
In the prevaccine era, children with serotype 19F iso-
lates were half as likely as serotype 19A isolates to
present with subperiosteal abscess and to require sur-
gical intervention. Since the introduction of PCV7,
the non-vaccine S. pneumoniae serotype 19A has
emerged as the dominant serotype recovered from
children at Texas Children’s Hospital. It is likely that
a similar phenomenon has, or will, occur in other
communities where PCV7 is administered to a high
proportion of young infants. While PCV7 is an effec-
tive vaccine that has been shown to significantly
reduce the morbidity and mortality of invasive pneu-
mococcal disease due to vaccine serotypes, the emer-
gence of serotype 19A as a major cause of mastoidi-
tis is an important clinical observation. Physicians
should be aware of the often more aggressive clinical
course and presence of antimicrobial resistance in
mastoiditis due to type 19A isolates.   ■

Kingella kingae
Infections in Children
A B S T R A C T  &  C O M M E N T A R Y

By Hal B. Jenson, MD, FAAP
Professor of Pediatrics, Tufts University School of Medicine;
Chief Academic Officer, Baystate Medical Center,
Springfield, MA
Dr. Jenson is on the speaker’s bureau for Merck.

Synopsis: Kingella kingae is a cause of bacteremia
and suppurative arthritis in otherwise healthy children
less than 24 months of age, as well as bacteremia in
persons of all ages with underlying medical conditions.
Although of low virulence, K. kingae is an important
pathogen to identify because of its propensity to cause
endocarditis, and because of its resistance to van-
comycin and clindamycin.

Source: Dubnov-Raz G, et al. Invasive Kingella kingae
infections in children: clinical and laboratory characteristics.
Pediatrics. 2008;122:1305-1309.

Aretrospective study at a tertiary pediatric
hospital in Israel of all children with a positive blood

or synovial fluid culture for K. kingae during 1996-2006
revealed 62 children with invasive K. kingae infections.
Of these, 42 (68%) had positive blood culture results and
20 (32%) had positive synovial fluid cultures. There
were no cases of osteomyelitis documented. Among
previously healthy children, all were older than five
months, and only one was older than two years. Only
eight (19%) children had pre-existing medical condi-
tions, all of whom had bacteremia alone without arthri-
tis. These eight children had a considerably broader age
range at presentation, from 10 months to 15 years.
Among all children, there were only mild-to-moderate
elevations of serum levels of inflammatory markers
including CRP (mean, 2.2 mg/dL; range: 0.4-17.0
mg/dL) and ESR (mean, 50.0 mm/hr; range, 14.0-
115.0 mm/hr).

Children with arthritis presented, on average, after
one day (range, 1-7 days) of symptoms, compared to
three days (range, 1-7 days) for children with bac-
teremia alone. Concurrent illness (upper respiratory
tract infections, acute gastroenteritis, or aphthous
stomatitis) was identified in 16 (80%) children with
arthritis. Only the large joints were involved, including
the knee (7), ankle (7), hip (5), and shoulder (1). Joint
symptoms resolved with a median of six days (range,
2-30 days), with a prolonged course of more than three
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weeks for two patients with very high initial CRP
(11.9 and 17.0 mm/dL).

Of 16 patients who had cardiac echocardiography
performed, four children were found to have endo-
carditis, including two children who were previously
healthy. These four children had significantly higher
levels of serum inflammatory markers, including
CRP (7.6 mg/dL ± 4.9 mg/dL) and ESR (84.3 mm/hr
± 21.4 mm/hr), than children with bacteremia with-
out endocarditis (p = 0.03 for each CRP and ESR).
Two of these children required cardiac surgery
because of native value destruction and rapid clinical
deterioration.

The 39 antibiograms that were available showed
that K. kingae isolates were susceptible to β-lactam
antibiotics (except for one isolate that was resistant to
methicillin), aminoglycosides (except for one isolate
that was resistant to gentamicin and amikacin), tetra-
cycline, minocycline, erythromycin, fluoroquinolones,
and trimethoprim-sulfamethoxazole (except one iso-
late). All isolates were resistant to vancomycin and
clindamycin.

■■ COMMENTARY
K. kingae is a slow-growing, gram-negative coc-

cobacillus and a member of the HACEK (Haemophilus
species, Actinobacillus actinomycetemcomitans,
Cardiobacterium hominis, Eikenella corrodens, and
K. kingae) group of fastidious organisms that are rec-
ognized as occasional causes of infective endocarditis.
K. kingae is found in the nasopharynx of 45%-70% of
children. Several reports of K. kingae suppurative
arthritis and osteomyelitis in children have been
reported in the past few years, including small clusters
of cases in childcare facilities.

This report documents that K. kingae is an occasional
cause of bacteremia and suppurative arthritis among
previously healthy children less than two years of age,
and also bacteremia in older children with underlying
chronic disease. In this series, arthritis was often asso-
ciated with mild, concurrent respiratory or intestinal
tract illness. The inflammatory response in most cases
is modest and does permit discriminating cases of K.
kingae arthritis from bacteremia alone. A higher
inflammatory response was characteristic of endocarditis,
and for children with arthritis portended the need for
longer treatment and a prolonged convalescence.

K. kingae is resistant to vancomycin and clin-
damycin, which are often used for empiric treatment
of children with osteoarticular infections. K. kingae
infection should be considered in otherwise healthy

children less than three years of age with signs of
bacteremia or osteoarticular infections. Children
with suspected or proven K. kingae bacteremia or
arthritis should be treated with regimens that include
an effective β-lactam antibiotic. This is also important
to reduce the risk of developing K. kingae endocardi-
tis, which may result in serious, destructive native
valve lesions.   ■

Increased Incubation 
Time Increases the 
Yield of Culture in 
Prosthetic Joint Infection
A B S T R A C T  &  C O M M E N T A R Y

By Robert Muder, MD
Hospital Epidemiologist, Pittsburgh VA Medical Center

Dr. Muder does research for Aventis and Pharmacia.

Synopsis: Increasing the incubation time of tissue
specimen culture from 7-14 days increases the rate of
culture positivity by one-third.

Source: Schäfer P et al. Prolonged bacterial culture to
identify late periprosthetic joint infection: a promising
strategy. Clin Infect Dis. 2008;47:1403-1409.

Accurate microbiologic diagnosis of prosthet-
ic joint infection (PJI) is problematic. Infecting

organisms reside in a biofilm, and standard culture
techniques appear to have sub-optimal sensitivity.
Schäfer et al studied 284 patients with suspected late
(> 2 months after implantation) PJI. They took 10 tis-
sue samples at exploration and submitted five for cul-
ture and five for histologic examination. Specimen
were inoculated onto trypticase soy agar with 5%
sheep blood, chocolate agar, MacConkey II agar, and
brain heart infusion broth for aerobic culture.
Anaerobic culture was performed using Schaedler
agar with sheep blood and Schaedler broth. All cul-
tures were incubated for 14 days. They defined a pos-
itive result as two different specimens positive for
phenotypically identical organisms, or one specimen
with growth plus a positive histologic result. This was
defined as greater than five polymorphonuclear leuko-
cytes in at least 10 high power fields.
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A total of 110 specimens (39%) were classified as
representing infection. Forty-seven cases were classi-
fied as contaminants; that is, a single positive culture
without histologic evidence of inflammation. At seven
days, only 74% of samples from infected patients had
positive cultures. Enterobacteriaceae, staphylococci,
streptococci, enterococci were most often detected
before day seven. Propionibacterium, other gram pos-
itive bacilli, and Peptostreptococcus typically grew
within days seven and 13 (86%); 79/92 of the cases
with two or more positive cultures were also positive
by histologic criteria.

■■ COMMENTARY
Differentiating PJI from aseptic joint failure is

often difficult for a number of reasons. The symp-
toms of PJI and aseptic failure overlap to a consider-
able degree.  Microbiologic diagnosis is hampered by
the fact that in late PJI, the organisms typically reside
in a biofilm in which they are often metabolically
inactive and present in relatively low number. A num-
ber of studies suggest that routine culture techniques
are relatively insensitive in yielding a microbiologic
diagnosis. These have suggested that the diagnostic
yield can be increased by various means, including
sonication of the removed implant1 or amplification
of 16s bacterial ribosomal rRNA2; these techniques
may be impractical in many clinical laboratories.
Further, there is no universally agreed upon “gold
standard” for the diagnosis of PJI, so the optimal
method remains uncertain.

The study by Schäfer et al does not completely
resolve this controversy. However, their study has sever-
al things to recommend it. The technique is straightfor-
ward and readily adoptable by clinical laboratories
with minimal increase in cost, material, and effort. The
correlation between culture results and histologic evi-
dence, while not 100%, is encouraging. As we don’t yet
have a practical, precise and universally agreed upon
definition of PJI, the strategy reported by Schäfer et al
definitely shows promise.   ■

References
1. Trampuz, et al. Sonication of removed hip and knee
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2. Tunney MM, et al. Detection of prosthetic hip infec-
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Outbreak of 
Acute Schistosomiasis:
Brief Exposure and 
Severe Morbidity
A B S T R A C T  & C O M M E N T A R Y

By Brian Blackburn, MD
Clinical Assistant Professor of Medicine, Division of
Infectious Diseases and Geographic Medicine, Stanford
University School of Medicine
Dr. Blackburn reports no financial relationships relevant to this field of study.

Synopsis: A group of travelers to Tanzania experienced
a high attack rate of acute schistosomiasis after
swimming in a freshwater pond. Resultant short-term
morbidity was high, although no patients had devel-
oped clinical evidence of chronic infection within the
first year of follow-up.

Source: Leshem E, et al. Acute schistosomiasis outbreak:
clinical features and economic impact. Clin Infect Dis.
2008;47:1499-1506.

Schistosomiasis is the most important trema-
tode infection worldwide, transmitted to humans

through skin contact with infested freshwater.1  Endemic
primarily to the tropics, transmission is particularly
intense through much of sub-Saharan Africa. Although
chronic schistosomiasis can lead to portal hypertension
or serious urinary tract pathology, these complications
are seen mostly in long-term residents of endemic areas
and are rare in travelers.1 In contrast, acute schistosomi-
asis (also known as Katayama fever) is often seen among
non-immune travelers, usually within 1-2 months of
infection.2 Traditionally, this syndrome has been charac-
terized by fever, cough, rash, eosinophilia,
hepatosplenomegaly, and other clinical findings.2

Although several outbreaks of acute schistosomiasis
have been reported, most have involved prolonged fresh-
water exposure and few have examined the short-term
morbidity of acute schistosomiasis.3-6 Leshem et al,
therefore, undertook an investigation of a cluster of cases
from a group of 34 Israeli travelers that had been on a
luxury safari trip to Tanzania. After the index case of
acute schistosomiasis was identified, an epidemiologic
investigation revealed that 27 persons in the group had
been exposed to a freshwater pond at a tented lodge in
Northern Tanzania. This was the only freshwater expo-
sure for all of the travelers during this trip, and all 27
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exposed persons had a single, brief exposure to the pond
(mean, 39 minutes). Twenty-two (81%) of the 27 devel-
oped acute schistosomiasis, and none of the seven unex-
posed individuals developed schistosomiasis. Infection
status was determined using stool (and urine) ova and
parasite examinations, serology, and clinical findings.

Swimming time in the pond tended to be higher
for infected than for non-infected (but exposed) per-
sons (44 vs 12 minutes, p = 0.06). Cercarial dermati-
tis was reported shortly after exposure in three
(14%) of the 22 infected persons. Symptoms experi-
enced by those with acute schistosomiasis included:
cough (78%), fever (68%), fatigue (58%), rash
(37%), diarrhea (37%), and abdominal pain (26%).
Three (14%) infected patients were asymptomatic.
Rash and fever appeared earliest (mean, 3-4 weeks
after exposure), whereas cough and gastrointestinal
symptoms appeared last (mean, 5-6 weeks after
exposure). Fatigue was the symptom that persisted
the longest (mean 6-7 weeks), whereas cough and
diarrhea lasted 3-4 weeks, and rash and fever only 1-
2 weeks. Among the 22 infected travelers, elevated
ALT was found in 45% and eosinophilia in 72%; the
latter persisted for over a year in two persons. All
infected patients were treated with praziquantel, and
eight also received corticosteroids. None experi-
enced any late complication of schistosomiasis at
12-month follow-up.

Among the 22 infected travelers, 258 medical
encounters resulted (mean, 11.7 per person) and four
persons were hospitalized. Most (86%) patients
missed time from work or school (mean, 8 days each),
and a mean of 15 leisure activities were also missed
per person. Among infected persons, health-related
quality of life (assessed using a standardized question-
naire) was significantly lower than US norms for three
months after infection, after which they recovered
from infection.

■■ COMMENTARY
This outbreak of acute schistosomiasis was charac-

terized by high attack rate among swimmers with a sin-
gle, brief exposure to a freshwater pond in Tanzania.
Although many schistosomiasis outbreaks have been
reported, few have demonstrated high infection rates
after such a brief exposure, and in this cohort, infected
travelers were exposed only 30 minutes longer than
their uninfected counterparts.

Most infected patients were symptomatic with
acute schistosomiasis, and the study provides a useful
description of the relative frequency of symptoms and

their time course. Although underreported in other
outbreaks, cough was the most commonly reported
symptom. Interestingly, fever was absent in nearly
one-third of symptomatic patients, despite being pre-
viously considered a hallmark of acute schistosomiasis.
The severity and persistence of fatigue and the impact
on quality of life also was significant.

The optimal therapy for acute schistosomiasis has
yet to be determined. Although all infected patients
in this outbreak received praziquantel, long-term
follow-up data are not available. Praziquantel is not
active against schistosomula (the immature form of
the parasite), and it is known that patients treated
only with praziquantel during acute schistosomiasis
can develop chronic disease if they are not retreated
in the following months.7 Artemesinins may be a bet-
ter choice early in disease, as they do have activity
against schistosomula, but clinical data to support
this are lacking. In addition, although 42% of the
symptomatic patients in this cohort received corti-
costeroids, their role in acute schistosomiasis also
remains poorly defined. Notably, some patients in
this cohort had persistent eosinophilia up to a year
after treatment. Demonstrating cure after treatment
also remains a challenge, especially given the diffi-
culty of identifying the parasite in stool or urine
samples, and the persistence of antibody for years or
longer after cure.

This study demonstrates the importance of patient
education regarding the mechanisms of transmission
of this preventable disease and the severe morbidity
that is possible with acute schistosomiasis. Travelers
should be advised to avoid swimming or bathing in
untreated freshwater sources in endemic areas (even
on luxury trips), no matter how brief the exposure,
particularly in sub-Saharan Africa.   ■
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The Newest 
Methicillin-resistant
Staphylococcus: MRSP
A B S T R A C T  &  C O M M E N T A R Y

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

Companion animals have been carrying a secret
around for years. Maybe that is why my sister’s

golden retriever is always smiling. Methicillin-
resistant coagulase-positive staphylococci are not
exclusively Staphylococcus aureus. Our laboratory
recently performed molecular identification tests on
a large group of staphylococci to help develop a reli-
able method for rapid characterization of S. lug-
dunensis, and found three isolates mistakenly report-
ed originally by our clinical laboratory scientists as
Staphylococcus aureus. Like S. aureus, these iso-
lates were able to coagulate rabbit plasma (the tube
coagulase test), and displayed beta hemolysis on
sheep blood agar; although in retrospect, we found
that the hemolysis was most apparent on the second
day, much like that of S. lugdunensis. Their antimi-
crobial resistance pattern resembled those of health-
care-associated MRSA, with several antimicrobial
agents showing resistance. The most recent of these
unique strains was found both in the blood and a col-
onized catheter tip from one patient. It was identified
as S. pseudintermedius by 16S rRNA sequencing;
our MicroScan (Dade Behring) biochemical
Staphylococcus panel called it S. intermedius. As
occasionally happens, the newer species name was
not even in the database for the instrument. The two
species are so closely related that there is still some
controversy over whether they should be two species
or lumped together into one species designation;
although they do have both phenotypical and molecular

differences that seem to warrant independent species
names. 

S. intermedius has long been recognized as a S.
aureus-like microbe most likely to be encountered in
a dog bite wound infection. Dogs and other animals
carry S. intermedius as normal oral and skin flora.
Like S. aureus, S. intermedius is beta hemolytic, pro-
duces DNase and can be confused with S. aureus in
the laboratory, except that it is not gold pigmented
and may not be positive in the slide coagulase test
for clumping factor. Similar to S. lugdunensis, S.
intermedius is pyrrolidonyl aminopeptidase (PYR)
positive, which also distinguishes it from S. aureus
(PYR negative). It is now thought that most animal
infections previously ascribed to S. intermedius were
actually caused by S. pseudintermedius.

The first human case of S. pseudintermedius infec-
tion was reported in late 2006.1 The patient was a 60-
year-old male with an infected implantable car-
dioverter-defibrillator (ICD). Both the ventricular
lead and the pus drained during surgical removal of
the ICD yielded the organism.1 The authors did not
report whether the patient had a pet. Before that
report, the organism was thought to be restricted to
animals. S. pseudintermedius was itself only named
in 2005.2 Dogs and cats can become infected with S.
pseudintermedius, which causes dermatitis, ear infec-
tions, and other syndromes often previously associated
with S. aureus.

Workers recently reported that a small number of
staphylococci isolated from numerous species of
animals whose cultures were sent to veterinary labo-
ratories were methicillin-resistant S. pseudinter-
medius.3 They not only carry the mecA gene (respon-
sible for production of the penicillin-binding protein
2a enzyme that confers beta-lactam resistance), but
the gene is situated in a mobile chromosomal ele-
ment virtually identical to that carried by human iso-
lates of MRSA —  the staphylococcal cassette chro-
mosome mec (in this case SCCmec type III).

Why will this fact become more important in the
future? At this time, the two FDA-cleared molecular
tests for detection of MRSA in human patient sam-
ples (BD GeneOhm and Cepheid GeneXpert), and
potential future molecular tests, are based on detec-
tion of the mecA gene and a linker gene that is part
of the SCCmec element. Thus the potential for false-
positive molecular results (false-positive detection
of MRSA) exists. Right now the prevalence of these
strains in humans is unknown. Our own lab’s experi-
ence would suggest less than 0.5%. A large study of
> 16,000 German veterinary samples found the
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prevalence of MRSP to be only 0.45%, with most
isolates originating in dogs, a few in cats, and very
rarely in horses or donkeys.3 Even more potentially
confusing for future molecular tests, the spa gene
(encoding staphylococcal protein A), thought to be a
unique marker for S. aureus and also used in molec-
ular tests for S. aureus and MRSA, was also found
as tandem repeats in a number of isolates of S.
pseudintermedius from animals in both Europe and
California.4 Bannoer et al reported that the recent
widespread emergence of methicillin-resistant
strains was due to independent acquisitions of the
mecA gene by different S. pseudintermedius clones
found on different continents. I guess those dogs
really get around.   ■
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Decontamination in the ICU
A B S T R A C T  &  C O M M E N T A R Y

By Stan Deresinski, MD

Synopsis: Oropharyngeal decontamination with 
topic antimicrobials was associated with a modestly
improved survival.

Source: de Smet AM, et al. Decontamination of the
digestive tract and oropharynx in ICU patients. N Engl 
J Med. 2009;360:20-31.

In a study designed to evaluate potential meth-
ods for improving survival by prevention of infection

in ICU patients, de Smet et al used cluster randomiza-
tion involving 13 centers in the Netherlands, with
assignment to one of three treatment arms: selective
decontamination of the gastrointestinal tract (SDD),
selective oropharyngeal decontamination (SOD), or
standard of care (SOC) (see Table). The cluster ran-
domization also included a cross-over design. All three
regimens were administered in each unit over the six
months of the study, with the order of the regimens
randomly assigned. Almost 6,000 patients participat-
ed in the study.

The crude mortality at day 28 was 26.6% in
patients receiving SOC, 26.9% in those receiving
SDD, and 27.5% in those receiving SOC. The odds
ratios for death for the SOD and SDD groups, com-
pared to SOC, were 0.86 and 0.83, respectively, with
each achieving statistical significance. The absolute
and relative reductions in mortality for the SDD
group were 3.5% and 13%, respectively, and for the
SOD group were 2.9% and 11%, respectively. The
numbers-needed-to-treat to prevent one death were
29 and 34, respectively.

The crude incidences of bacteremia due to
Staphylococcus aureus, non-fermenting Gram nega-
tive bacilli, and Enterobacteriaceae was significantly
lower in SDD and SOD patients. Fifteen patients
(0.8%) in SOC, five in SOD (0.3%), and nine (0.4%)
in the SDD group had positive stool tests for
Clostridium difficile toxin. Significant antibiotic
resistance was not detected and, in fact, there were no
patients with MRSA and only eight with VRE in rec-
tal swabs in the entire study.

■■ COMMENTARY
This study demonstrates a small, but statistically sig-

nificant benefit from the use of prophylactic regimens, as
described in the Table. The lack of significantly different
outcomes between SOD and SDD suggests that the four
days of intravenously administered cefotaxime in the lat-
ter group plays no important beneficial role, and neither
does the greater amount of topical antibiotic used in that
group. Thus the six-hourly oropharyngeal application of
a paste containing polymyxin E, tobramycin and ampho-
tericin B, each in a 2% concentration, would appear to
provide maximum benefit. 

The major concern regarding the use of regimens such
as this, however, is the certainty that the resultant selec-
tive pressure would eventually lead to the emergence of
antibiotic-resistant bacteria. This was not, however,
detected in this study. Performed in the Netherlands,
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which has a very low baseline frequency of isolation of
antibiotic-resistant bacterial pathogens. In addition, the
study was of short duration. A preferred alternative to the
use of antibiotics for this purpose is the use of topical
chlorhexidine, which has been demonstrated to prevent
nosocomial infection in some ICU populations.1 ■

Reference
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All patients received routine oropharyngeal care consisting of  oral washings with sterile water (3-4 times daily). If oropharyngeal contamination was

visually evident, it was cleaned with a swab moistened in 1.5% hydrogen peroxide. Teeth were brushed twice daily. Chlorhexidine was not used.

SELECTIVE DECONTAMINATION OF THE GASTRO-INTESTINAL TRACT (SDD)

Until discharge from the ICU:

• Oropharyngeal application (every 6 h) of a paste containing polymyxin E, tobramycin andamphotericin B each in a 2% concentration.

• Administration (every 6 h) of a 10 mL suspension containing 100 mg polymyxin E, 80 mg tobramycin and 500 mg amphotericin B via a nasogastric tube.

For the first 4 days:

• Cefotaxime (1000 mg, every 6 h) intravenously. 

• The use of antibiotics with significant anti-anserobe activity was discouraged.

Modifications:

In patients with tracheostomy the paste was applied around the tracheostomy. In patients with a duodenal tube or jejunostomy, 5 mL of the suspension

was given via the gastrictube and the remaining 5 mL via the duodenal tube or jejunostomy. Patients with colostomy or ileostomy stomas received SDD-

suppositories (containing 100 mg polymyxin E, 40 mg tobramycin and 500 mg amphotericin B) twice daily in the distal part of the gut.

Surveillance culture results could lead to modifications: 

• Application of oropharyngeal paste was increased to eight times daily, if the first surveillance culture of the throat yielded yeasts, until two surveil-

lance cultures were negative.

• 5 mL (5 mg) amphotericin B was nebulized 4 times daily if a sputum surveillance culture (not admission culture) yielded yeasts, until two sputum

cultures became negative.

• 5 mL (80 mg) polymyxin E was nebulized 4 times daily if a sputum surveillance culture (not admission culture) yielded Gram negative bacteria,

until two sputum cultures were negative.

SELECTIVE OROPHARYNGEAL DECOTAMINATION (SOD)

• Oropharyngeal application (every 6 h) of a paste containing polymyxin E, tobramycin andamphotericin B each in a 2% concentration.

• There were no restrictions on use of systemic antibiotics.

Modificatiions: 

• In patients with tracheostomy the paste was applied around the tracheostomy.

Surveillance culture results could also lead to modification: 

• Application of oropharyngeal paste was increased to 8 times daily, if the first surveillance culture of the throat yielded yeasts, until two surveillance

cultures were negative.

STANDARD OF CARE (SOC)

There were no restrictions on use of systemic antibiotics.

No survellance cultures were performed.

Table 1

Regimen Descriptions



CME Questions
13. Which of the following is correct?

a. Streptococcus pneumoniae type 19A is a compo-
nent of the 7-valent pneumococcal vaccine.

b. Streptococcus pneumoniae type 19F is a compo-
nent of the 7-valent pneumococcal vaccine.

c. Streptococcus pneumoniae type 19A infection is
associated with a high risk of development of
subperiosteal abscess in children with mastoiditis
due to this organism.

14. Which of the following is correct?
a. Kingella kingae is susceptible to vancomycin.
b. Kingella kingae is susceptible to clindamycin.
c. Kingella kingae is non pathogenic.
d. Kingella kingae is slow-growing.

15. Which of the following is correct?
a. Katayama fever is a reflection of chronic schisto-

somiasis with portal hypertension.
b. Symptomatic schistosomal infection requires fre-

quent and prolonged exposure to contaminated
fresh water.  

c. Praziquantel therapy of acute schistosomal infec-
tion is almost 100% effective.

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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TB in Undocumented
Immigrants

Source: Achkar JM, et al. Differences
in clinical presentation among persons
with pulmonary tuberculosis: a compar-
ison of documented and undocumented
foreign-born versus US-born persons.
Clin Infect Dis. 2008;47;1277-1283.

Concerns have been raised
that immigrants, especially

those who are undocumented,
afraid of deportation or who have
limited financial resources, may be
reluctant to present for care, thus
compounding the risk for conta-
gious diseases.

Achkar et al conducted a cross-
sectional survey of 194 persons with
culture-confirmed pulmonary tuber-
culosis, examining differences in
their presentation. Patients were
grouped according to whether they
were US-born (31%), documented
foreign born (32%), or undocument-
ed foreign-born (37%). Of those
born in the United States, 87% were
unemployed, 50% were HIV+, and
25% were homeless. In contrast,
foreign-born persons with pul-
monary TB were less likely to be
unemployed (62%), HIV+ (16 % of
those tested), or homeless (7.5%).
Foreign-born patients were largely
Asian, whereas most of the US-born
patients were black or Hispanic. 

About two-thirds of the patients
in each of the groups presented with
multi-lobar disease or miliary infil-
trates, 56%-66% presented with
positive smears, and more than a
third in each group had cavitary dis-
ease. The degree of infectivity, as
measured by smear positivity, also
was similar. Foreign-born persons

did present with a greater frequency
of hemoptysis (p = .018) and a
longer duration of cough, compared
with US-born persons (8 vs 4
weeks, p = .023). This suggests that
foreign-born persons may have been
infective for a longer period of time
prior to presentation.

If we are to combat tuberculosis
and other transmissible infections
in this country, maintaining our
public health infrastructure is
essential. Actions that discourage
patients from accessing care, or
limiting public health funding,
affect us all.

Treatment of LTBI — 
Is INH It?

Source: Menzies D, et al. Adverse
events with 4 months of rifampin thera-
py or 9 months of isoniazid therapy for
latent tuberculosis infection. Ann Intern
Med. 2008;149:689-697.

Data suggest that fewer than
50% of persons offered INH

treatment for LTBI complete their
course of treatment. Savvier patients
often ask me why they have to take
INH for nine months, when their
family member receives treatment
for active TB for six months. And, in
the age of the internet, it is not
uncommon for patients to ask me if
I’ve ever heard of rifampin for four
months as an alternative?

These authors did a head-to-head
safety comparison of isoniazid (5
mg/kg, up to 300 mg daily) admin-
istered for nine months, vs rifampin
(10 mg/kg, up to 600 mg daily)
administered for four months to
adults (>18 years of age) with LTBI.
Patients at risk for hepatotoxicity

were excluded. The major endpoints
were adverse events and the time to
completion of therapy. Laboratory
safety studies were performed
monthly for the first four months,
and then approximately every six
weeks at the discretion of the treat-
ing physician. Grade 3 hepatoxicity
was defined as a symptomatic eleva-
tions of AST or ALT 3-10 times the
upper limit of normal (ULN) or
asymptomatic elevations of AST or
ALT 5-10 times the ULN; grade 4
hepatotoxicity was defined as eleva-
tions of AST or ALT > 10 times the
ULN.

Of 827 patients randomized to
receive treatment, 60% completed
treatment with INH and 78% com-
pleted treatment with rifampin (p <
.0001). Adverse events due to study
therapy were similar between the
two groups. Grade 3 or 4 events
occurred, however, significantly
more often in patients started on
INH than those started on rifampin
(4.0% vs 1.7%, p = .003). Virtually
all of this was due to hepatotoxicity,
most of which occurred within the
first 4-8 weeks of treatment. Drops
in platelet and white blood cell
counts occurred more frequently in
rifampin recipients; 2% dropped
their platelet count by > 100 x 109
cells/L, and 10% had drops of > 2.5
WBCs x 109 cells/L. Rash also was
more frequent in patients receiving
rifampin compared with INH (1.9%
vs 1.2%).

Even for those patients without
side effects, the rate of completion
for patients starting rifampin was
higher than those started on INH
(91% vs 74%). 

The frequency of serious liver test
abnormalities due to INH in this study
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was higher than in others, although
regular monthly screening was ade-
quate to detect serious abnormalities
before patients were harmed, and all
liver test abnormalities resolved in
those patients who submitted to fol-
low-up testing.

While the use of rifampin for
four months may seem like an
attractive alternative, there are good
reasons not to choose this agent for
the treatment of LTBI. First, there
are no studies documenting its effi-
cacy for LTBI. Second, the inci-
dence of rifampin resistance is not
negligible and is rising in many parts
of the United States (and the world);
in our county, the risk of rifampin
resistance is about 17%, compared
with 4% for INH. Rifampin has
important drug interactions and is a
potent inducer of the P-450
cytochrome system. Not mentioned
in the accompanying editorial is the
risk of promoting rifampin resist-
ance among gram positive organ-
isms, especially methicillin-resistant
S. aureus. For the latter reason alone,
the broader use of rifampin for the
treatment of LTBI should be dis-
couraged. Clearly, other effective
and tolerable agents are needed in
the treatment of persons exposed to
tuberculosis.

Public Good vs
Individual Rights?

Source: Federal air travel restric-
tions for public health purposes —
United States, June 2008-May 2008.
MMWR Morb Moral Wkly Rep. 2008,
57:1009-1012.

Ihad the opportunity last year
to provide care for a 28-year-old

Asian-Indian man working in
Silicon Valley, who presented to
urgent care one evening with multi-
lobar cavitary lung disease, consis-
tent with pulmonary TB. He had

significant weakness and spasticity
of his lower extremities, and proved
to have Pott’s disease involving
multiple vertebrae of the thoracic
and lumbar-sacral spine. He had
first developed weakness in his left
leg two years earlier while in India,
but was told he did not have TB
because a TST was negative, and
instead received antibiotics for
spinal osteomyelitis.

He had entered this country only
six months earlier on a work visa as
a contract employee for a high-tech
company, and was living with four
other young men in a one bedroom
apartment. By the time he presented,
he had been cough for two months
and was cachectic — he reported
being so cold at work, he would sit at
his desk wearing a blanket. 

His isolate was susceptible to all
five first-line agents tested. But with
4+ AFB smears, and nowhere to go,
he remained hospitalized in isolation
for seven weeks, until he became
smear-negative. Throughout his hos-
pitalization, despite repeated expla-
nations regarding the communicabil-
ity of his condition, he begged to be
allowed to fly home to his parents in
Indai — and at one point, was found
to have purchased e-tickets for a
flight home. He’d already proven
himself unreliable by taking the bus
home after his urgent care appoint-
ment, and failed for two days to pres-
ent to hospital for admission as
instructed.

Eventually discharged, and still
culture positive, his company kindly
stepped in and put him up in an
apartment (his roommates — all
skin test positive — refused to take
him back). During a phone call to
secure authorization for payment for
a follow-up MRI, I learned he had
convinced his company to purchase
tickets for him to travel back to
India! After phoning the public
health department, he was placed on
a “no fly list,” now called the Do Not

Board (DNB) List, and not removed
until cultures were negative after ~ 4
months of therapy. He promptly left
the United States, and has not been
heard from since.

The Public Health DNB List was
created in 2007, and is overseen by
the CDC and the Department of
Homeland Security, to provide a
mechanism for restricting commer-
cial air travel for persons deemed a
public health threat. In order to place
someone on the list, a physician can
contact their Public Health
Department (PHD), and determine if
the patient meets requisite criteria.
Criteria include the severity of the
public health threat and the commu-
nicability of the infection, the poten-
tial for nonadherence, and the flight
risk of the individual.

From June 2007 to May 2008, the
CDC received requests to include 42
persons on the DNB, 33 (79%) of
which were granted. Most (85%) of
the requests came from PHDs within
the United States, although one
request came from the State
Department, 3 from Canada, and one
from Mexico. Fourteen of 33 persons
were outside of the United States
when placed on the list. Two persons
were known to have attempted air
travel despite warnings not to do so.
Of the remaining nine persons, two
were deemed to be non-contagious,
three voluntarily agreed not to fly,
and four were subject to other local
isolation procedures.

All 33 patients placed on the
DNB list had probable or document-
ed TB, their median age was 41
years, and 61% were male. TB
organisms, available from 27 per-
sons, were susceptible to first line
therapy. By May 2008, half of the
patients had already been removed
from the list, including my patient,
and were allowed to travel.
Permission to remove someone from
the list is generally granted within 24
hours of a request.   ■
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In this issue: Drug combinations for hyperten-
sion; tenecteplase for out-of-hospital cardiac
arrest; CAM most commonly used for back, neck,
and arthritis pain; FDA Actions.

Combination therapy for hypertension
What’s the best drug combination with an ACE

inhibitor for treatment of hypertension in patients
at risk for cardiovascular disease? Current guide-
lines recommend a diuretic, as witnessed by the
number of ACE inhibitor/diuretic combination
products that are currently marketed. However, a
new study suggests that the calcium channel
antagonist may be a better selection than a diuretic.
Researchers from several medical schools in the
United States and Sweden randomized 11,506
patients with hypertension who were at high risk
for cardiovascular events to receive treatment with
either benazepril plus amlodipine or benazepril
plus hydrochlorothiazide. The primary endpoint
was a composite of death from cardiovascular
causes, nonfatal MI, nonfatal stroke, hospitalization
for angina, resuscitation after sudden cardiac
arrest, and coronary revascularization. The average
patient was 68 years old at entry and the group
included patients with a history of ischemic heart
disease, peripheral vascular disease, stroke, LVH,
and diabetes. The study was terminated early after
3 years when it was found that the benazepril/
amlodipine group had a significantly lower risk of
the primary endpoint: 9.6% vs 11.8% (hazard ratio
0.80; 95% confidence interval, 0.72-0.92; P = 0.002).
This represents a 2.2% absolute risk reduction and
a 19.6% relative risk reduction in the benazepril/
amlodipine group vs benazepril/hydrochloroth-
iazide. The authors conclude that the combination
of benazepril/amlodipine is superior to

benazepril/hydrochlorothiazide in reducing car-
diovascular events in patients with hypertension
who are at risk (Jamerson K, et al. Benazepril plus
amlodipine or hydrochlorothiazide for hyperten-
sion in high risk patients. N Engl J Med
2008;359:2417-2428). An accompanying editorial
from the chair of the seventh report of the Joint
National Committee on hypertension suggests it is
time to re-examine the recommendation of initial
therapy with a thiazide-type diuretic. He also
states, however, that regardless of the drugs chosen
for treatment of hypertension, the most important
factor is reducing blood pressure to goal levels
(Chobanian AV. Does it matter how hypertension is
controlled? N Engl J Med 2008;359:2485-2488).

A survival benefit with tenecteplase?
Thrombolytic therapy during out-of-hospital

cardiac arrest does not improve outcomes accord-
ing to a new study. There has been considerable
interest in thrombolytic therapy during cardiopul-
monary resuscitation since it has been shown that
70% of these arrests are due to acute myocardial
infarction or pulmonary embolism. European
researchers randomized 1050 patients with wit-
nessed out-of-hospital cardiac arrest to
tenecteplase or placebo during cardiopulmonary
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resuscitation. The primary endpoint was 30-day
survival and the secondary endpoints were hospi-
tal admission, return of spontaneous circulation,
24-hour survival, survival to hospital discharge,
and neurologic outcomes. The trial was discontin-
ued early when it was found that there was no
survival benefit with tenecteplase. Thirty-day sur-
vival was 14.7% with tenecteplase and 17% with
placebo. Secondary outcomes similarly showed no
benefit from tenecteplase. The authors conclude
that when tenecteplase was used during advanced
life support for out-of-hospital cardiac arrest there
was no improvement in outcomes in comparison
to placebo (Bottiger BW, et al. Thrombolysis dur-
ing resuscitation for out-of-hospital cardiac arrest.
N Engl J Med 2008;359:2651-2662).

CDC report on CAM use
There is a 40% chance that your patients are

using complementary and alternative remedies
according to new report from the Centers for
Disease Control & Prevention. Not including vita-
mins and minerals, the use of a complementary
and alternatives medicine (CAM) in adults and
children has increased in the last 5 years.
Treatments include non-vitamin, non-mineral nat-
ural products (fish oil, flaxseed oil, echinacea), chi-
ropractic or osteopathic manipulation, deep
breathing exercises, massage, and meditation.
Children are also using alternative treatments,
especially if their parents use them. Despite lack of
evidence of efficacy, echinacea is the most common
remedy used by children. In adults, use of CAM
treatments for URIs is actually down, perhaps
indicating better patient education. Back pain,
neck pain, and arthritis pain are the most common
reasons why people turn to CAM, according to
this recent survey. These results point out the need
to query patients about the use of complementary
and alternative medicines.

FDA Actions
The FDA is requiring a boxed warning on

sodium phosphate bowel-cleansing products
because of the risk of acute phosphate nephropa-
thy associated with use of these products.  Sodium
phosphate cleansing products are most commonly
used as bowel preparation for procedures such as
colonoscopy. According to the warning, the prod-
ucts Visicol® and OsmoPrep® should be used with
caution in people older than age 55; those suffer-
ing from dehydration, kidney disease, colitis, or
delayed bowel emptying; and people taking other
medications that may affect kidney function.

These products should also not be used in con-
junction with other oral laxatives containing
sodium phosphate, and over-the-counter prod-
ucts, such as Fleet® Phospho-Soda®, should also be
used with caution if given in a high dose to the
patient population at risk.

The FDA is requiring a warning on all anti-
epileptic drugs regarding the risk of suicidal
thoughts and behavior. The warning is based on
review of nearly 200 studies that showed that
patients on anti-epileptic drugs were at almost
twice the risk of suicidal behavior or thoughts
compared to patients on placebo. Along with the
warning, the agency is also requiring a Medication
Guide for patients as part of its Risk Evaluation
and Mitigation Strategy. Over 20 drugs will be
required to change their labeling including the
commonly used agents phenytoin, carbamazepine,
divalproex, gabapentin, lamotrigine, primidone,
and topiramate.

The FDA is considering a ban on the long-acting
beta agonists salmeterol (Serevent®) and for-
moterol (Foradil®) for the treatment of asthma. An
expert committee comprised of the Pulmonary-
Allergy Drugs Advisory Committee, Drug Safety
and Risk Management Advisory Committee, and
the Pediatric Advisory Committee voted unani-
mously to withdraw the indication for the treat-
ment of asthma for the two drugs based on
evidence from meta-analyses showing increased
risk of death associated with use of long-acting
beta agonist when not paired with a steroid
inhaler. The committee did not vote to ban
Advair® or Symbicort®, inhalers that combine a
long-acting beta agonist with a steroid. If the FDA
follows the subcommittee’s recommendations, the
drugs would no longer be indicated for treatment
of asthma but would remain on the market to treat
chronic obstructive pulmonary disorders. The
FDA has not indicated when it will act on the sub-
committee’s recommendations.

The FDA has approved fenofibric acid
(Trilipix™) for use with a statin for the treatment of
dyslipidemia. This is the first fibrate approved for
use with statins. The approval is based on a large
trial in which the drug was used in combination
with rosuvastatin (Crestor®), atorvastatin (Lipitor®),
and simvastatin (Zocor®). There have been safety
concerns about using fibrates and statins together,
particularly gemfibrozil, but the newer generation
fibrates appear safer. Abbott, the manufacturer of
Trilipix, is collaborating with AstraZeneca to
develop a fenofibric acid/rosuvastatin fixed combi-
nation product within the next year.  ■
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