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IMPORTANT CME INFORMATION

GOAL

To provide primary care physicians,
internists, and infectious disease
specialists with up-to-date information
on the diagnosis and treatment of
patients with infectious diseases.

LEARNING OBJECTIVES

At the conclusion of this activity, the

participants should be better able to:

m [dentify current key topics related to
the diagnosis and treatment of
infectious disease conditions

m Discuss how the information
presented may impact current
clinical paradigms

m Evaluate how the information
presented may be best
incorporated into current clinical
practice

STATEMENT OF RESPONSIBILITY
The Johns Hopkins University School
of Medicine takes full responsibility for
the content, quality, and scientific
integrity of this CME activity.

Supported by an educational grant
from ViroPharma Incorporated.

ACCREDITATION STATEMENT

The Johns Hopkins University School
of Medicine is accredited by the
Accreditation Council for Continuing
Medical Education to provide
continuing medical education for
physicians.

CREDIT DESIGNATION
STATEMENT

The Johns Hopkins University School
of Medicine designates this
educational activity for a maximum of
4 AMA PRA Category 1 Credit(s)™.
Physicians should only claim credit
commensurate with the extent of their
participation in the activity.

METHOD OF PARTICIPATION
After reviewing the monograph,
please go to
http://www.hopkinscme.edu/
ofp/einfectionsmonograph.htm to
view instructions on how to take a
post test. There are four post-tests
for this monograph; each post test
offers a maximum of 1 AMA PRA
Category 1 Credit™. Each post test,
in sequence, contains questions from
three topics. A passing grade on the
post test and a completed evaluation
are required to receive CME credit.

There are no prerequisites or fees
associated with this activity.

Release date: February 9, 2010.
Expiration date: February 8, 2012.

elnfections Review™ monthly issues
originally released June 2007 through
May 2008

Estimated time to complete
activity: 4 hours.

INTENDED AUDIENCE

This activity has been developed for
primary care physicians, internists,
and infectious disease specialists.

INTERNET CME POLICY

The Office of Continuing Medical
Education (CME) at The Johns
Hopkins University School of Medicine
is committed to protecting the privacy
of their members and customers. The
Johns Hopkins University maintains
its Internet site as an information
resource and service for physicians,
other health professionals, and

the public.

Continuing Medical Education at The
Johns Hopkins University School of
Medicine will keep your personal and
credit information confidential when
you participate in a CE Internet-based

program. Your information will never
be given to anyone outside these
institutions. CE collects only the
information necessary to provide
you with the service you request.

DISCLAIMER STATEMENT

The opinions and recommendations
expressed by faculty and other
experts whose input is included in this
program are their own. This enduring
material is produced for educational
purposes only. Use of The Johns
Hopkins University School of Medicine
name implies review of educational
format, design, and approach. Please
review the complete prescribing
information of specific drugs or
combination of drugs, including
indications, contraindications,
warnings, and adverse effects before
administering pharmacologic therapy
to patients.

Full Disclosure Policy Affecting
CME Activities:

As a provider accredited by the
Accreditation Council for Continuing
Medical Education (ACCME), it is

the policy of The Johns Hopkins
University School of Medicine to
require the disclosure of the existence
of any relevant financial interest or
any other relationship a faculty
member or a provider has with the
manufacturer(s) of any commercial
product(s) discussed in an educational
presentation. The presenting faculty
reported the following.”



http://www.hopkinscme.edu/ofp/einfectionsmonograph.htm
http://www.hopkinscme.edu/ofp/einfectionsmonograph.htm

IMPORTANT CME INFORMATION

PROGRAM DIRECTORS
John G. Bartlett, MD
Professor of Medicine
Department of Medicine

The Johns Hopkins University
School of Medicine

Baltimore, Maryland

Disclosuret: HIV Advisory Board
for GlaxoSmithKline, Abbott,
Bristol-Myers Squibb, Pfizer,

and Tibotec; Policy Board for
Johnson & Johnson

Disclosure*: Consultant: Salient

Paul G. Auwaerter, MD
Associate Professor of Medicine

Clinical Director, Division of
Infectious Diseases

The Johns Hopkins University
School of Medicine

Baltimore, Maryland

Disclosuret: Consultant: Novartis,
Pfizer, Ortho-McNeil, Schering-
Plough, and Genzyme

Speakers’ Bureau: Schering-Plough
Stock: Johnson & Johnson

Disclosure*: Consultant: Adamas,
LifeCell, Schering-Plough and Wyeth
Stock: Johnson & Johnson, Merck &
Co., and Pfizer Inc

Sara E. Cosgrove, MD, MS
Associate Professor of Medicine
Division of Infectious Diseases
Director

Antibiotic Management Program
Associate Hospital Epidemiologist

The Johns Hopkins University
School of Medicine

Baltimore, Maryland

Disclosuret: Grants/Research
Support: Merck & Co.

Aavisory Boards: Ortho-McNeil,
Cadence Pharmaceuticals,
Theravance/Astellas

Disclosuret: Grants/Research
Support: AdvanDx, Astellas, and
Cubist Consultant: Astellas/
Theravance, Forest, and Merck & Co.

FACULTY
Khalil Ghanem, MD
Assistant Professor of Medicine

Associate Fellowship Program
Director

Division of Infectious Diseases

The Johns Hopkins University
School of Medicine

Baltimore, Maryland

Disclosuret: Speakers’ Bureau:
Merck & Co.

Disclosure*: Dr. Ghanem has no
relevant financial relationships to
disclose

Noreen A. Hynes, MD, MPH, DTM&H

Assistant Professor (part time) of
Medicine

Division of Infectious Diseases

The Johns Hopkins University
School of Medicine

Assistant Professor of
International Health

Section of Epidemiology and
Disease Control

Bloomberg School of Public Health
The Johns Hopkins University
Baltimore, Maryland

Disclosurett: Dr. Hynes has no
relevant financial relationships to
disclose

Beth D. Kirkpatrick, MD
Associate Professor of Medicine
Unit of Infectious Diseases

The University of Vermont
College of Medicine

Burlington, Vermont

Disclosuret*: Grant/Research
(principal investigator): ACE
BioSciences

Robin McKenzie, MD
Assistant Professor of Medicine
The Johns Hopkins University
School of Medicine

Baltimore, Maryland

Disclosure?*: Dr. McKenzie has no
relevant financial relationships to
disclose

Tom Talbot, MD, MPH

Assistant Professor of Medicine and
Preventive Medicine

Chief Hospital Epidemiologist
Vanderbilt University

School of Medicine

Nashville, Tennessee

Disclosuret: Grant/Research
(principal investigator):
Sanofi-Pasteur

Disclosuret: Grant/Research
(principal investigator):
Sanofi-Pasteur Consultant: Joint
Commission Resources

Unlabeled/Unapproved Uses

of Drugs/Devices

Dr. Bartlett: metronidazole

Dr. Cosgrove: retapamulin

Dr. Ghanem: nucleic acid
amplification tests for C. frachomatis
for rectal specimens

Dr. Hynes: use of multivalent vaginal
suppositories for the prevention of
recurrent urinary tract infections

The following faculty have
indicated that they will not
reference any unlabeled or
unapproved uses of drugs or
products in this publication:
Dr. Auwaerter, Dr. Kirkpatrick,
Dr. McKenzie, and Dr. Talbot

tVolume 1; tVolume 2

/4



IMPORTANT CME INFORMATION

STATEMENT OF NEED

The treatment of infectious diseases
is an increasingly complex and

rapidly changing discipline with new
pathogens emerging at an alarming
rate. It is vital that practitioners

remain vigilant in their professional
development, to insure optimal patient
care, and understand all aspects of

a disease state. Studies modeling an
“average” practice found that family
physicians spent 4.6 hours per day
treating acute problems (infectious
disease diagnosis and management)
and/or follow-up care, and would need
to spend an additional 7.4 hours
working per day providing all the
preventive services recommended

by the US Preventive Services

Task Force.

Attempting to close the knowledge/
practice gaps in the diagnosis and
treatment of infectious diseases
including MRSA, CAP, Hepatitis C
and others, elnfections Review is
based on the stated needs/knowledge
gaps of our current subscribers. The
introduction of new therapies, more
resilient infectious disease strains/
pathogens and other management
challenges require physicians to close
knowledge gaps across a range of
issues. In addition, Volume 2 will
continue to close practice gaps by
encouraging learners to stay abreast
of new infectious diseases guidelines
and recommendations, as well as,
new evidence-based diagnosis and
treatment options.

1274



PROGRAM DESCRIPTION

The Johns Hopkins University School of Medicine
elnfections Review™ is a unique, e-mail-delivered
literature review program in which leading experts
and educators in various infectious disease-related
fields cull the current literature, provide concise
peer-reviewed synopses of relevant publications,
and offer commentary and clinical recommendations
on the utility of the data. Directed toward primary
care physicians (PCPs)—general practitioners,
family practitioners, and internists—as well as
infectious disease specialists, each monthly
newsletter is a 4000-word mini-course on a specific
infectious disease topic, accredited by the Johns
Hopkins University School of Medicine for

1.0 AMA PRA Category 1 Credits™. In addition,
these newsletters are supplemented with bimonthly
podcasts (clinically focused audio interviews with
issue authors), each accredited by the Johns
Hopkins University School of Medicine for

0.5 AMA PRA Category 1 Credits™.

Three infectious disease experts from the Johns
Hopkins University School of Medicine served as the
Program Directors of elnfections Review™, Volume 1.

John G. Bartlett, MD — Professor of Medicine in the
Division of Infectious Diseases at the Johns Hopkins
University School of Medicine and former Chief of
the Division. Dr. Bartlett is a member of the Institute
of Medicine, a Master of the American College of
Physicians, past president of the Infectious Diseases
Society of America (IDSA), and a recipient of the
Kass Award from the IDSA. He has authored more
than 500 articles and reviews in peer-reviewed
journals, more than 280 book chapters, and 67
editions of 18 books. He has also served on the
editorial boards of 19 medical journals.

Paul G. Auwaerter, MD — Associate Professor of
Medicine in the Divisions of Infectious Diseases and
General Internal Medicine at the Johns Hopkins
University School of Medicine, and Clinical Director
of the Division of Infectious Diseases. Dr. Auwaerter

is a Fellow of the American College of Physicians,
and a member of the IDSA, the American Society

of Tropical Medicine and Hygiene, and the American
Society of Microbiology. He is the author of 26
original manuscripts, 24 textbook chapters,

1 book, and 79 electronic media publications.

Sara E. Cosgrove, MD, MS — Assistant Professor
of Medicine in the Division of Infectious Diseases

at the Johns Hopkins University School of Medicine,
as well as Director of the Antibiotic Management
Program and an Associate Hospital Epidemiologist
at the Johns Hopkins Hospital. Her research has
investigated the epidemiology and outcomes of
antimicrobial resistance in the hospital setting,

and she has developed tools and programs to
encourage the safe and rational use of antimicrobial
agents. Dr. Cosgrove is the author of 43 current
PubMed citations.

The Program Directors were solely responsible

for determining the content of each newsletter and
podcast. For some topics, they chose to author

the article reviews and commentary themselves;
for others, they recruited leaders in specific
subspecialties as Guest Authors. All materials were
peer-reviewed by the Program Directors, as well
as by the Johns Hopkins University School of
Medicine Continuing Medical Education faculty, in
order to ensure both scientific accuracy and lack of
commercial bias. An outside staff performed minor
editing for clarity and brevity, as necessary.

This elnfections Monograph summarizes each
individual issue of elnfections Review™ Volume 1.
The original authors and the Program Directors have
reviewed and approved these summaries, and,
where appropriate, have provided updates to the
original material. Subscribers may access the
newsletters and podcasts at
http://www.hopkinscme.net/ofp/elnfectionsReview/
newsletters.html.
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Volume 2 of elnfections Review began publication in
January 2010. Current subscribers will be notified by
e-mail. New subscribers may register to receive the
newsletters and podcasts, at no charge, at
http://www.hopkinscme.net/ofp/elnfectionsReview/
index.html.

— Robert M. Busker, Managing Editor

The Johns Hopkins University School of Medicine
eliterature Review Series
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Upper Respiratory Tract Infections
Cosgrove SE, Auwaerter PG, and Bartlett JG.
June 2007; Volume 1, Number 1

LEARNING OBJECTIVE
. Describe the proper use of antibiotic agents in
treating upper respiratory infections

Reporting on acute sinusitis, Dr. Sara E. Cosgrove
of the Johns Hopkins University School of Medicine
noted that the condition accounts for 21% of all
antibiotic prescriptions in adults, despite current
guidelines that recommend antibiotics only if
physicians suspect a bacterial pathogen and only
after patients have failed supportive measures after
7to 10 days.1 Recent prospective, randomized,
double-blind, placebo-controlled trials support the
belief that the majority of cases of acute sinusitis

do not require antibiotic therapy. One study,

which compared amoxicillin with placebo, found

no significant difference in improvement rates or
patients’ rating of illness severity,2 whereas another
study, which compared mometasone furoate nasal
spray (MFNS) against amoxicillin against placebo,
reported similar outcomes in the amoxicillin and
placebo arms.’ However, the latter study did
demonstrate a significant difference in major
symptom scores in patients who received intranasal
corticosteroids (P < 0.001 versus placebo and P = 0.002
versus amoxicillin). This finding suggests that such
treatment may provide benefits similar to or better
than antibiotics for the management of acute
sinusitis without exposing patients to the risk for
colonization or infection with resistant organisms, or
putting them at risk for disease recurrence (a finding
that was supported in a recent Cochrane Review).*

Dr. Paul G. Auwaerter of The Johns Hopkins
University School of Medicine reported that group
A B-hemolytic streptococcus (GAS) pharyngitis
remains one of the most common illnesses that
prompted office visits to primary care providers

and pediatricians; streptococcal infection in children
accounted for approximately 15% to 30% of all
cases of pharyngitis.5 Although antibiotics

prescribed for GAS pharyngitis have been shown

to reduce the incidence of uncommon suppurative
complications, such as sinusitis and peritonsillar
abscess, their use has been shown, at best, to shorten
the duration of the routine symptoms of sore throat
by 16 hours.®

Since viruses cause the majority of adult cases of
pharyngitis, both the Infectious Diseases Society

of America (IDSA)7 and the American College of
Physicians — American Society of Internal Medicine
(ACP—ASIM)8 recommend that clinicians neither
test nor treat mild pharyngitis (as defined by the
Centor scoring system of 0 or 1 point each for
history of fever, lack of cough, enlarged/tender
anterior cervical lymphadenopathy, and tonsillar
exudates). For more severe pharyngitis, the IDSA
recommends antibiotic therapy only for patients
with positive rapid Group A streptococcal testing;
the ACP-ASIM suggests empiric therapy for patients
with Centor scores of 3 or 4. The differences in these
guidelines became less meaningful in light of a 2006
report that found physician nonadherence (primarily
to testing and antibiotics prescribed for patients at
low risk for streptococcal pharyngitis) to either of
these strategies in 66% of office visits.” Another
study found that the specificity for GAS-related
pharyngitis using clinical criteria (Centor score of 3
or 4) was only 43.8%.'% Moreover, the unnecessary
use of antibiotic prescriptions was deemed to be
highest in the group diagnosed empirically (45.7%),
compared with those treated based on the results of
rapid testing (24.7%). These conclusions suggested
that following the IDSA guidelines is associated
with prescribing both lower doses and more
appropriate antibiotics. 10

According to Dr. John G. Bartlett of The Johns
Hopkins University School of Medicine, acute
bronchitis is another of the most common
respiratory infections encountered in primary care.
Because nearly all cases are due to a viral infection,
the condition is highly associated with considerable
overuse of antibiotics. A Cochrane Review of
randomized, controlled trials of antibiotics for the
treatment of acute bronchitis showed a reduction
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in the duration of cough by an average of only

0.6 days — statistically significant, but a minor
benefit compared to the risk associated with
antibiotic side effects, cost, and increased
resistance.'! A 2006 analysis of the relationship
between antibiotic prescribing for acute bronchitis
with hospitalization for respiratory infections found
that the number of patients with a diagnosis of acute
bronchitis who received antibiotics ranged from a
high of 73% in 1998 to a low of 53% in 2001. These
data are consistent with those from multiple other
studies, which have shown that 50% to 70% of all
patients diagnosed with acute bronchitis receive

an antibiotic, despite consistent recommendations
against this practice. 12

The major exception is influenza, which can be
proven with the rapid influenza test (sensitivity of
70%) and, if identified early, can be treated with
oseltamivir or zanamivir within 48 hours of
symptom onset. The other treatable pathogen is
Bordetella pertussis, which is relatively uncommon
but should be considered in any patient with a
paroxysmal cough that persists for weeks. The major
condition to exclude in patients with acute bronchitis
is community-acquired pneumonia; key indicators
of abnormal vital signs or rales should lead the
clinician to order a chest X—ray.13

The authors noted that the unifying concept in
these three conditions is the fact that most are
caused by viral infections that do not benefit from
either antibacterial treatment or diagnostic testing.
The notable exceptions are the rapid strep antigen
test in patients with pharyngitis and the rapid
influenza test in patients with typical flu symptoms
during an influenza epidemic. Both tests are
generally available for use in office practices and
both can be utilized to render therapeutic decisions.

Prior to this publication, the authors added the
following updated information:

Sinusitis. A double-blind, randomized, placebo-
controlled factorial trial of 240 adults with acute
sinusitis compared four treatment regimens: (1)

antibiotic (amoxicillin 500 mg orally 3 times daily
for 7 days) plus nasal corticosteroid (budesonide
400 pg daily for 10 days); (2) placebo antibiotic
plus nasal corticosteroid; (3) antibiotic plus placebo
nasal corticosteroid; and (4) placebo antibiotic
plus placebo nasal corticosteroid. With the primary
endpoint defined as clinical cure at day 10, the
authors found no differences in cure among the
treatment groups,14 although a secondary analysis
suggested that nasal corticosteroids may be more
effective in patients with less severe symptoms

at baseline.'*

A meta-analysis of randomized trials used
individual patient data to evaluate the use of
antibiotics for the treatment of clinically diagnosed
acute rhinosinusitis. Individual data from 2547
patients enrolled in nine clinical trials assessed the
clinical utility of treating patients with signs and
symptoms of acute sinusitis by determining the
number needed to treat (NNT) with antibiotics

to cure one additional patient. The NNT was 15
patients (95% CI, NNT[benefit] 7 to NNT[harm]
190).15 Thus, the authors concluded that, given
the large number of patients who will receive
unnecessary antibiotics and the minimal clinical
effect, antibiotics are not justified in the treatment
of acute rhinosinusitis, even in patients whose
symptoms last longer than 7 to 10 days.15 An
update to the 2001 Cochrane Review that assessed
the benefit of antibiotics for the treatment of patients
with acute maxillary sinusitis detected a “slight”
statistical benefit of antibiotics over placebo in
improving clinical symptoms (pooled risk ratio,
0.66; 95% CI, 0.44 to 0.98). However, the authors
observed that 80% of the participants experienced
symptom resolution within 2 weeks regardless of
whether they received antibiotics.'®

Although physicians can identify that patients

with high fevers, severe facial pain or swelling,
and/or systemic symptoms have a clear need
antibiotics, these studies provide additional support
for the theory that antibiotics do not modify the
disease course significantly in most cases of
clinically diagnosed acute sinusitis.
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Pharyngitis. Recognizing that antibiotic
prescriptions for outpatient respiratory tract
conditions account for 60% of total antibiotic use,
even though the vast majority of these infections

are self-limiting, in 2008 the United Kingdom’s
National Institute for Health and Clinical Excellence
issued a short set of guideline recommendations

for practitioners. 17 Regarding pharyngitis, the
guidelines recommended no antibiotic prescribing
and strongly advised delayed antibiotic use for most
patients, who should be counseled that symptoms
may last for up to one week. The guidelines
recommended immediate antibiotic prescribing only
for those with an acute sore throat or acute tonsillitis
if they have Centor criteria of 3 or 4.

In addition, new guidelines for the prevention of
rheumatic fever and the treatment of acute
streptococcal pharyngitis have also been
published.18 Important points include the following:
m  Symptoms suggestive of streptococcal
pharyngitis include sudden onset, pain on
swallowing, fever (101° to 104°F),
and headache.

®  Microbiologic confirmation should be performed
with throat culture or rapid antigen test.

m  The rapid strep test is highly specific but not
very sensitive, so a negative test does not
exclude this diagnosis.

m  The antistreptolysin O (ASLO) titer increases
in 1 week and peaks at 3 to 6 weeks.

m  The preferred antibiotics are intramuscular
benzathine penicillin or oral penicillin V;
alternatives for penicillin-allergic patients are
oral cephalosporins, oral clindamycin, or an oral
macrolide (eg, erythromycin or clarithromycin)
or azalide (eg, azithromycin). Dosing with all
antibiotics except azithromycin is for 10 days.
Agents that should not be used are tetracycline,
fluoroquinolones, and sulfonamides.

Acute bronchitis. An article summarizing acute
bacterial exacerbations in chronic obstructive
pulmonary disease reflected the authors’ 20 years
of experience with a cohort of patients in Buffalo,
New York.!? Of particular note are the conclusions

that bacterial infection accounts for about 50% of
exacerbations of chronic bronchitis; Haemophilus
influenzae, Streptococcus pneumoniae, Moraxella
catarrhalis, and rhinovirus were the major
pathogens. The authors noted that moderate or
severe cases are marked by two of the following
three features: (1) increased dyspnea; (2) increased
sputum purulence; or (3) increased sputum volume.
Complicated cases may be encountered in patients
over 65 years of age, as well as in those whose
forced expiratory volume in one second (FEV1)

is less than or equal to 50% of the predicted value,
heart disease, or three or more exacerbations per
year. Treatment recommendations for uncomplicated
cases are azithromycin, clarithromycin, doxycycline,
trimethoprim-sulfamethoxazole, or oral
cephalosporin. 19
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Common Tick-Borne Infections in the
United States
Auwaerter PG. July 2007; Volume 1, Number 2

? LEARNING OBJECTIVE

. Identify new diagnostic procedures and

. therapeutic options for tick-borne diseases
- inthe US

Dr. Paul G. Auwaerter of the Johns Hopkins
University School of Medicine reported that Lyme
disease, caused by Borrelia burgdorferi bacteria
and transmitted by hard ticks belonging to several
species of the genus Ixodes, has become the most
commonly reported vector-borne disease in the
United States, as well as a source of some
controversy. Primary symptoms of early infection
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include an ovoid, enlarging erythematous rash
(erythema migrans; EM), which may be
accompanied by such systemic symptoms as fever,
headache, neck stiffness, arthralgia, myalgia, and
fatigue. Other manifestations may include certain
neurologic, arthritic, and cardiac disorders. More
than 85% of recent reports come from temperate
coastal and riparian environs in Northeast,
Mid-Atlantic, and Upper Midwest states.

The controversy arises, Dr. Auwaerter notes,

from a small group of physicians and other health
care professionals who label themselves “Lyme
literate.” They advocate that Lyme disease is
responsible for a sizable proportion of patients

with chronic subjective problems, such as fatigue,
musculoskeletal complaints, and/or neurocognitive
dysfunction, in the absence of any objective history
of Lyme disease, such as EM or validated Lyme
serologic testing. Moreover, this group also believes
that persistent B. burgdorferi infection is responsible
for these chronic symptoms and that long-term
antibiotic administration is appropriate.

Recently, both the Infectious Diseases Society

of America and the American Association of
Neurology issued new guideline statements

that present the best available evidence for the
diagnosis and treatment of Lyme disease.

The recommendations stress the importance

of distinguishing two different sets of patients —
those with evidence of active infection and
objective symptoms of late Lyme disease (such as
monoarthritis, radiculitis, or true encephalopathy),
who require antibiotic treatment, and those who
have only subjective symptoms and did not
experience significant benefit from the additional
administration of antibiotics when studied in
prospective, randomized, placebo-controlled
trials.>*> Patients with objective symptoms should
be termed “late Lyme disease,” whereas those with
subjective, persistent complaints for more than 6
months after receiving appropriate antibiotic therapy
should fall under the recently coined “post-Lyme
disease syndrome.” The recommendations also
include strong statements that Lyme disease is often
misdiagnosed by many in the “Lyme literate” group.

Although EM is often considered to specifically
indicate Lyme disease, some patients in southern
regions of the United States present with such
lesions after a tick bite yet do not have evidence of
B. burgdorferi infection.® These patients appear to
have a milder illness than those with Lyme disease,
and there appears to be a lack of well-documented
reports reflecting persistent symptoms, such as
fatigue and musculoskeletal pain, in
contradistinction to the well-known minority of
patients with Lyme disease who experience these
symptoms even after appropriate antibiotic
treatment. This non—B. burgdorferi EM illness
should be referred to as STARI (Southern
Tick—Associated Rash Illness) and not reported as
Lyme disease to public health authorities.

Dr. Auwaerter notes that a good resource for the
basics of common tick-borne diseases in the United
States, such as endemic range of infections,
photographs of tick vectors, diagnosis, and
treatment, can be found at the Centers for Disease
Control and Prevention website.’

In the podcast that originally accompanied this
review, Dr. Auwaerter addressed common clinical
situations, including tick removal, doxycycline
prophylaxis versus the need for clinician awareness
of local area tick burden, tick bite prevention in
adults and children, differential diagnosis of Lyme
disease, and patient selection for antibiotic therapy.

Prior to this publication, Dr. Auwaerter provided
the following updated information: A critique of
“chronic Lyme disease,” as used by many so-called
“Lyme literate” physicians and other health care
professionals, was authored by an ad hoc committee
of physicians who severely questioned the
legitimacy of the diagnosis in most patients, as well
as the concept that the bacteria persist and require
long-term combination and/or parenteral antibiotic
therapy.® The concept that parenteral antibiotics
somehow equate with superior outcomes in

patients with neuroborreliosis was challenged in a
prospective, noninferiority trial from Norway that
found that oral doxycycline provided similar results
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to intravenous ceftriaxone when either agent was
administered for 14 days.9 Whether this finding
is applicable to North American B. burgdorferi
infection is unclear; however, other studies have
suggested that as few as 10 days of antibiotic
therapy is sufficient and that longer courses of
antibiotics do not appear to enhance the outcomes
of patients with Lyme disease.'%"1? In patients
with persistent, subjective symptoms following
appropriate antibiotic therapy for B. burgdorferi,
optimal approaches to their management are
unfortunately unclear. Many clinicians borrow
approaches from the treatment of patients with
chronic fatigue syndrome and fibromyalgia,

and extended antibiotic therapy does not appear
to provide a benefit when studied in a
prospective manner.
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Community-Acquired Methicillin-Resistant
Staphylococcus aureus (CA-MRSA) Skin and
Soft-Tissue Infections

Cosgrove SE. August/September 2007;

Volume 1, Number 3

LEARNING OBJECTIVE

- Discuss key issues regarding antibiotic therapy
. of skin and soft tissue infections caused by

. CA-MRSA

Reviewing current studies on community-acquired
methicillin-resistant Staphylococcus aureus
(CA-MRSA), Dr. Sara E. Cosgrove of the Johns
Hopkins University School of Medicine noted that
the pathogen has emerged as a frequent cause of skin
and soft-tissue infections in adults and children, with
rates of infection rising over the past 5 years to the
point that most clinicians have had at least some
experience treating the condition.! A 2006 study

that examined the etiology of purulent skin and
soft-tissue infections among patients presenting

to 11 university-affiliated emergency departments
across the United States found that 59% of all
infections were caused by MRSA; the majority of
those were caused by USA300 — the predominant
CA-MRSA strain in the United States.

Risk factors for CA-MRSA include a history of
prior MRSA infection, reported spider bite, contact
with another person with a similar infection, and use
of any antibiotic in the past month. Prior use of
antibiotics as a risk factor for CA-MRSA was also
demonstrated in a large study (~3.2 million patients)
in the United Kingdom, which found that exposure
to any antimicrobial agent within the year, was an
independent predictor of MRSA. This association
was most striking in patients who received
fluoroquinolones or macrolides.® This association
between antibiotic use and subsequent CA-MRSA
colonization and infection provides an additional
reason to limit antibiotics in the outpatient setting

as much as possible.

Dr. Cosgrove noted that although incision and
drainage remain the mainstay of management for
CA-MRSA skin infections, the role of adjunctive
antibiotics is unclear, and recent studies provide
conflicting results. Three studies noted that receipt
of an antibiotic that was inactive against CA-MRSA
did not affect patient outcomes,>*> whereas a fourth
study found that receipt of inactive antibiotics was
associated with treatment failure.® In 2006, the
Centers for Disease Control and Prevention (CDC)
recommended that practitioners consider adjunctive
antibiotic therapy in patients with (a) severe or
rapidly progressive infections; (b) the presence

of extensive associated cellulitis; (c) signs and
symptoms of systemic illness; (d) diabetes or other
conditions associated with immunosuppression; (e)
advanced age; (f) location of the abscess in an area
in which complete drainage is difficult; or (g) lack
of response to incision and drainage alone.” In
addition, in 2007, the American Heart Association
recommended that antibiotic therapy be administered
prior to incision and drainage in patients with
prosthetic heart valves or other conditions that
place them at high risk for endocarditis.®

Clindamycin, tetracyclines, and trimethoprim-
sulfamethoxazole are the agents most commonly
used to treat CA-MRSA infections. However,
Dr. Cosgrove cited a 2007 Journal of Clinical
Microbiology report that noted decreased rates
of susceptibility to clindamycin and tetracycline
in an outpatient clinic in Boston.” This finding
underscores the importance of examining local
susceptibility data when making decisions about
antibiotic choice and also emphasizes the
importance of judicious antibiotic use when
managing these infections, in order to prevent
increasing rates of resistance.

Recurrent infection and infection among multiple
household members are frequently observed in
patients with CA-MRSA skin and soft-tissue
infections. A 2007 German study provided the first
published evidence that an aggressive strategy of
personal decolonization, as well as cleaning the
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environment and personal items, could control

an outbreak of S. aureus skin infections in the
community setting.lo Formal recommendations

for the management of recurrent CA-MRSA skin
infections do not currently exist because of the
paucity of available data. Most experts believe

that systemic antibiotics should not be used for
decolonization alone, and that if patients experience
recurrence or if other household members develop
symptoms despite these measures, then practitioners
can consider decolonization with mupirocin to the
nares (if nasal swabs grow MRSA), as well as
antiseptic skin and throat washes, for the patient
and all household members.

Prior to this publication, Dr. Cosgrove added the
following update: In the past year, new information
has emerged regarding the epidemiology of
CA-MRSA colonization and infection.'*!?

A 2008 study examined data on nasal colonization
with S. aureus collected between 2001 and 2004
from the National Health and Nutrition Examination
Survey.'? The authors observed that, although

the prevalence of nasal colonization with S. aureus
decreased overall from 32.4% in 2001 to 2002

to 28.6% in 2003 to 2004, the prevalence of nasal
colonization with MRSA increased significantly,
from 0.8% to 1.5%.'? Of the 1.5% of individuals
with MRSA, 19.7% of the cases were community-
acquired strains.'? Thus, whereas the overall rates
of MRSA colonization are low, the increase
indicates that additional monitoring of the rates over
time will be essential. In addition, only assessing
the nares for MRSA colonization may underestimate
the degree of CA-MRSA colonization, given
CA-MRSA’s propensity to colonize other sites,

such as the axilla and inguinal regions.

Another 2008 study described the emergence of

a multidrug-resistant CA-MRSA USA300 strain
reported predominantly among men who have sex
with men in San Francisco.'® The strain carries

a conjugative plasmid (pUSAO03) that confers
constitutive (as opposed to inducible) resistance

to clindamycin, as well as resistance to tetracycline
and mupirocin. The authors conducted a population-
based survey of San Francisco residents who were

treated for culture-proven CA-MRSA infections

at 9 of 10 medical centers serving the city and
determined that the annual incidence of multidrug-
resistant USA300 infection was 26 cases per
100,000 persons. This study highlights the importance
of continued vigilance for determining local
susceptibility patterns of CA-MRSA infections.

Additional data have emerged regarding the need
for antibiotics in the management of CA-MRSA
abscesses and the utility of intranasal mupirocin

for the prevention of CA-MRSA infections.

A 2007 randomized, double-blind trial of 166 adult
outpatients compared cephalexin with placebo after
surgical incision and drainage of uncomplicated skin
abscesses, in order to define the role of antibiotics in
the management of such infections.'* Approximately
two-thirds of the lesions involved only subcutaneous
tissue and one-third involved the fascia or muscle.
Many patients had abscesses greater than 5 cm

in diameter.'* S. aureus was isolated as the only
pathogen in 69% of cephalexin-treated patients and
67% of placebo-treated patients; 87 of 99 (88%)

of the isolates tested for susceptibility were MRSA,
and 93% of the MRSA strains isolated produced
Panton-Valentine leucocidin (PVL). In total, 69 of
82 (84.1%) of the patients who received cephalexin
and 76 of 84 (90.5%) of those who treated with
placebo experienced a clinical cure.'*

Despite the fact that the majority of patients had
CA-MRSA that physicians would not expect to
treat with either cephalexin or placebo, true clinical
failures with worsening abscess or inadequate
healing occurred in only 8% of the pa‘[ients.14 The
results of this study suggest that antibiotics are not
beneficial in the majority of patients with CA-MRSA
skin abscesses, provided that health care providers
perform a complete incision and drainage. A useful
follow-up study would involve comparing an agent
expected to be active against CA-MRSA with
placebo in the same population.

A cluster randomized, double-blind, placebo-
controlled 2007 trial of mupirocin versus placebo
for decolonization of MRSA-colonized soldiers
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demonstrated that intranasal mupirocin therapy
does not decrease subsequent CA-MRSA infection
in treated individuals or their close contacts.'?
Soldiers underwent nasal cultures for CA-MSRA
on the first day of training, and those with positive
CA-MRSA cultures were offered treatment with
study drug (either mupirocin or placebo). All
participants were followed prospectively for the
development of skin and soft-tissue infections

for 16 weeks and had repeat nasal swabs. Seven
training groups (1669 soldiers) were randomized
to the placebo arm and 7 training groups (1778
soldiers) to the mupirocin arm. Researchers detected
no benefit with the use of intranasal mupirocin for
the prevention of CA-MRSA infections in subjects
colonized with CA-MRSA (7.7% infection rate in
the placebo arm versus 10.6% infection rate in the
mupirocin arm) or their contacts, despite the fact
that mupirocin was associated with decolonization
of the nares in 87.9% of the patients. The authors
noted that the infection rate in the placebo group
was significantly lower than that observed in a
previous study by the same group, in which 38%
of the soldiers colonized with CA-MRSA went on
to develop infection,'® and they hypothesized that
all study participants may have become more aware
of the importance of good hygiene. Nevertheless,
this study suggests that mupirocin therapy alone is
unlikely to be beneficial in preventing CA-MRSA
infections in patients colonized with CA-MRSA.
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lliness in the Returned Traveler
McKenzie R. October 2007; Volume 1, Number 4

LEARNING OBJECTIVE

. Describe the difficulties in diagnosing illnesses
_in travelers returning from different regions

- of the world

Dr. Robin McKenzie of the Johns Hopkins
University School of Medicine noted that, in
addition to the presenting symptoms, three other
factors are especially important in helping clinicians
diagnose illness in a returned traveler: (1) the region
visited; (2) the timing of symptom onset; and (3)
pre-travel preparation (vaccination and malaria
prophylaxis).

The region visited. Knowing which illnesses are
common in specific regions will assist in diagnosing
illness in a returned traveler. An excellent reference
is the database that the GeoSentinel Surveillance
Network maintains. Currently, this network,
affiliated with the International Society of Travel
Medicine and the Centers for Disease Control

and Prevention, comprises 41 travel and tropical
medicine clinics on six continents.! A report
published in The New England Journal of Medicine
in 2006 compared the frequency of illnesses by
region of exposure in 17,000 travelers seen at
GeoSentinel clinics from 1996 to 2004.> Overall,
malaria was the most common cause of systemic
febrile illness. Since malaria can be fatal if not
promptly treated, this diagnosis must be considered
first in any febrile traveler returning from an
endemic area, especially Africa. The second

most common systemic febrile illness in Africa
was African tick-bite fever, a rickettsial infection
transmitted by ticks that may attach to hikers,

often in the bush of southern Africa.

Manifestations include fever and rash, including
one or several eschars at the site of a tick bite.

As with many rickettsial infections, doxycycline

is effective treatment.

Although dengue is uncommon among travelers

to Africa, visitors frequently acquired its after

trips to Asia, Central and South America, and

the Caribbean. In addition, clinicians diagnosed
mononucleosis and enteric fever (typhoid and
paratyphoid fever) in returned, febrile travelers.
Enteric fever was much more common after travel
to the Indian subcontinent than to any other region.
Another illness that travelers may acquire in India
is Chikungunya fever. In 2005 to 20006, this little-
known illness erupted on several islands in the
Indian Ocean, including Reunion, where about
one-third of the island’s 770,000 people were
afflicted. This mosquito-borne viral illness causes
fever, rash, and arthritis, which can be debilitating.3

The timing of symptom onset. Knowing the
incubation period of an illness may also be helpful.
For example, dengue and rickettsial illnesses
generally develop within one week (maximum, two
weeks) after infection by mosquitoes (dengue) or
ticks, fleas, or mites (rickettsia). Malaria caused by
Plasmodium falciparum has no latent liver phase
and thus generally presents within several weeks

or 1 month of travel. P. vivax and P. ovale, on the
other hand, may remain dormant in the liver and
may cause fever months or even years after travel.*
Two-thirds of P. falciparum malaria infections
present within two weeks of travel, but half of

P, vivax cases present more than six weeks after travel.

Pre-travel preparation. Determining the
vaccination/prophylaxis status of a patient can

also provide significant information. Typhoid fever,
hepatitis A, and influenza are the most common
vaccine-preventable diseases. An analysis of the
GeoSentinel database revealed that, compared with
other groups of travelers, those who visited friends
and relatives (VFRs) were less likely to have
received pre-travel medical advice and were more
likely to have vaccine-preventable causes of fever.
A 2007 study found that more than half of the
malaria cases in US civilians occurred in VFRs, and
only 20% of these VFRs had received recommended
prophylaxis.6 Prophylaxis with the commonly used
antimalarial drugs, however, does not prevent or

5
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eradicate hypnozoites (latent liver forms) of P. vivax
or P. ovale. Malaria prophylaxis may, in fact, delay
the presentation of vivax or ovale malaria, rendering
the diagnosis more difficult.*

Prior to this publication, Dr. McKenzie provided

the following updated information: An article by
GeoSentinel focused on dengue, emphasizing its
prevalence by region and by season of the year.7

A mosquito-borne viral infection, dengue causes
fever, rash, headache, myalgias, arthralgias, and
occasionally internal or external bleeding and shock.
This report analyzed 522 cases of dengue diagnosed
from 1997 to 2006 by serology, viral RNA, antigen,
or viral isolation in travelers who became ill within
two weeks of return from an endemic area. Among
such travelers, 12 (2%) had dengue hemorrhagic
fever or dengue shock syndrome. In total, 68% of
the cases of dengue emerged after travel to Asia,
15% after travel to Latin America, 9% after travel

to the Caribbean, and only 5% after travel to Africa.’
Large numbers of cases occurred among travelers

to Thailand (154), India (66), Indonesia (38), and
Brazil (22).” Marked increases in cases, reflecting
epidemics in the local populations, occurred in
Southeast Asia in 1998 and 2002, South Central Asia
(which includes India) in 2003, and South Central
Asia and Indonesia in 2005. Although dengue occurs
year-round in endemic areas, the disease has
seasonal peaks in many regions. These annual

peaks were in June and September in Southeast Asia,
October in South Central Asia, August and October
in the Caribbean, and March in South America.’
Knowing the seasonal peaks and recognizing
epidemics in specific regions will help clinicians
diagnose dengue in travelers who become ill within
one to two weeks of their return.

Chikungunya fever has continued to spread

from several islands in the Indian Ocean to the
mainland of India and down to Sri Lanka, Malaysia,
Indonesia, and Singapore, including popular travel
destinations. A recent report describes three tests to
diagnose Chikungunya fever.® Using 720 samples
from 680 patients returning to Europe from the
Indian Ocean region, the authors confirmed

Chikungunya infection in 22% of the patients.8

For these confirmed cases, reverse transcription—
polymerase chain reaction (PCR) was positive in all
samples obtained with four days of symptom onset,
but viremia and PCR positivity decreased after this
time. Immunofluorescent immunoglobulin (Ig)M
and IgG were positive in all patients by Day 5.
During the first few days of illness, patients had very
high viral loads — some more than 10° copies/mL
plasma.8 This illness should be considered in
travelers with fever and arthralgias or arthritis
returning from India and other nearby Asian countries.
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Diagnosis and Management of Clostridium
difficile Infections
Bartlett JG. November 2007; Volume 1, Number 5

! LEARNING OBJECTIVE

Describe the contemporary standards for

- diagnosing and managing C. difficile-associated
- diarrhea

Although Clostridium difficile is the most common
bacterial cause of diarrhea, there appears to be a
current epidemic of a new and problematic strain,
which is designated NAP1. Dr. John G. Bartlett of
the Johns Hopkins University School of Medicine
provided the background and reviewed current
research on this new “hypervirulent strain,” which
emerged with multiple near-simultaneous outbreaks
in hospitals in the United States, Canada, and several
countries in Europe. Dr. Bartlett noted that NAP1
presents more frequently and with greater severity
than the historic strain of C. difficile, with an
attributable mortality of 6% to 17%; additionally,
NAP1 is more refractory to therapy and patients
with the strain are more prone to relapse.l'3

Previously, the risk factors for C. difficile had been
identified as antibiotic exposure, elderly age, and
hospitalization or residence in a chronic care facility.
The most important observation regarding this new
strain is the high frequency of fluoroquinolones as
inducing agents, the presumed explanation for which
was that the majority of NAP1 strains are highly
resistant to this antibiotic, whereas the historic
strains were almost uniformly sensitive to it4

The diagnostic testing for C. difficile had been the
“gold standard” cytotoxin assay; however, more than
95% of laboratories in the United States use enzyme

immunoassays (EIAs), which are relatively easy to
perform and provide rapid results. Extensive studies
have shown reduced sensitivity with the use of this
assay, reported as 60% to 95%.% Further, in a 2006
report from the Johns Hopkins University Hospital,
the sensitivity of this assay was only 40%,
necessitating a shift to an alternative diagnostic
testing strategy.5 6 Currently, experts recommend
that physicians exercise caution when depending on
the EIA and encourage their laboratories to use
alternative testing systems.

Researchers have identified two major treatment
issues. First, they are evaluating the benefits of oral
vancomycin and metronidazole for the treatment of
acute C. difficile infections. These two agents have
usually been considered equivalent, despite the fact
that vancomycin exhibits superior pharmacokinetic
properties. A 2007 prospective, randomized,
double-blind trial conducted to determine the
relative merits of metronidazole versus vancomycin
found that individuals with severe C. difficile disease
had a higher cure rate with vancomycin (97% vs
76%; P=.02).” For patients with mild C. difficile
disease, the response rates with vancomycin and
metronidazole were 98% and 90%, respectively
(not statistically signiﬁcant).7 A second treatment
problem is relapse. The previously reported rate

of relapse was relatively consistent between both
agents, although the NAP1 strain may actually have
higher rates. Clinicians have access to multiple
methods for patient management, although human
stool transplants are almost uniformly effective.

In the podcast that originally accompanied this
review, Dr. Bartlett presented case studies of both
mild and severe C. difficile infections, discussing
the following: (1) differentiating between mild and
severe cases; (2) treatment protocols; (3) balancing
the treatment of community-acquired pneumonia
with the development of C. difficile infection; and
(4) therapeutic options for recurrent relapse,
including stool transplant, probiotics, and the
recommendation for surgery (colectomy) in 0.5%
of cases.
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Prior to this publication, Dr. Bartlett added the
following updated information: Clinicians should
become familiar with probiotics, since patients have
become very aware of these dietary supplements
from the Internet and have ready access to them in
health food stores. A recent review® of published
reports on Saccharomyces boulardii showed this
agent’s efficacy in preventing relapses in the largest
trial reported,9 but a meta-analysis by the Cochrane
Library in 2009 concluded that this and other
probiotics showed no evidence of efficacy for the
treatment of C. difficile infections and inadequate
data on their use for preventing relapse. With
respect to Lactobacillus preparations, the data were
considered inadequate to reach any conclusion. '’
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Clinical Topics in Sexually Transmitted
Infections
Ghanem K. December 2007; Volume 1, Number 6

{ LEARNING OBJECTIVE

. Describe the clinical characteristics and

. management of common sexually transmitted
- infections

Dr. Khalil Ghanem of the Johns Hopkins University
School of Medicine reviewed reports on major
advances in treating sexually transmitted infections
(STIs) since the Centers for Disease Control and
Prevention (CDC) last updated its STI guidelines

in 2006.

Human papillomavirus (HPV) is the most prevalent
STI worldwide. In 2006, the US Food and Drug
Administration (FDA) approved a quadrivalent
HPYV vaccine (HPV types 6, 11, 16, and 18) for use
in women 9 to 26 years of age for the prevention of
genital warts and anogenital cancers caused by these
four HPV types. Dr. Ghanem noted that two large,
multicenter, randomized, controlled trials'* found
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this vaccine to be highly effective at preventing
cervical, vaginal, and vulvar high-grade lesions
associated with HPV types 16 and 18, as well as
low-grade lesions and warts caused by all four

HPYV types. Although at publication date, no serious
side effects had been definitively linked to the
vaccine, clinicians should note that this agent has

no therapeutic benefits — that is, a woman infected
with HPV-16 prior to vaccination will have the same
risk for developing HPV-16-related dysplasia as will
an unvaccinated woman. (A vaccinated woman will,
however, be protected from infection with HPV
types 6, 11, and 18 if she was not previously
exposed to these strains.)

Dr. Ghanem reported that ongoing studies are
evaluating the efficacy of the vaccine in mid-adult
women (up to 45 years of age), in HIV-infected
women, and in men. In addition, a bivalent vaccine
(containing only HPV types 16 and 18) has
demonstrated similar efficacy and is currently
undergoing FDA review for licensure.

Treatment of the approximately 350,000 patients
with gonorrhea reported annually in the United
States has been hindered by the causative pathogen’s
ability to develop drug resistance. In 2005, more
than 30% of gonorrhea infections were treated with
fluoroquinolones. However, a retrospective, 15-year
review of Neisseria gonorrhoeae antimicrobial
resistance trends found that ciprofloxacin resistance
increased from 0% in 1990 to 4.1% in 2003 and that
by 2006, approximately 13% of all collected isolates
were resistant to ﬂuoroquinolones.3 Based on these
data, the CDC issued an update to the 2006 Sexually
Transmitted Disease Treatment Guidelines, no
longer recommending the use of fluoroquinolones
for the treatment of gonorrhea (and such related
conditions as pelvic inflammatory disease).* The
only remaining recommended first-line treatment
options are the cephalosporins — intramuscular
ceftriaxone and oral cefixime — with alternate
agents including ceftizoxime, cefoxitin plus
probenecid, and cefotaxime. Studies have shown
that a single 2 gram oral dose of azithromycin,
although not widely recommended by the CDC

because of fears of increasing resistance and
gastrointestinal intolerance, is effective and may
be considered in penicillin-allergic patients.

Lymphogranuloma venereum (LGV) is an STI
caused by Chlamydia trachomatis serovars L1
thorough L3. Endemic in tropical regions, the
infection usually presents as a urogenital syndrome
consisting of primary ulcers, followed by painful
lymphadenopathy (also known as buboes). A 2007
report on a recent UK outbreak, however, found
that the majority of cases were associated with
HIV-infected men who had sex with men presenting
with proctitis. Symptoms included rectal discharge,
pain, bleeding, tenesmus, and constipation.5
Diagnosis of LGV is based on clinical suspicion
and the exclusion of other etiologies of proctitis,
along with C. trachomatis testing (if available).

In the absence of specific LGV diagnostic testing,
it is appropriate to treat a patient presenting with
the typical syndrome for LGV with the CDC-
recommended regimen of oral doxycycline

100 milligrams twice daily for 21 days.

Herpes simplex virus type 2 (HSV-2) infects about
25% of the US. population, but the question of who
is infected and how to test for the virus has become
controversial. No formal recommendations have
been issued, despite attempts by different groups
to create a consensus statement. Regarding how
to test, Dr. Ghanem reviewed a 2005 finding that,
among laboratories that used crude antigen-based
tests, more than half erroneously detected HSV-2
antibodies in samples known to be positive only
for HSV-1.” The authors of the study noted that
this poor performance is likely due to the
cross-reactivity of HSV-1 and HSV-2 antigens
when non-glycoprotein G-based tests are used.

More recently, glycoprotein G-based tests have
been shown to be more specific in differentiating
HSV-1 from HSV-2 antibodies. The following tests
are commercially available — (1) HerpeSelect®
HSV-1 ELISA (enzyme-linked immunosorbent
assay) and HerpeSelect® HSV-2 ELISA (Focus
Technologies; Cyprus, CA); (2) HerpeSelect®
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Immunoblot 1 and 2 (Focus Technologies; Cyprus,
CA); (3) biokit HSV-2 Rapid Test™ (Biokit USA;
Lexington, MA); and (4) SureVue HSV-2 Rapid
Test™ (Fisher HealthCare; Houston, TX)—but
many clinicians are unaware of their existence,
and many laboratories continue to perform crude
antigen-based tests despite their limitations.
Although the current recommendation is that
clinicians only use glycoprotein G-based tests for
the serodiagnosis of HSV-1 and HSV-2, a 2007
study found that, in low prevalence settings, the
number of false-positive tests increased.® Clinicians
are thus reminded that the interpretation of any
serologic test for HSV depends on the type of test
that they use; they should take into account the
pretest probability of infection.

Prior to this publication, Dr. Ghanem added the
following updated information: In addition to

the prevention of cervical cancer, the FDA has
approved the use of the quadrivalent vaccine for
the prevention of vaginal and vulvar cancers caused
by HPV-16 and HPV-18. Postmarketing vasovagal
syncope has been reported among some women
receiving the quadrivalent vaccine. The
recommendation therefore is to vaccinate while the
patient is seated and to observe the patient for about
15 minutes after injection if a vasovagal response is
of concern. To date, no other serious side effects
have been causally linked to the quadrivalent
vaccine.

Preliminary efficacy results with the quadrivalent
HPYV vaccine in 3800 women aged 24 to 45 years
were presented at the 24th International
Papillomavirus Conference and Clinical Workshop
in Beijing, China, in November 2007. The vaccine
was more than 90% efficacious at preventing genital
warts, persistent infections, and dysplasia caused by
HPYV types 6, 11, 16, and 18. However, the vaccine
is still not approved for use in women more than 26
years of age. The question of cost-effectiveness of
the quadrivalent vaccine for women more than 21
years of age has also been raised; the authors found
that the cost-effectiveness would depend on the
duration of vaccine immunity (ie, lack of future

need for booster vaccination) and recommended
achieving high coverage in preadolescent girls to
maximize cost-effectiveness.” In response to that
publication, the CDC issued a statement supporting
the continued use of the vaccine in women up to
26 years of age.]o Data on the efficacy of the
quadrivalent vaccine for the prevention of genital
warts in men are expected in the near future.
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Update on Adult Immunizations
Talbot T; January 2008; Volume 1, Number 7

! LEARNING OBJECTIVE

. Evaluate the current immunization

. recommendations for integration into clinical
. practice

Over the past few years, new vaccines targeted
against infectious diseases that can cause substantial
morbidity in adults have been licensed for the
adolescent and adult population, including vaccines
against pertussis, human papillomavirus, and
varicella. Dr. Tom Talbot of the Vanderbilt
University School of Medicine reviewed recent
investigations into these vaccines and discussed
new recommendations on the immunization of
adults from the Centers for Disease Control and
Prevention’s Advisory Committee on Immunization
Practices (ACIP).

Shingles. Reactivation of varicella zoster virus,
whose primary infection results in chickenpox,
causes up to 1 million cases of herpes zoster
(shingles) in the United States annually, and

the risk increases with advanced age.1 The Shingles
Prevention Study, a randomized, double-blind,
placebo-controlled trial of 38,546 adults 60 years of
age and older, found that vaccination with the zoster
vaccine reduced the burden of illness due to herpes
zoster by 61.1%, the incidence of postherpetic
neuralgia by 66.5%, and the incidence of herpes
zoster by 51 3%.% These results led the ACIP to
recommend that all adults 60 years of age and older
receive the zoster vaccine, regardless of a prior
history of shingles.3

Pertussis. The incidence of infection due to
Bordetella pertussis (ie, pertussis, or “whooping
cough”) has escalated in recent years, and
practitioners have noted an increasing proportion

of cases in adolescents and adults because of waning
protection from pediatric vaccination.* The Adult
Pertussis Trial (APERT) examined the safety and
efficacy of an acellular pertussis vaccine, which

contained a lower concentration of pertussis antigen
than that found in the pediatric vaccine, in this
population. A total of 2,781 subjects between 15
and 65 years of age were enrolled in this double-
blind, multicenter, randomized trial and were
followed for 2.5 years. Of the 2,672 cough illnesses
reported, only 1 episode in the vaccine arm met the
primary case definition for pertussis (defined as a
cough illness with confirmatory positive culture or
polymerase chain reaction [PCR] for B. pertussis,
or a predefined rise in antibody titers), yielding

an overall vaccine efficacy of 92%.°

Prompted by the results of the APERT investigation,
the ACIP released recommendations regarding a
newly licensed “Tdap” vaccine (which includes
tetanus toxoid, reduced diphtheria toxoid, and
acellular pertussis antigens) for use in adults.
Specifically, the ACIP recommended that all adults
19 to 64 years of age should receive Tdap in place of
the tetanus diphtheria (Td) booster if the last dose of
Td was 10 or more years ago (or as indicated for
wound care). Further, people who have close contact
with infants less than 1 year of age should receive
Tdap if at least 2 years have passed since they
received the Td booster. Finally, to protect
themselves and reduce transmission of pertussis to
their patients, all health care workers with direct
patient contact should receive a dose of Tdap if it
has been at least 2 years since they received Td.*

Hepatitis A. The long-established method of
postexposure prophylaxis (PEP) for the hepatitis A
virus (HAV) has been the use of immune globulin,
despite concerns over its cost, the need for a large
volume of administration, limited access and
availability, its inability to provide long-term
immunity, and the potential to transmit blood-borne
pathogens. Dr. Talbot reviewed a randomized,
double-blind, noninferiority trial that compared
hepatitis A vaccine with weight-based immune
globulin administered to 4,524 healthy individuals
between 2 and 40 years of age within 14 days of
exposure to index cases of HAV infection.
Symptomatic HAV infection was noted in 4.4%

of contacts who received hepatitis A vaccination,
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whereas 3.3% of contacts who received immune
globulin developed HAV infection (relative risk
for infection: 1.35), which met the predetermined
criterion for noninferiority.6

Based on these findings, in mid-2007, the ACIP
revised its recommendations for treating people
recently exposed to HAV: (1) In healthy people

1 to 40 years of age, the group recommends
single-antigen hepatitis A vaccine (not the combined
hepatitis A and B vaccine, because of the reduced
amount of HAV antigen in the combined vaccine)
for PEP; (2) Clinicians should prefer immune
globulin for healthy adults more than 40 years of
age, but such contacts may be vaccinated if immune
globulin is unavailable; (3) For infants under 1 year
of age, immunocompromised patients, and those
with chronic liver disease, immune globulin remains
the preferred method of PEP; (4) For international
travelers who plan to visit to areas of high or
intermediate HAV endemicity, clinicians may
administer the vaccine alone to healthy adults

under 40 years of age prior to such travel.”

In the podcast that originally accompanied this
review, Dr. Talbot (1) contrasted the success in
pediatric outcomes due to expanded vaccination
access with the slow development and adoption
of adult vaccination programs; (2) reinforced the
importance of Tdap, influenza, and other
vaccinations for health care workers; and (3)
discussed the need for the rapid development
of multiyear and pandemic influenza vaccines,
as well as a vaccine targeted at resistant
Staphylococcus, for all populations.

Prior to this publication, Dr. Talbot added the
following updated information:

Zoster (shingles) vaccination. In May 2008, the
ACIP released formal recommendations regarding
zoster immunization in adults 60 years of age and
older,® further clarifying whether to vaccinate older
adults with a past history of zoster. The guidelines
specifically note that such persons should be
vaccinated, as recurrent episodes of zoster can occur
soon after prior episodes, even in immunocompetent

persons. They also recommend that patients
discontinue the use of any varicella-active antiviral
medications (eg, acyclovir) for at least 14 days prior
to vaccination, because of potential interference of
vaccine replication.

The use of Tdap in pregnant and postpartum
women. Also in May 2008, the ACIP released new
recommendations regarding the use of Tdap vaccine
in pregnant women — a population in whom the
safety and efficacy of Tdap have not been
demonstrated.” Regarding this patient population,
(1) data do not suggest an increased risk for pertussis
infection in pregnant women; (2) no causal
relationship has been shown between maternal
pertussis infection and fetal morbidity or adverse
outcomes of pregnancy; and (3) the ability of
transplacental antibodies associated with Tdap to
protect infants against pertussis is unknown.
However, neonates and infants under 1 year of age
are at risk for severe pertussis, often requiring
hospitalization, and the risk for death from pertussis
is highest among infants in the first 6 months of
life. For these reasons, the ACIP recommends

that women without a history of Tdap vaccination
(including those who are breastfeeding) should
receive Tdap in the immediate postpartum period
prior to discharge from the hospital or birthing
center, in order to reduce the risk of introducing
pertussis into the home and exposing the at-risk
infant. Tdap may be administered to postpartum
mothers if they have received adult tetanus toxoid
and reduced diphtheria toxoid (ie, Td) vaccine at
least two years prior (ie, there is no need to wait

10 years following the last Td immunization to
receive Tdap in this setting). The ACIP also
maintained its earlier recommendation that pregnant
women with an indication for tetanus immunization
receive Td if they cannot defer immunization until
after delivery.
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Community-Acquired Pneumonia
Bartlett JG. February 2008; Volume 1, Number 8

" LEARNING OBJECTIVE

- Discuss the current recommendations regarding
. diagnostic testing and antibiotic selection in the
- management of pneumonia

Community-acquired pneumonia (CAP) is the
sixth most common cause of death in the United
States and the major cause of death due to an
infectious disease. In 2007, the Infectious Diseases
Society of America (IDSA) and the American
Thoracic Society (ATS) released joint guidelines
based on an enormous (>30,000 patients) database
from Medicare addressing nearly all facets of CAP.
Dr. John G. Bartlett of the Johns Hopkins University
School of Medicine summarized these guidelines
and reviewed some of the practical issues involved
in the clinical management of patients with CAP.

In his analysis of the joint IDSA/ATS guidelines,

Dr. Bartlett noted the following key points:

m  Testing. Routine diagnostic testing should
include a history, physical examination, imaging
(generally a chest x-ray), and pulse oximetry.
With respect to microbiology, routine blood
cultures are now recognized as “optional,”
except in patients who require hospitalization in
the intensive care unit (ICU). Dr. Bartlett noted
that, despite advances in molecular diagnostics,
the quality of standard microbiology with
respiratory secretions has undergone a sharp
decline. As a result, more than 80% of patients
with CAP are treated empirically with no
microbiology results for guidance.
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m  Antibiotic selection. Antibiotic selection is

largely empiric, based on site of care and
severity of illness; the joint guidelines provide
specific recommendations for outpatients,
patients hospitalized in the general medical
service, and patients hospitalized in the ICU.
The rationale for these selections is based largely
on in vitro activity against the major pulmonary
pathogens and excellent performance in clinical
trials. Recommendations are also provided for
pathogen-specific treatment for infections
involving methicillin-resistant Staphylococcus
aureus (MRSA; USA 300 strain) using
vancomycin or linezolid.

Prevention. Among the most important findings
regarding prevention of CAP are smoking
cessation, appropriate use of influenza vaccine,
and the use of the protein-conjugated
pneumococcal vaccine in children.? IDSA/ATS
advocates pneumococcal vaccine polyvalent for
patients at risk for pneumococcal infections, but
that vaccine has demonstrated only a modest
effect on the frequency of pneumonia or
pneumococcal pneumonia; its major effect
appears to be a 40% to 50% reduction in the

frequency of pneumococcal bacteremia.>*

The “4-hour” rule. Previously, Medicare audits
required that antibiotics be administered within

4 hours of registration in a hospital or emergency
department; unintended consequences of this
rule have included antibiotic abuse, with
associated costs, toxicities, and resistance.
Studies to define these “unintended
consequences” have resulted in two important
changes: (1) a new category called “diagnostic
uncertainty” of the CAP diagnosis, which
eliminates this 4-hour requirement from the audit
because it indicates that there may be congestive
heart failure, pulmonary embolism, or some
other diagnosis that would result in antibiotic
abuse’; and (2) elimination of this measure as a
criterion in the “pay-for-performance” decision.’

Among the clinical management issues addressed
by Dr. Bartlett were the following:

MRSA CAP. A 2007 Centers for Disease
Control and Prevention paper reported on

CAP associated with influenza and MRSA
superinfection in 10 patients who were
previously healthy and generally young (median
age: 18 years).6 Patients presented with severe
pneumonia that was associated with pulmonary
necrosis, severe pulmonary symptoms, and a
mortality rate of 60%. The median duration of
symptoms from onset to death was only 3.5
days. The infective agent was “community-
acquired MRSA” (designated the USA 300
strain). Antibiotic treatments recommended by
the IDSA/ATS guidelines for MRSA CAP are
vancomycin or linezolid.

Duration of treatment. Scientific evidence
does not support the duration of antibiotic
treatment for patients with CAP, and experts are
increasing concerned that prolonged antibiotic
use contributes to resistance, cost, and toxicity.
A 2006 study from the Netherlands directly
addressed the issue of duration of treatment.”
Patients with mild or moderate-to-severe CAP
were randomized to receive intravenous
amoxicillin and were evaluated for response
after three days. Those who showed substantial
improvement after three days were randomized
to either oral amoxicillin or placebo for five
days. The results showed no difference with
treatment for three days versus eight days, in
terms of clinical cure, bacteriologic cure, and
radiologic cure (evaluated at day 10 as well as
at day 28).” Dr. Bartlett noted that, although it
is premature to say that three days should be

a “standard course” of antibiotics for patients
with CAP, these data show that the customary
response—treating for one week, ten days, or
two weeks in patients with mild or moderate
CAP—is probably too long for most of them.
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m  Pathogen-directed therapy versus empiric
antibiotic treatment. A 2005 study addressed
the issue of pathogen-directed therapy versus
empiric antibiotic treatment.® Hospitalized
patients with CAP were randomized for
treatment based on microbiology results or
empiric treatment. The former group underwent
extensive diagnostic testing and received
penicillin for pneumococcal pneumonia,
erythromycin for atypical pathogens, and
amoxicillin-clavulanate for most other bacteria.
Those who received empiric therapy were
treated with a B-lactam/p-lactamase inhibitor
plus erythromycin. The clinical outcome was
essentially the same in the two groups in terms
of mortality, rate of clinical failure, length of
stay, duration of antibiotics, and time to
defervescence.® However, rates of adverse
events (primarily GI intolerance) differed
significantly: 60% in the empiric antibiotic
treatment group versus 17% in the pathogen-
directed therapy group (95% CI, -0.5 to -0.3;
P<.001).® Dr. Bartlett noted that most of the
GI intolerance reactions were associated with
the use of erythromycin—an effect that would
be unlikely with the macrolides most often
prescribed in the United States.

In the podcast that originally accompanied this
review, Dr. Bartlett provided a clinical perspective
on the information presented in the newsletter,
discussing the need for a chest x-ray to differentiate
between CAP and acute exacerbation of chronic
bronchitis in order to avoid antibiotic abuse; the cost
issues that have reduced microbiology use; the need
for laboratory results for necrotizing pneumonia
caused by MRSA; and additional background on
Medicare’s “4-hour rule” and the effect of the
changes regarding “clinical uncertainty.” He
provided advice for clinicians when selecting
antibiotics for patients with CAP, outlining the
problems they may encounter obtaining cultures
after administering antibiotics in recalcitrant
patients with CAP.

Prior to this publication, Dr. Bartlett added the
following updated information: The most surprising

recent development in the field has been the sudden
resistance of influenza A (HIN1) to oseltamivir.
This strain will account for about 50% of the
influenza cases in the 2008-2009 season. This major
development of resistance has been precipitous:
less than 1% in the 20062007 season, 19% in the
2007-2008 season, and 99% in the 2008-2009
season.’ Particularly surprising is the fact that

this resistant strain was variably distributed in the
world and showed no relationship to usage rates

of oseltamivir.” The illness appeared similar to that
caused by oseltamivir-sensitive strains,'? and the
revised recommendations for treatment (with the
assumption that most physicians would not know
the strain involved) was to prescribe either
zanamivir (active against all strains) or oseltamivir
plus either amantadine or ramantadine.'!

Another recent development is the huge impact that
Prevnar® Pneumococcal 7-valent Conjugate Vaccine
(Diphtheria CRM 197 Protein; for pediatric use only;
Wyeth Pharmaceuticals, Inc.) has had on invasive
pneumococcal infections in the United States.
Although reports have documented the anticipated
positive impact on children who received the
vaccine, pneumococcal illness in older adults has
also decreased significantly (a result attributed to
the “herd effect”). However, there is now slippage
with some new serotypes (called “replacement
strains” — that is, to replace those in the Vaccine).12
Of particular importance is strain 19A, which is not
in the vaccine and is resistant to penicillin and
macrolides. Note that, whereas this strain will be
included in the next protein-conjugated vaccine,

it is not expected until 2012.
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Update on New Antimicrobials
Cosgrove SE. March 2008; Volume 1, Number 9

{ LEARNING OBJECTIVE
. Describe the indications, efficacy, and side effects
- of important new anti-infective agents

Although the past decade has witnessed disturbing
increases in the rates of antimicrobial resistance in
hospitals and community settings, the discovery,
testing, and Food and Drug Administration (FDA)
approval of novel antimicrobial agents has
diminished dramatically during the same time
period. Given these developments, appropriate
use of currently available antimicrobial agents

has become increasingly important. Dr. Sara E.
Cosgrove of the Johns Hopkins University School
of Medicine reviewed several new antimicrobial
agents that have recently become available.

Daptomycin. A novel lipopeptide antibiotic with
rapid bactericidal activity against Gram-positive
organisms, particularly Staphylococcus aureus,
daptomycin was initially FDA-approved for the
treatment of skin and soft tissue infections. A

2006 open-label, randomized, controlled trial that
compared daptomycin 6 mg/kg daily with standard
therapy (initial low-dose gentamicin plus either an
antistaphylococcal penicillin or vancomycin) in
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adult patients with S. aureus bacteremia
demonstrated that daptomycin is not inferior to
standard therapy for the treatment of S. aureus
bacteremia and right-sided endocarditis.! Although
antistaphylococcal penicillins (eg, oxacillin and
nafcillin) remain the antibiotics of first choice for
the treatment of methicillin-susceptible S. aureus
(MSSA) bacteremia and endocarditis, daptomycin
is a reasonable alternative to vancomycin for
patients with severe penicillin allergy or methicillin-
resistant S. aureus (MRSA) bacteremia.

Tigecycline. A novel bacteriostatic glycylcycline
antibiotic derived from tetracyclines, tigecycline
has a broad spectrum of activity against most strains
of staphylococci and streptococci (including MRSA
and vancomycin-resistant enterococci [ VRE]),
anaerobes, and many Gram-negative organisms
(with the exception of Proteus species and
Pseudomonas aeruginosa). One 2005 report pooled
data from two double-blind, randomized, controlled
trials that compared tigecycline with parenteral
imipenem-cilastatin for the treatment of patients
with complicated intra-abdominal infections.’

A second 2005 report pooled data from two
double-blind, randomized, controlled trials that
compared tigecycline with vancomycin plus
aztreonam in hospitalized adults with complicated
skin and skin structure infections that involved deep
soft tissue (including infections associated with
significant underlying disease, such as diabetes,
peripheral vascular disease, or venous
insufﬁciency).3 Both studies supported the

efficacy of the agent. Tigecycline also was

recently FDA-approved for the treatment of
community-acquired pneumonia. Dr. Cosgrove
noted that the major drawbacks of the agent

include its cost relative to that of other therapeutic
alternatives and the high incidence of nausea and
vomiting associated with its use.

The Echinocandins. Caspofungin, micafungin, and
anidulafungin, which make up a novel class of
intravenous (IV) antifungal agents with excellent
fungicidal activity against Candida albicans and
most other Candida species, are FDA-approved for
the treatment of candidemia. (There are no major

differences between the three agents.)4 A 2007
randomized, double-blind trial that compared
anidulafungin with fluconazole for the treatment of
invasive candidiasis demonstrated that anidulafungin
is not inferior to fluconazole and is perhaps
superior.’ Although fluconazole demonstrates
efficacy for the treatment of candidemia — and is
both relatively inexpensive and available in a highly
bioavailable oral formulation — the results of this
study have led most experts to now recommend that
clinicians use echinocandins as first-line therapy for
patients who have had prior exposure to fluconazole
and in critically ill patients before they have
identified the species of Candida.

Rifaximin. An oral, nonabsorbed derivative of
rifamycin, rifaximin is FDA-approved for the
treatment of noninvasive Escherichia coli-
associated traveler’s diarrhea. A 2005 randomized,
double-blind, placebo-controlled trial of rifaximin
versus placebo demonstrated that rifaximin provided
72% protection against traveler’s diarrhea in adults.®
The advantage of rifaximin is that it is not absorbed,
and thus individuals are not at risk for the toxicities
associated with systemic antibiotic use. However,
Dr. Cosgrove cautioned that researchers have not
determined the agent’s efficacy against such
pathogens as Shigella, Salmonella, and
Campylobacter species.

Retapamulin. A novel antibiotic available only

in a topical formulation, retapamulin exhibits
activity against staphylococci (including MRSA),

as well as streptococci, and does not appear to have
cross-resistance with other antibiotics, including
mupirocin. The agent has been FDA-approved for
the treatment of impetigo due to MSSA or
Streptococcus pyogenes. To determine whether
retapamulin can be used in place of systemic
antimicrobial agents for the treatment of secondarily
infected dermatitis, a 2006 randomized, double-
blind, double-dummy, noninferiority trial compared
topical retapamulin with oral cephalexin.7 The study
found that treatment with retapamulin for five days
was not inferior to treatment with oral cephalexin for
ten days, and that patients preferred topical therapy.
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Although retapamulin is not FDA-approved for

the treatment of MRSA infections (only for MSSA
infections), the agent exhibits in vitro activity
against MRSA and would likely be adequate therapy
for minor MRSA skin infections.

Prior to this publication, Dr. Cosgrove added the
following updated information: Additional data
regarding doripenem, a new carbapenem antibiotic
with broad-spectrum activity against Gram-positive
organisms (except MRSA and VRE) and
Gram-negative organisms (including Pseudomonas
and Acinetobacter species), have been published.
Doripenem has a spectrum of activity that is quite
similar to that of meropenem and is currently
FDA-approved for the treatment of complicated
intra-abdominal infections and complicated urinary
tract infections, including pyelonephritis. The study
supporting its use for complicated intra-abdominal
infections compared doripenem 500 mg IV every

8 hours with meropenem 1 g IV every 8 hours in
476 patients. Doripenem was found to be noninferior
to meropenem, with cure rates of 85.9% in the
doripenem arm versus 85.3% in the meropenem
arm. Both agents were well tolerated, and no
patients reported seizures.®

Doripenem also has been evaluated for hospital-
acquired pneumonia and ventilator-associated
pneumonia (VAP). In the study evaluating VAP,
531 patients were randomized to receive either
doripenem 500 mg every 8 hours infused over

4 hours or imipenem (doses were either 500 mg
every 6 hours infused over 30 minutes or 1000 mg
every 8 hours infused over 60 minutes, based on
site preference).9 Doripenem was found to be
noninferior to imipenem, with cure rates of 68.3%
in the doripenem arm versus 64.8% in the imipenem
arm. Clinical cure rates for VAP caused by

P. aeruginosa were higher with doripenem (80%)
than with imipenem (42.9%), although this
difference was not statistically significant because
of the small number of evaluable patients with

P. aeruginosa. This finding is not surprising, given
that, compared with imipenem, doripenem exhibits
greater in vitro activity against P. aeruginosa.lo
Researchers do not know whether there is any

clinical advantage against P. aeruginosa with
doripenem compared with meropenem, which
exhibits more potent Gram-negative activity than
imipenem. One other notable feature of the study
was the duration of infusion of doripenem of 4 hours,
which can be difficult in the clinical intensive care
unit setting, where it is not feasible to dedicate the
lumen of an IV line for a long period of time.

Although doripenem is the only new antimicrobial
agent with Gram-negative activity that has been
released recently, it unfortunately does not offer
enhanced activity against multidrug-resistant
Pseudomonas and Acinetobacter species and

other Gram-negative organisms with carbapenem
resistance. A study by the Infectious Diseases
Society of America, which reviewed the status of
antimicrobial drug development in 2008, reported
that there are currently no drugs in late-stage (phase
2 or greater clinical trials) development that have
pure Gram-negative activity or activity against these
highly resistant Gram-negative organisrns.11
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Infectious Diarrhea in Adults
Kirkpatrick BD. April 2008; Volume 1, Number 10

- LEARNING OBJECTIVE

Discuss the current research identifying risk
- factors, treatment indications, and limitations
- for the prevention and management of

- infectious diarrhea

Cases of infectious diarrhea, especially from

food- and water-borne sources, are common in

all populations, particularly among travelers and
immunocompromised individuals. Approximately
211 to 375 million cases occur in the United States
each year,1 and antibiotic resistance and the
increasing importation of fresh fruits and vegetables
contribute to new trends in the epidemiology of the
disease. Dr. Beth D. Kirkpatrick of the University
of Vermont, College of Medicine reviewed new
data in four areas of this broad field.

Traveler’s diarrhea. A 2006 randomized,
double-blind, multicenter trial, compared the
efficacy of the nonabsorbable antibiotic rifaximin
with ciprofloxacin in patients with traveler’s
diarrhea.? A total of 399 adult subjects from travel
health clinics in Peru, Guatemala, India, and Mexico
were enrolled in the trial; all subjects had had acute
diarrhea lasting more than 72 hours. This study
demonstrated that rifaximin is well tolerated and
effective in people who are infected with
noninvasive pathogens (predominantly
enterotoxigenic Escherichia coli [ETEC] and
enteroaggregative E. coli [EAEC]). The benefits

of this agent include its nonabsorbable nature, which
may help clinicians avoid using fluoroquinolone

to treat diarrhea caused by noninvasive pathogens.
Conversely, as this trial demonstrated, the pitfalls
associated with rifaximin use include its inferiority
to ciprofloxacin for treating invasive pathogens. In
this subset of patients, fewer achieved “clinical
wellness” (68% with rifaximin versus 85.7% with
ciprofloxacin), and more treatment failures (14.7%)
occurred in the rifaximin arm.? Increases in the
minimum inhibitory concentrations of rifaximin to

ETEC were also found in more than 50% of the
ETEC isolates recovered post-thelrapy.2

Postinfectious irritable bowel syndrome (PI-IBS).

A 2006 meta-analysis of 188 articles and 8 trials
was conducted to better estimate the risk for PI-IBS
following episodes of acute gastroenteritis/diarrhea.3
The investigators reported an increased risk for IBS
following gastrointestinal (GI) infection (median
prevalence: 9.8%; odds ratio [OR]: 7.3, compared
with control groups), thus reiterating the presence of
PI-IBS as a distinct entity, rather than a subset of
IBS. Overall, PI-IBS appears to affect both genders
equally and is less likely to be associated with
pre-existing psychiatric issues.* Furthermore, the
association between antecedent GI infection and
PI-IBS appears to exist in all populations, including
travelers and those diagnosed as part of an enteric
disease outbreak.

Domestic outbreaks of ETEC. ETEC is considered
the primary agent of traveler’s diarrhea, responsible
for 30% to 40% of all cases.” A 2006 embedded
cohort study investigated a large outbreak of acute
diarrhea in Wisconsin in 1998, in ETEC infection
spread from a single delicatessen. Guests became ill
at 405 catered events, and an estimated 3,338 people
reported ETEC diarrhea (median prevalence of
illness: 20%).% As one of the largest food-borne
outbreaks ever reported in the United States, this
study reiterates that food-borne infectious diarrhea
due to ETEC occurs domestically as well as abroad
and that clinicians should consider ETEC infection
if routine cultures are negative. Dr. Kirkpatrick
noted that, although other recent outbreaks of
diarrhea have implicated tomatoes (Shigella
flexneri), spinach (E. coli 0157:H7), and delicatessen
food (ETEC),”® FoodNet data demonstrate that

the overall incidence of Campylobacter, E. coli
0157:H7, Salmonella, and Yersinia infections
decreased between 1996 and 2003.° Following the
discontinuation of fluoroquinolone use in poultry in
the United States, experts anticipate that food-borne
transmission of quinolone-resistant strains of enteric
bacteria will also decrease. '’
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Bacterial diarrhea in HIV populations. Infectious
diarrhea in immunocompromised people is
associated with increased morbidity, and patients

are infected with a more diverse range of pathogens
than in immunocompetent individuals. A 2006 study
analyzed the incidence and etiologies of diarrheal
illnesses caused by bacteria in a large (44,778)
cohort of HIV-infected individuals during 1992

to 2002 — a decade that spanned the pre-highly
active retroviral therapy (HAART) and post-HAART
era of HIV treatment.!! Of the 9.6% cases with a
confirmed bacterial origin, the most commonly
identified pathogens were Clostridium difficile
(54%), Shigella (14%), Campylobacter (13.8%),

and Salmonella (7.4%). In the post-HAART era,

all bacterial causes of diarrhea declined (OR, 0.3).
Of particular note is the fact that, whereas 48% of
the study population were men who have sex with
men (MSM), 75% of the Shigella cases occurred in
MSM. These data reconfirm that Shigella species are
a sexually transmitted pathogen in HIV-infected
MSM, as shown in recent outbreaks and case-control
studies. !>

Prior to this publication, Dr. Kirkpatrick added

the following updated information on two recently
published articles. One paper described the phase 2
trial of a transcutaneous “patch” traveler’s diarrhea
vaccine, which contained heat-labile (LT)
enterotoxin — an important virulence component of
most ETEC strains.'* Researchers analyzed a total
of 170 travelers to Guatemala and Mexico who had
received two LT patches prior to travel. The patch
appeared to be safe, aside from local site rashes and
pruritus. In addition, the patch was immunogenic;
92% and 82% of patch recipients seroconverted
with LT immunoglobulin (Ig)G or IgA antibodies,
respectively. 14 Although this study was not powered
to demonstrate efficacy, there was no significant
difference in the rate of either diarrhea (of any
cause) or LT-containing ETEC diarrhea between
LT-patch and placebo recipients. However, the
patch recipients had significantly lower rates of
moderate-to-severe diarrhea (P=.0070), fewer loose
stools (P<.0001), and shorter diarrheal episode
duration (P=.0006).14 The formal efficacy evaluation
of this novel strategy awaits a phase 3 field trial, but

a transcutaneous LT vaccine would certainly be
a welcome approach to the treatment of
traveler’s diarrhea.

The second article was a systematic review and
meta-analysis of nine randomized, placebo-
controlled studies to determine the effectiveness of
adjunctive loperamide when used concurrently with
antibiotics for the treatment of traveler’s diarrhea.'
Two primary efficacy outcomes were reviewed: (1)
the proportion of people with clinical cure at 24, 48,
or 72 hours; and (2) time to last unformed stool
(TLUS). A variety of antibiotics and dosing
durations (to a maximum of three days) were

used in the chosen studies. '

The majority of participants in the reviewed
studies were students or military personnel, with

a mean age of 24 years.15 In these populations,

use of loperamide and antibiotics as combination
therapy was safe; however, all persons with
dysenteric stool findings (blood or mucus in

the stool) were excluded from the analysis.

As anticipated, ETEC was the most frequently
recovered pathogen (28% of patients), and
“invasive pathogens” (Salmonella, Shigella,
Campylobacter) were uncommon in most
populations (14% of patients).15 Compared with
antibiotic use alone, antibiotics administered
concurrently with loperamide demonstrated an
improved rate of clinical cure at 24 and 48 hours
(OR, 2.58 and 2.15, respectively).15 Combination
therapy was not beneficial at 72 hours. When
evaluating TLUS, significant heterogeneity existed
between the studies. Overall, adjunctive therapy led
to a shorter TLUS by 2 to 23 hours (P<.001), with
a pooled mean TLUS of 17 hours.'> For comparison,
the literature has demonstrated a mean TLUS of 34
hours in patients with traveler’s diarrhea treated
with loperamide alone.

This meta-analysis clarifies the additive benefits

of loperamide administered concurrently with
antibiotics and reiterates the safety of combination
therapy for most cases of nondysenteric “ambulatory
traveler’s diarrhea.” An analysis of loperamide use
in patients, with diarrhea caused by invasive
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pathogens, remains to be conducted. The importance
of this information was reiterated by the finding

that adjunctive loperamide had no benefit in one
analyzed population in whom Campylobacter was
the prevalent pathogen. 15
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Infectious Mononucleosis
Auwaerter PG; May 2008; Volume 1, Number 11

T LEARNING OBJECTIVE

- Describe how Epstein-Barr virus infection is
. acquired, diagnosed, and cautions regarding
. sequelae

Infectious mononucleosis (IM) has been described
as a disease of the industrialized 20th century,
whereby acute infection with Epstein-Barr virus
(EBV) in susceptible adolescents and adults can
yield the typical triad of fever, severe pharyngitis,
and lymphadenopathy, often accompanied by
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profound fatigue. Infection at younger ages is
more typical in less industrialized societies and
usually presents as a subclinical infection. Other
features suggestive of IM include splenomegaly,
elevations in liver transaminase levels, and
increased percentages of both typical and atypical
lymphocytes. Dr. Paul Auwaerter of the Johns
Hopkins University School of Medicine reviewed
the current literature to provide a “snapshot”

of the ongoing research into this condition.

Transmission. IM is sometimes called the “kissing
disease,” as the virus has been easily demonstrated
in saliva samples from patients with the disease.!
However, a number of studies have now concluded
that EBV can also be found in both female and male
genital secretions.>® A 2006 study to determine
whether EBV can be transmitted through genital
contact tested patients with IM and their close
contacts. The investigators found EBV viral isolates
to be identical in 41% of the IM/contact pairs,

with those who engaged in sexual contact having

a significantly higher rate (82%) of identical isolates
than IM/non—sexual-contact pairs (17%; P=.0012).4
Although these results provide indirect support at
best (because partners reporting sexual contact
might still have acquired infection by oral means,
the study did not account well for prior relationships,
and the virus could also be acquired through other
activities associated with sexual intercourse, such as
deep kissing) overall, sexual activity appears to be a
risk factor for the acquisition of both EBV and IM.

Prevention. The complications of IM — including
prolonged and debilitating fatigue that can last
months after acute infection,5 death or severe
morbidity secondary to airway obstruction, splenic
rupture, and neurologic sequelae,6 (along with
epidemiologic studies that suggest an increased
risk for the development of Hodgkin’s lymphoma’
and multiple sclerosisg) — have all enhanced
interest in prevention strategies. A 2007 randomized,
double-blind study sought to determine whether
acute EBV infection or IM could be prevented
through the immunization of naive young adults
using a recombinant gp350 vaccine.’ The authors

found that immunization yielded detectable antibody
response in 98.7% of the subjects. By the end of the
18-month study period, the primary endpoint of
preventing IM demonstrated an efficacy of 78% but
did not halt asymptomatic acquisition of EBV.
Adverse events did not differ between the vaccine
and placebo groups.9

Management of symptoms. Although some
clinicians have long used corticosteroids to help
provide immediate relief from symptoms of M, 10
this practice remains controversial, since the two
largest studies examining the role of glucocorticoids
for the treatment of patients with IM failed to
demonstrate significant improvement in pharyngeal
symptoms or a faster return to work or school.!"12
A 2006 evidenced-based Cochrane review!? that
examined corticosteroids versus placebo reported
that only two trials found a benefit of 12 hours in
the resolution of throat soreness; one trial suggested
that fatigue was reduced at four weeks (although
the benefit was confounded by combination with
antiviral therapy), and two trials reported severe
complications in the corticosteroid group
(symptomatic ketoacidosis, peritonsillar infection).
These data reaffirm that the use of corticosteroids
for symptom control in patients with IM remains

in the “art” rather than in the science of medicine.

Fatigue. Although fatigue is a common component
of acute IM infection, fatigue that persists beyond
one month affects a small minority of patients but
can last for one year or me; female patients and
those with preexisting affective disorders are at
higher risk.!416 The explanation for this persistent
fatigue is unclear. One study, designed to test for a
measurable cytokine response, failed to discriminate
between a prolonged fatigue group and a recovery
group when it evaluated a total of eight
pro-inflammatory cytokines.!” Other research,
seeking to identify genetic transcriptional changes,
has implicated mitochondrial dysfunction, cell-cycle
dysregulation, myogenic changes, and neuronal
disturbance as potential factors.'®!? A 2006 study,
analyzing genetic variants between subjects with
significant fatigue at six months and control patients
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with IM who recovered promptly, revealed a total
of 35 genes with increased expression in the former
group.20 Whether these genes will hold the key to

understanding IM-related fatigue remains uncertain.

Splenomegaly. Splenic rupture due to IM,
whether occurring spontaneously or resulting from
trauma,?"*? occurs mostly within 2 to 21 days

of symptom onset; however, some people have
reported occurrences taking place thereafter —

7 weeks postinfection was one of the latest in

the medical literature.>>** A common approach
clinicians take is to recommend that athletes wait
an average of four weeks postinfection before
resuming contact sports; such a recommendation
assumes that the spleen has returned to normal
size. Since physical examination of the spleen

is unreliable, some clinicians have thought that
obtaining an ultrasound to document the absence
of splenomegaly can offer some confidence that
patients may safely resume activities.>> A 2006
study tested the adequacy of this measurement
by ultrasound evaluation of spleen size in a
college-aged, athletic population (male and female)
without evident illness.*® The investigators found
that 7% of this population met the criteria for
splenomegaly, although a prior history of IM

did not correlate with splenic enlargement.26
Unfortunately, this information only makes
deciding whether the athlete can return to play
even more difficult, as ultrasonographic evidence
of splenomegaly in an athlete may be a normal
finding in some, rather than continued evidence
of risk from EBV-driven processes.

Prior to this publication, Dr. Auwaerter added

the following updated information. Other groups
are examining a number of different vaccine
strategies, including those that target both lytically
and latently expressed proteins of EBV,%’ as well
as a T-cell peptide epitope-based vaccine that is
uniquely targeted to an individual human leukocyte
antigen haplotype.28 To date, no vaccine has
proven to prevent infection, but at least two

seem to correlate with asymptomatic acquisition
of EBV.2%2% Given the craftiness of this

immunologically-oriented virus, EBV may prove
to be as tricky as HIV in terms of generating either
protective or important preventive responses —
whether for the avoidance of initial infection or
for decreasing the development of
EBV-associated malignancies.

A prospective study of athletes evaluated with
respect to splenic size over five years included

a subset of 20 athletes who developed M0

The subjects diagnosed with IM received weekly
ultrasounds. On average, they had approximately

a one-third increase in splenic size from baseline
values, and they reached a peak size at day 12.3 (£
5.1 days). The latest that an individual reached peak
splenic size was at 3.5 weeks; a linear regression
model based on this study suggested a 1% decline
in size per day once the athlete attained peak size.*
All subjects exhibited resolution of splenic
enlargement within four to six weeks of the onset
of illness. This small study comports reasonably
well with expert opinion recommendations that
athletes should avoid heavy contact sports for at
least three weeks and/or until the spleen has returned
to normal size.?! However, whether spleen size is
strongly correlated with risk for splenic rupture

is not based on robust data.
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Challenges in the Management of Urinary
Tract Infections
Hynes NA; June 2008; Volume 1, Number 12

LEARNING OBJECTIVE

Describe the first-line antibiotic treatment of
uncomplicated urinary tract infection, the impact
of antibiotic resistance on treatment choice,

and diagnostic issues particular to sexually
active adolescents

Dr. Noreen A. Hynes from the Division of Infectious
Diseases at The Johns Hopkins University School
of Medicine reported on the management challenges
that continually arise from antimicrobial resistance
in both uncomplicated and complicated urinary tract
infections (UTIs). Guidelines issued in 1999 by the
Infectious Diseases Society of America (IDSA)
provided evidence-based recommendations for
treatment designed to stem the tide of antimicrobial
resistance among the organisms that commonly
cause UTIs.! However, a 2007 study analyzing
antibiotic use for the treatment of uncomplicated
UTIs among women in outpatient settings, before
and after the guidelines were issued, reported no
change in provider prescribing habits.> Dr. Hynes
noted that the study found hospital-based providers
and those caring for self-pay patients to be
significantly more likely to use the first-line
recommended therapy (trimethoprim-
sulfamethoxazole [TMP-SMX]), suggesting that
economic realities rather than concerns about
evolving antimicrobial resistance may be a prime
driver in antimicrobial selection.

In 2000, women made up more than 80% of

the approximately 11 million outpatient visits

by patients over 19 years of age with a UTL?

and Escherichia coli (predominantly the O, K,
and H antigen serotypes) accounted for 80% to
90% of those infections.* A more complete picture
of antibiotic resistance among E. coli urinary tract
isolates came from a 2006 report on the results
from the North American Urinary Tract Infection
Collaborative Alliance (NAUTICA), an ongoing
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surveillance study that assesses antibiotic resistance
rates to five antimicrobial agents (ampicillin [AMP],
TMP-SMX, ciprofloxacin [CIP], levofloxacin
[LEV], and nitrofurantoin [NIT]).? The investigators
found that overall E. coli resistance was highest to
AMP (37.7%), followed by TMP-SMX (21.3%),
CIP (5.5%), LEV (5.1%), and NIT (1.1%).>

In addition, the authors noted that resistance to

CIP was highest among those over 65 years of age
compared with other age-groups (P<.05) and that
the West South Central region of the United States
(Arkansas, Louisiana, Oklahoma, and Texas) had the
highest resistance rates across all five antibiotics.’
Dr. Hynes commented that, given the rates of
fluoroquinolone resistance reported, prudent use

of this class of agent is needed; such use should be
based on region-specific and target group-specific
urinary isolate antimicrobial resistance data.

Difterentiation between UTIs and common
sexually transmitted infections (STIs) — that
include, Chlamydia trachomatis, Trichomonas
vaginalis, and Neisseria gonorrhoeae — among
sexually active adolescent/young adult females
presents an ongoing challenge. A 20-month,
cross-sectional study demonstrated that among
members of this group, urinary symptoms alone

or in combination with urinalysis data provided
inadequate information to render an accurate clinical
decision.® The authors of the study recommended
against empiric treatment, advocating instead an
office-based evaluation that includes a history to
elicit UTT and STI risk factors and symptoms, plus
a urinalysis and urine culture, along with laboratory
testing, for these common STIs.

UTI is the most common bacterial infection
encountered in renal transplant recipients, and
Corynebacterium urealyticum, a Gram-positive
bacillus, has been recently recognized as a cause.
The infection can lead to obstructive uropathy,
graft malformation, and graft rejection/loss.

A 2008 prospective cohort study to determine

risk factors for and outcomes following infection
with C. urealyticum among renal transplant patients
demonstrated a much higher rate of C. urealyticum

bacteriuria (9.8%)7 than previously reported in
less robust studies.® Dr. Hynes recommended
that if alkaline pH or struvite crystals are noted
on urinalysis, the clinician should alert the
microbiology laboratory that this organism may
be present. Antimicrobial sensitivities should be
used to guide treatment, as almost all isolates
are multidrug-resistant.

Dr. Hynes also reviewed a randomized, double-
blind, phase 2 clinical trial that compared the
efficacy of a vaginal mucosa-delivered vaccine
versus placebo for the prevention of recurrent UTIs.’
The vaccine contained ten uropathic strains, six of
which were E. coli. It proved to be most effective in
preventing E. coli UTI in the group that received
primary immunization followed by booster
intravaginal dosing.

In the podcast that originally accompanied this
review, Dr. Hynes discussed the IDSA guidelines
in greater detail, explaining the particular impact
antibiotic resistance and cost-containment practices
place on determining the choice of treatment agent.
She also provided clinical practice pointers on
diagnosing and differentiating uncomplicated

from complicated UTIs. Other topics addressed

in this newsletter issue were discussed from

a clinical/practice change perspective.

Prior to this publication, Dr. Hynes updated this
information with reports from two studies that
highlighted the rapid evolution of fluoroquinolone-
resistant £. coli UTIs, thus underscoring the need
to consider changing first-line treatment for
uncomplicated UTIs to NIT.

A case-control study conducted in Denver, Colorado,
examined the impact of changes in prescribing
policy on shifting trends in uropathogenic E. coli
resistance to LEV and TMP-SMX over an 8-year
period (1998 to 2005).'° The authors identified

123 adult, nonpregnant outpatients, 18 to 89 years
of age, among whom 41 cases were defined with
LEV-resistant UTIs during 2005, and they matched
them with 81 controls with LEV-sensitive UTIs.
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On multivariate, conditional logistic regression

of the risk factors examined (diabetes, congestive
heart failure, urinary catheter use, number of
previous UTIs, past LEV use, and hospitalization
within the past 12 months), only past LEV use
(adjusted odds ratio [AOR]: 7.6; 95% confidence
interval [CI]: 2.1 to 27.5) and hospitalization within
the past 12 months (AOR: 2.0; 95% CI: 1.0 to 3.9)
were found to be significantly associated with an
LEV-resistant UTI among the age-matched (within
five years) cases and controls.'? Based on their
findings, the authors provided a treatment algorithm
for uncomplicated UTIs, complicated UTIs, and
pyelonephritis, in which clinicians recommend
empiric therapy only for uncomplicated UTIs

using NIT; clinicians should base treatment for

the other types of UTI on the results of urinalysis
with culture.!”

The second study reported on a retrospective
analysis of 10,417 uropathogenic E. coli isolate
susceptibility patterns over a 5-year period at a
medical center in Brooklyn, New York. " The
objective of the study was to determine the most
effective and relevant method of initially treating
uncomplicated UTIs. Using inpatient and outpatient
urine culture susceptibility data, the authors
identified a decline in susceptibility to the four
antimicrobial agents examined: CIP, LEV, NIT,

and TMP-SMX. CIP sensitivity declined from
79.6% to 74.3%, LEV from 79.7% to 74.7%,
TMP-SMX from 73.5% to 71.5%, and NIT from
97.8% to 93.6%. Based on these data, the authors
also recommended using NIT as the first-line
treatment for uncomplicated UT]Is, given its activity
against most E. coli, urinary enterococci, and
Staphylococcus saprophyticus. 1

New guidelines for the treatment of uncomplicated
UTIs are anticipated from the IDSA in the summer
of 2009. In the interim, Dr. Hynes noted that it may
be prudent for clinicians to use NIT 100 mg orally
twice daily for five days as initial therapy in those
areas of practice in which fluoroquinolone and

TMP-SMX resistance to uropathogenic E. coli is
greater than 20%. However, it can be anticipated,
based on the data presented here and previously in
the NAUTICA trial described above, that resistance
levels of 10% to 20% will develop in several years
to this agent as well. In the absence of new classes
of antibiotics for outpatient use in the treatment of
uncomplicated UTIs — one of the most common
reasons for antibiotic treatment in adults — a robust
program for the rapid research, development,
manufacturing, and licensure of an E. coli vaccine
is needed.
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