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Risks Associated with DirectActing Antivirals–Smoke or Fire?
By Desirae Lindquist, PharmD, BCPS,
and David Cluck, PharmD, BCPS, AAHIVP
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Zika Conference

How Behavior-Change
Strategies Can Help
Prevent Hospital
Infections

Replikins Give
Advance Warning
of Zika Outbreaks

D

ay 1 of the First International
Conference on Zika, held February 22-25, 2017, in Washington, DC, began with Samuel Bogoch,
MD, PhD, professor of emergency
medicine at Boston University School
of Medicine and chairman at Replikins LLC, Foundation for Research on
the Nervous System, explaining to a
room full of interested attendees how
Replikins, a class of peptide sequences,
can be used to give advanced warning
of outbreaks and their cessation.
Replikins are associated with rapid replication. These sequences are 7
to 50 amino acids long and are “specific to amino acids and spaces between them” that are “identified and
counted by an automated process.”
Perhaps one of the most important
takeaways that Dr. Bogoch drove
home was that, “Replikin concentration increases before outbreaks, and
decreases before cessation.”
(continued on page 20)

Zika Conference

A Detailed Look at the
Zika Epidemic in Brazil

O

ne of the most
int ere stin g
aspects of the
First International
Conference on Zika,
held February 22-25,
2017, was how the Pedro Fernando de Costa
Zika virus has im- Vasconcelos, MD, PhD
pacted so many countries around
the world. In his presentation during
the first session on Zika epidemiology, Pedro Fernando de Costa
Vasconcelos, MD, PhD, director of
the World Health Organization
(WHO) Collaborating Center for
Arbovirus and Research, Evandro
Chagas Institute (IEC), took a closer
look at the Zika virus in Brazil, a
country that was unexpectedly hit by
the virus during 2015 and 2016.
(continued on page 21)
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RESPIRATORY INFECTIONS

Changes in Therapy Guideline
for Nosocomial Pneumonia
By Khalid Eljaaly, PharmD, BCPS, CAPP

T

he Infectious Diseases Society of America (IDSA) and the American
Thoracic Society (ATS) recently published a joint update to their
nosocomial pneumonia guideline.1 About 11 years have passed since the
first guideline was published, and so identifying key changes between the new
guideline and the original might be difficult for some end users. In this article,
I highlighted several key differences and updates related to antibiotic therapy.
(continued on page 14)

CROI 2017

HIV Infections Increase
Among Young Gay
and Bisexual Men
Despite Decrease in
Overall US Cases

T

he results of a recent report
from the Centers for Disease
Control and Prevention (CDC)
show that annual HIV infections
in the United States dropped from
45,700 in 2008 to 37,600 in 2014,
an 18% decrease. The report was
recently presented at the Conference
(continued on page 22)
STRATEGIC PARTNERS

CROI 2017

HCV Screening Should
Not Just Focus on
At-Risk Populations

R

esearchers from MedStar
Health Research Institute
in Maryland presented new
data on hepatitis C virus (HCV)positive non-baby boomers at the
Conference on Retroviruses and
Opportunistic Infections (CROI 2017)
in Seattle, February 13-16, 2017.
It is widely acknowledged that
baby boomers (those born between
1946 and 1964) are at higher risk of
(continued on page 23)

ospital staff
seeking to
better prevent hospital infections should look to
strategies related to
changes in health be- Matthew W. Kreuter,
PhD, MPH
havior, according to
Matthew W. Kreuter, PhD, MPH, from
the Brown School of Social Work at
Washington University in St. Louis,
Missouri, the plenary speaker at the
Society for Healthcare Epidemiology
of America (SHEA) Spring 2017
Conference, held March 29-31, 2017,
in St. Louis.
Arguably, the founding father of
health-behavior theory is psychologist
Albert Bandura, who postulated decades ago that the 3 essential factors
of behavior change are the person, the
environment, and the behavior. When
it comes to the person who
(continued on page 24)

SHEA 2017

“Make Antibiotics
Great Again”:
A Reflection on the
Stewardship Landscape

T

he attention was on antibiotics at the Opening Plenary
of the Society for Healthcare
Epidemiology of America (SHEA)
Spring 2017 Conference, held March
29-31, 2017, in St. Louis, Missouri.
SHEA’s current president, Sara Cosgrove, MD, MS, an associate hospital
epidemiologist and associate professor of medicine at Johns Hopkins
School of Medicine in Baltimore,
discussed the new landscape of antibiotic stewardship (AS) and highlighted where AS was in the past,
where it is now, the pros and cons of
new requirements, and a program
that may achieve sustained improvement in antibiotic use.
(continued on page 25)
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CHAIRMAN'S LETTER
A Focus on Healthcare-Associated
Infections Could Improve US Health

EDITORIAL & PRODUCTION
ASSOCIATE EDITORIAL
DIRECTOR

Danielle Mroz, MA

A

s the repeal of the Affordable Care Act remains stalled in
the US government, action plans are being put into place
to address other major areas that are affecting the health
of the American public: namely healthcare-associated
infections. A recent opinion piece in the online publication, STAT, by
medical affairs expert Stephen Littlejohn, calls our attention to this
serious and growing problem1 which affects almost 750,000 Americans
each year, and results in 75,000 deaths.2
A member of the advisory board of the National Patient Safety
MIKE HENNESSY, SR
Foundation (NPSF), Littlejohn highlights a "Call to Action" recently
released by the foundation and suggests reframing, “the challenge of preventing healthcare
harm as a public health crisis and proposes a national coordinated response [akin to the ways
that we have previously tackled] smoking, highway accidents, and drunk driving.” However,
we choose to confront the issue, Littlejohn and the NPSF bring our attention back to the true
point/calling of healthcare: to improve patient health and “do no harm.”
In this issue of Contagion™, editorial Aadvisory board member John Mohr, PharmD, and
colleagues highlight the potential implications of 21st Century Cures Act on antibiotic drug
development on page 8. The act aims to encourage the monitoring of antimicrobial resistance and increase stewardship efforts, which is particularly important in light of the fact that
Centers for Disease Control and Prevention data reveal that each year at least 2 million Americans develop infections due to drug-resistant pathogens.3
Calling attention to the increased focus on decreasing healthcare-associated infections, we
feature an article which focuses on the latest updates to the Infectious Diseases Society of
America and the American Thoracic Society guidelines for treating nosocomial pneumonia
on page 14.
On page 12, experts discuss the new information that has come to light on direct-acting
antivirals to treat hepatitis C, asking the reader to consider if patients who are infected with
the virus should be, what the authors call “warehoused,” until newer, and safer treatments are
made available. On page 10, we include interviews with the foremost experts in the field to
learn how close we are to finally discovering a cure for another viral infectious disease: HIV.
Finally, tick-borne diseases continue to emerge and affect individuals in the United States.
So much so that Contagion™ ’s first Peer Exchange, coming in Summer 2017, will zero in on
Lyme disease. In the article on page 18, we focus on the tick-borne diseases that are emerging
in the United States and provide expert information on how to develop and deliver effective
prevention and treatment methods for these diseases.
While we continue to focus on healthcare-associated infections, we will keep you informed
of breaking news and updates through our website, www.contagionlive.com, on social media
(Facebook [@ContagionLive], Twitter [@Contagion_Live], and LinkedIn [@Contagion_Live]),
and in our email newsletters (sign up at contagionlive.com/link/2). Stay informed!
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MEDICAL WORLD NEWS

Dental Plaque May Provide a Pathway
to Pneumonia in Ventilated Patients
BY LAURIE SALOMAN, MS

Fotolia/ Zsolt Bota Finna

F

or hospital patients on ventilators, 1 big worry is ventilator-associated pneumonia (VAP).
The most common infection acquired by critical-care hospital patients, VAP develops in 9%
to 24% of patients who are on a ventilator for more than
48 hours and can result in longer average hospital stays,
higher hospital costs, and more fatalities (13% of hospital patients with VAP will die from it).
Various factors lead to VAP in these patients, including
airway secretions that collect microbes that slip past the
cuff of the endotracheal tube and microorganisms that
grow inside the tube itself. Researchers at Cardiff University in Wales recently discovered that dental plaque—far
from simply being a precursor to cavities—may also play
a role in the development of VAP. The researchers found
that the dental plaque of patients on respirators may
undergo a shift of sorts. For reasons yet unknown, the
plaque can become colonized with bacteria and a conduit to the development of VAP.
In this study, the scientists obtained samples of microbes from 12 ventilated adult patients that were taken from the biofilms of endotracheal tubes, nondirected
bronchial lavages, and dental plaque. Each patient’s oral
hygiene was assessed at the beginning of the study, and
each received basic dental care with a mechanical toothbrush while on a ventilator. The samples were analyzed
using a technique known as metataxonomics. The most
common bacteria found were Staphylococcus aureus,
with Pseudomonas aeruginosa, Streptococcus pneumoniae, and Haemophilus influenza also present in significant
amounts; all are common respiratory microbes.
Interestingly, when the top 20 bacterial species per
patient were analyzed, the researchers found that most
of the microbes were present in all of the patients’ samples—in endotracheal tubes, nondirected bronchial lavages, and dental plaque—signifying a connection between oral bacteria and VAP. Another important finding
was that the patients’ dental plaque harbored bacteria
not normally residing in healthy mouths, but still known
to cause respiratory infections. The scientists aren’t
sure exactly how the bacteria migrate downward, but 1
theory is that the organisms colonizing in dental plaque
are directly aspirated into the lungs from the mouth. The
microbes also may grow inside the endotracheal tube
and then get inhaled.
The study highlights the need for good oral hygiene
among this patient population, particularly in patients
ventilated for longer periods. “The risk of VAP increases with time, so as an event, you are much more likely
to have 1 if you are ventilated for 10 days compared to
3,” said Matt P. Wise, PhD, a critical care consultant at
University Hospital of Wales and an author of the study,
adding that the 48-hour window used in the study was

arbitrary for definition purposes. If pneumonia was diagnosed within 48 hours of
being on a ventilator, it was classed as hospital-acquired pneumonia. A diagnosis of
VAP was made after a patient had been on
a ventilator for longer than 48 hours.
According to Dr. Wise, an increasing
body of literature indicates that ventilators aren’t the only culprit in the development of pneumonia; poor oral health may
be associated with community-acquired
pneumonia in the nonventilated population as well. In fact, the Infectious Diseases Society of America issued an updated statement this past October asserting
that regular visits to the dentist may decrease the risk
of pneumonia because dental checkups rid the mouth of
bacteria that could invade the lungs. 

Organisms colonizing
dental plaque may be
aspirated into the lungs
from the mouth.

First-Ever Priority Pathogens List
Published by WHO
BY CONTAGION™ EDITORIAL STAFF

T

he World Health Organization
(WHO) recently published its first
list of antibiotic-resistant bacteria—from 12 families—all of which
are priority pathogens that urgently
need antibiotics to treat them. WHO
hopes this list will drive research and development (R&D) efforts to create these
new antibiotics and “is intended to spur
governments to put in place policies
that incentivize basic science and advanced R&D by both publicly funded
agencies and the private sector investing in new antibiotic discovery.”
The list was developed in collaboration with the Division of Infectious Diseases at the University of Tübingen, Germany, through the use of a multicriteria
decision analysis technique. According
to WHO’s press release on the list, “The
criteria for selecting pathogens on the
list were: how deadly the infections they
cause are; whether their treatment requires long hospital stays; how frequently they are resistant to existing antibiotics when people in communities catch
them; how easily they spread between
animals, from animals to humans, and
from person to person; whether they
can be prevented (eg, through good
hygiene and vaccination); how many

treatment options remain; and whether new antibiotics to treat them are already in the R&D pipeline.”
Notably highlighted in the list are
“gram-negative bacteria that are resistant to multiple antibiotics.” These bacteria are particularly alarming because
of their abilities to pass along the “genetic material that allows other bacteria to become drug-resistant as well.”
WHO notes that the pathogens included in the most critical group are those
“multidrug-resistant bacteria that pose
a particular threat in hospitals, nursing
homes, and among patients whose care
requires devices such as ventilators and
blood catheters.” Pathogens in the high
and medium categories include those
that lead to drug-resistant gonorrhea
and food poisoning, among others.
Researchers may notice that tuberculosis is notably absent from the list, but
WHO explains that this was intentional
since multidrug-resistant tuberculosis is
the focus of other dedicated programs.
In addition, other resistant bacteria,
such as streptococcus A and B and
chlamydia, were not included because
their resistance is considered low and
they do not pose a “significant public
health threat.” 
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BY BRIAN P. DUNLEAVY

A

lthough preexposure prophylaxsex. He underwent 7 HIV screening tests over
is (PrEP) has achieved significant
the ensuing 21 months and, based on pharresults in reducing the incidence
macy dispensation records, he adhered “perof HIV in regions where the prefect[ly]” to the regimen for 24 months. At that
vention method has been made available and
point, he tested positive for HIV-1. He did not
implemented, it is not infallible. As a case reexperience the “classic symptoms of acute
port published February 2, 2017, in The New
HIV seroconversion,” but did report “epigasEngland Journal of Medicine (NEJM) notes,
tric discomfort,” along with an elevated body
“Incident HIV is possible despite adherence to
temperature.
preexposure prophylaxis when persons are exThe authors performed liquid chromatoposed to [regimen]-resistant virus.”
graphic-tandem mass spectrometric analyBecause of their findings in a 43-year-old
sis of a plasma sample from the patient that
male treated with PrEP, the authors of the
revealed a TDF concentration of 152 ng/mL,
report—a team of physicians, pharmacists,
which is considered “consistent with recent
and researchers from Maple Leaf Medical
administration of the drug.” Further analysis
Clinic and St. Michael’s Hospital in Toronto;
found TDF concentration levels “consistent
the University of Colorado Anschutz Medical
with long-term adherence.” Believing that the
Campus in Aurora, Colorado; and the Brittest findings were a false-positive, citing his
ish Columbia Centre for Excellence in HIV/
sexual abstinence and treatment adherence,
AIDS in Vancouver—recommended that clithe patient refused to discontinue PrEP unnicians prescribing the regimen, which contil his diagnosis could be confirmed. He was
sists of emtricitabine (FTC)/tenofovir disostarted on a different regimen of darunavir
proxil fumarate (TDF),
600 mg twice daily,
urge enhanced surveilritonavir 100 mg
lance for mutant HIV
twice daily, and
strains that may comraltegravir 400 mg
promise PrEP’s effectwice daily “due
tiveness. They also call
to concern about
for increased patient
emergent HIV drug
education with regard
resistance.” On day
to the importance of
7, his CD4 count
regimen adherence as
was 710 cells/mm3
Viral mutations may be to blame for PrEP failure.
and his HIV viral
it affects efficacy.
load was 28,000 copies/mL (4.45 log10 copies/
PrEP, also known as FTC/TDF (Truvada,
mL). After 21 days of combination therapy, the
Gilead), was approved by the FDA in 2012
viral load became undetectable.
for use with HIV. Notably, the iPrEx study,
Subsequent genotypic and phenotypic testpublished in December 2010, found that the
ing of a sample of the patient’s blood revealed
regimen, when administered to HIV-negative
multidrug resistance and showed presence of
men who have sex with men, reduced the incithe M184V mutation, which has been shown
dence of infection by 44%. A follow-up study,
to compromise FTC activity, as well as “several
published in July 2014, demonstrated that adthymidine analogue mutations, revertant subherence to the prescribed regimen was vital
stitutions, or both,” which have been shown to
to its efficacy, as is the case with most anti“slightly decrease TDF susceptibility.”
viral therapies. Now, however, the NEJM case
The authors of the case report did not rereport calls this into question.
spond to requests for comment. However, they
Indeed, the 43-year-old male in the case,
noted in the case report that these viral muwho is from Toronto, indicated to his physitations “probably explain [the] failure of PrEP.
cians that he had sex with men, thus making
The multiple thymidine analogue mutations
him at high-risk for HIV and a prime candetected are unlikely to have been selected in
didate for PrEP. He was started on oral daithe short duration of drug exposure; this sugly FTC/TDF in April 2013, 9 weeks after a
gests that resistance was transmitted, rather
negative HIV test and following a period of
than acquired, after drug exposure.” 
3 months during which he abstained from
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CDC Issues Level 2
Travel Alert for Brazil
Due to Yellow Fever
Outbreak
BY DANIELLE MROZ, MA

B

razil has been experiencing an ongoing outbreak of yellow fever since
December 2016, and in January
2017, the World Health Organization
(WHO) issued an official warning of a potential outbreak of the disease. On February 1, 2017, the Centers for Disease Control and Prevention (CDC) issued a Level 2
Travel Alert on travel for the country, which
calls on individuals to "practice enhanced
precautions."
Although most cases of this deadly virus
have occurred in rural areas, the disease
is continuing to spread into more urban
locations. Because of recent yellow feverassociated deaths and the ongoing spread
of the disease, a mass vaccination campaign is currently underway to target unvaccinated individuals in the most-affected areas.
Individuals 9 months and older who are
living in, or traveling to, an area of endemic yellow fever should be vaccinated
against the infection. In addition, travelers
who received the vaccination 10 or more
years ago “and who will be in a higher-risk
setting, including areas with ongoing outbreaks,” should receive a booster dose.
The CDC recommends that individuals
check with “a yellow fever vaccine provider
to determine if they should be vaccinated.”
Although the current recommendation is to
receive the yellow fever vaccine at least 10
days prior to a trip, travelers should bear in
mind that there is currently a shortage of the
yellow fever vaccine, so if they are planning
to visit a country with endemic yellow fever,
they should contact the vaccine provider,
“well in advance of travel.”
Some individuals, such as those who are
older than 60 years, those with weakened
immune systems, and pregnant and nursing mothers, can have serious reactions
to the yellow fever vaccine and should
contact their healthcare provider prior to
being vaccinated so as to assess the risk.
Symptoms of yellow fever, which may take
between 3 and 6 days to develop, “include fever, chills, headache, backache,
and muscle aches,” although it is important to note that most infected individuals
will experience only mild illness or no symptoms at all.
“About 15% of people who get yellow fever develop serious illness that can lead to
bleeding, shock, organ failure, and sometimes death,” according to the CDC. 

Fotolia/mbruxelle

Case Study Finds Incidence of HIV
Despite Use of PrEP

Researchers Home in on Permanent Flu Shot
BY CAROLE ELLIS

A

lthough the Centers for Disease
Control and Prevention (CDC)
does not track adult flu deaths nationally, the National Center for
Health Statistics and the 122 Cities Mortality
Reporting System process death certificate
data to rank certain weeks of the year as “elevated” for flu-related deaths and also as above
or below the “epidemic threshold.” During the
2015-2016 flu season, 7 weeks in January and
February were deemed to be above the epidemic threshold. This could be due, in part,
to relatively low levels of vaccination on a
national level, with only about half of the US
population electing to receive a flu vaccine
in any given year, Ted M. Ross, PhD, Georgia
Research Alliance Eminent Scholar in Infectious Disease and director of the Center for
Vaccines and Immunology at the University of
Georgia College of Veterinary Medicine, told
Contagion™. “If we could get to the point where
we could get maybe 90% of the population protected, we would have so many more people
protected against co-circulating strains.”
Dr. Ross and his research team are working
to resolve the myriad of negative issues that
accompany a vaccine that must be administered and adjusted annually. “We are still
doing the flu vaccine as we did in the 1950s,”
he observed, adding that the 2018 flu season

will be the 100-year anniversary of the 1918 flu
pandemic that killed an estimated 20 million
to 40 million individuals worldwide. “You always have the potential for another pandemic,” he said. “It’s just a matter of when.”
To this end, Dr. Ross and his team are working to create a flu vaccine that would last several years and protect not only against the
most dominant flu strains in any given year,
but also protect individuals from viral subtypes. “Subtypes are like suits in playing cards,”
he explained. “You have different suits, but
there are also different cards—jack, queen, 10,
etc—so that 1 card cannot represent the entire
suit. Our team has included little parts of all
the other cards onto one ‘playing card’ [in the
experimental vaccine], so that the composite
molecule in our vaccine represents all different variants. Now, we make antibodies against
all variants that we can test against.” In order
to create this composite playing card vaccine,
Dr. Ross and his team isolated viral subtypes
for the flu all the way back to 1918. “We ultimately want a playing deck of all these versions of the flu,” he explained.
Unlike other research teams that focus on
universal flu vaccines that would only need
to be administered once—like the measles,
mumps, and rubella (MMR) vaccine—Dr.
Ross’ team said that the key to successfully

One Hepatitis C Genotype Puts Patients
at Greater Risk for Liver Disease

implementing a “permanent” flu shot is to create one that needs to be repeated every 3 to
5 years. “That would be a great improvement
over today because it would allow year-round
production and make more people immune
to a broader number of strains,” he said. Having to reformulate the vaccine less frequently
would mean that there would be a significant
decline in the number of “mismatches” during
any given flu season; this is because the vaccine formula would not have to be predicted
and go into manufacturing months before the
actual flu season begins.
“A universal program, even if it actually is a
three to five year program, will allow for vaccination all year round no matter the season,”
Dr. Ross explained.
Besides reducing the likelihood of vaccine
shortages, this type of longer-lasting vaccine
“should help reduce infections and hospitalizations because instead of just recognizing
the dominant strain, it will pick up [and protect from] other strains as well. Even if the
dominant strain accounts for 50% [of the infections] in a given season, that leaves half of
all strains not currently picked up.”
Dr. Ross’ group is in a licensing agreement
with Sanofi Pasteur, the largest flu vaccine
manufacturer in the world. “We hope to go to
clinical trials in the near future,” he noted. 

The hepatitis C virus genotype a patient
has could have an impact on cost and
severity of advanced liver disease,
according to a recent US study.

BY CONTAGION ™ EDITORIAL STAFF
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T

he results of a recent study from US researchers suggest that liver
disease severity and treatment costs for individuals with hepatitis C virus (HCV) vary depending on a patient’s genotype. Although infection with HCV can be mild, chronic forms can result
in lifelong liver disease.
In a recent study, researchers analyzed data from selected health
insurance claims in the United States and identified varying disease
progression and healthcare costs based on genotype, of which there
are 6. The retrospective study collected data on patient demographic and clinical characteristics provided in healthcare claims from a
large US health plan. All patients had at least 18 months of continuous pharmacy and medical insurance. Potential participants were
excluded if their age, sex, geographic region, and health insurance
information were unknown.
Approximately 64% of the patients were male, with an average age
of about 50.6 years. Of the more than 10,000 patients included in the
review, 79.1% had genotype 1, 12.8% had genotype 2, and 8.1% had
genotype 3. The researchers found that patients with genotype 3 had
the highest percentage of liver-related comorbidities and advanced

liver disease; they were about one-third times
more likely to have advanced liver disease
than were patients with genotype 1. The highest
rates of steatosis, liver transplant, and hepatocellular carcinoma (the most common form of liver cancer) were also found to be among patients with genotype 3.
However, those with genotype 1 took the hardest financial hit, having the highest all-cause costs, while patients with genotype 2 had
the lowest costs and lower healthcare resource use. “These differences may reflect differing rates of non–liver-related comorbidities
and all-cause care,” the authors explained. “Multivariable analyses
showed that genotype was a significant predictor of costs and liver
disease severity. Compared with patients having genotype 1, those
with genotype 3 were significantly more likely to have advanced liver
disease. Patients with genotype 2 were significantly less likely to have
advanced disease and more likely to have lower all-cause costs.”
The authors noted one limitation of the study, however, is that results may not generally represent other patients outside the insurance
plans from which data was analyzed. 
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NEWS AND BREAKTHROUGHS

Each year, at least 2 million Americans develop
infections due to drug-resistant pathogens.

Implications of the 21st Century Cures Act
on Antibiotic Drug Development
How Congress Is Tackling the Antibiotic-Resistance Threat

T

he Centers for Disease Control and Prevention estimates that each year at least 2 million
Americans develop infections due to drug-resistant pathogens, which result in approximately 23,000 deaths annually.1 Antibiotics are a critical
medical resource with the potential to cure life-threatening infections. However, the ability of bacteria to
evolve rapidly, which is exacerbated by the inappropriate use of antibiotics, often leads to the development of
antibiotic resistance.
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As resistance develops and spreads globally, healthcare providers are left with a limited ability to effectively treat multidrug-resistant infections.2 Therefore, it is
important to continually replenish the armamentarium
of antibiotics. Unfortunately, the development of new
antibiotics has fallen far behind the rising incidence of
antibiotic-resistant infections.3 Factors that contribute
to the relative lack of new agents are complex, with one
significant challenge being the lack of an existing approval pathway for antibiotics that are intended to treat
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NEWS AND BREAKTHROUGHS

serious and rare pathogens.
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In addition to LPAD, the Cures Act encourages widea clinical-regulatory pathway that enables drug compaspread monitoring for antibiotic resistance and increased
nies to develop antibiotics for patient populations that
efforts to reduce inappropriate uses of antibiotics. The
currently have unmet medical needs. 
legislation establishes a mechanism for healthcare faciliReferences are available online at ContagionLive.com.
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HIV/ AIDS

Only 1 person has ever achieved
a sterilizing cure for HIV.

How Close Are We to a Cure for HIV?
Although Researchers Have Made Huge Strides in Finding Effective Treatments,
a Preventative Vaccine Remains Elusive.
BY LAURIE SALOMAN, MS

The short answer,
according to
experts, is “We’re
getting there.”
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patients still hope for the day when HIV can be declared
completely cured, but is this a realistic vision, and, if so,
how close are we to that goal?
The short answer, according to experts, is “We’re getting there.” However, although prevention strategies
such as earlier testing of at-risk individuals and the use
of pre-exposure prophylaxis have helped reduce transmission rates, the main driver of the movement to eradicate HIV has been the collection of significant advances
in treatment.
HUGE GAINS IN TREATMENT SPUR OPTIMISM
“Treatment has been our biggest success story to date,”
said Roger Shapiro, MD, MPH, an associate professor
at Harvard School of Public Health in Boston who specializes in reducing the incidence of mother-to-child
HIV transmission and reducing morbidity and mortality rates in infants born infected. “Because of effective
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t can sometimes be hard to remember that just a
few decades ago, contracting HIV was pretty much
a death sentence. In HIV-infected individuals, the
disease often progressed quickly to full-blown
AIDS, and there was nothing doctors could do at that
point except offer supportive care.
Fast-forward to the mid-1990s, when protease inhibitors were introduced and the death rate from HIV began
a sharp decline. The multidrug “cocktails” of the 1990s
and 2000s have since given way to a much simpler, more
streamlined, and more effective treatment regimen that
allows individuals with HIV to live a near-normal lifespan with fewer side effects than ever before. Although
this is great news, the fact remains that HIV is a particularly stubborn virus. Compared with other lethal diseases such as polio or smallpox, the human body mounts
an inefficient immune response to HIV, which is why a
preventive vaccine remains elusive. Researchers and

HIV/ AIDS

treatment, what was once a universally fatal disease
can now be controlled with 1 pill, once a day,” he told
Contagion™. “Ongoing research is now exploring how to
push treatment even further and control the virus with
longer-acting treatment or…approaches such as monoclonal antibodies—but we are not there yet.”
Paul Volberding, MD, a professor at the School of Medicine of University of California, San Francisco, who has
been studying and treating HIV since its early days, similarly marvels at the gains made in treatment. “All of us
who are educators and [gave] lectures to groups used
to have in our slide collections [photos of] 2 handfuls of
pills,” he recalled to Contagion™, referring to the unwieldy
treatment regimen that was the standard of care years
ago. “The pressure has been on drug developers to make
drugs more potent, more convenient, and less toxic. One
by one, the main side effects [such as diarrhea and nerve
damage] have been pretty well controlled. I think there’s
a renewed optimism that we can continue to make progress and that we can eventually cure HIV.”
RESISTANCE TO TREATMENT IS AN OBSTACLE
Although the rate of HIV diagnosis in the United States
declined by 19% between 2005 and 2014, the situation is
grimmer in the rest of the world, particularly in sub-Saharan Africa. More than 25 million individuals there live
with HIV, many of them children infected by HIV-positive mothers. Two-thirds of all new HIV infections worldwide in 2015 were in sub-Saharan Africa.
In order to continue progressing towards a global
cure for HIV, the disease burden in Africa must be lifted.
Although advances are being made, testing and treatment of affected Africans require both large sums of
money and the ability to reach everyone at risk. And
even when inroads are made, there can be resistance
from those who most need help. “[Certain] people don’t
want to be tested,” Dr. Volberding noted. “Men especially don’t want to be tested.” What’s more, “young people
don’t want to take pills.”
Currently, individuals with HIV who adhere to their
treatment regimens can be expected to live just about
as long as uninfected individuals and present an almost
zero risk of transmission to others, a trend researchers
have noticed is rising in the United States. “Increasingly, we’re seeing deaths from cardiovascular disease and
cancers,” said Dr. Volberding, referring to the greater
longevity of the HIV-positive population in this country
and the higher probability that infected individuals will
die from something other than HIV, although it’s unknown how much of a role HIV plays in the development
or exacerbation of other health conditions. The ability of
infected patients to live normal lives, however, does not
mean HIV is cured in these patients; soon after a patient
stops taking medication, the blood levels of HIV rise.
SUPPRESSION, RATHER THAN A TRUE CURE,
MAY BE A REALISTIC GOAL
In order to discuss how close we are to a cure for HIV, it is
important to define what scientists mean when they talk

about an HIV cure. Only one person has ever achieved
a sterilizing cure, in which all traces of HIV were permanently removed from the body. This procedure was
achieved through a bone marrow transplant with a very
specific donor. For the vast majority of patients with
HIV, say experts, a complete eradication of the virus may
prove impossible.
“That is a very difficult goal to reach and might not
ever be attainable for most,” Anthony Fauci, MD, director of the National Institute of Allergy and Infectious
Diseases and a prominent longtime HIV/AIDS researcher, told Contagion™ in an interview. Instead, he said, the
scientific community is focused on post-antiretroviral
therapy (ART) sustained remission of viremia, whereby
HIV patients are able to achieve suppression of the virus
using monoclonal antibodies or other agents that control the infection. According to Dr. Fauci, HIV research
is moving towards getting individuals off of ART for as
long as possible and putting them back on ART only if
they relapse.
Although for some HIV patients the current 1-pillonce-a-day ART regimen may seem desirable—especially for longtime HIV sufferers who may have had to
take handfuls of pills years ago—relying on ART for a
lifetime is not an ideal situation. “Some people just get
weary of taking medication every day,” said Dr. Fauci,
who also pointed out that side effects of ART can be
toxic. He is hopeful that a subset of patients will eventually be able to discontinue ART completely and noted
that those with the best chance of achieving long-term
or permanent suppression are those who begin ART
shortly after diagnosis.
Another potential avenue to a cure that is currently in
development is a therapeutic vaccine, which is administered to an individual who has HIV in order to boost
the immune system and slow the progression of the disease. A preventive vaccine does not yet exist, although
scientists are working on one. Dr. Shapiro is hopeful
that stepping up treatment to all individuals with HIV
worldwide will lead to a cure. “There is scientific debate
about whether we can ‘treat our way out of the epidemic,’ or treat enough people so that we break the cycle of
transmission, and a few large studies are looking at this
question right now,” he said. “It may take a combination of several interventions, [such as] prevention campaigns, community-based testing, linkage to care and
treatment, et cetera, and it will certainly take a large
funding commitment.”
So, the question now is, how far away is a cure? The
“Countdown to a Cure for AIDS” initiative of the American Foundation for AIDS Research aims to have a cure
by 2020, but Dr. Volberding estimates that the medical
community is about a decade away from one. When
asked when all HIV patients might be able to achieve a
cure in the form of permanent or semi-permanent viral
suppression, Dr. Fauci answered, “How long that will be,
we don’t know, and how many people will be able to do
that, we don’t know.” s
References available online at ContagionLive.com.
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HCV/ HEPATITIS

Safety precautions for these
drugs continue to emerge.

Risks Associated With Direct-Acting
Antivirals–Smoke or Fire?
Should Clinicians be Extra Vigilant When Deciding Who Receives Antiviral Therapy
or Are the Adverse Effects Few and Infrequent?

Most clinicians
recognize
the DDIs
present with
many DAAs,
especially in
patients who
are coinfected
with HIV.

F

or the past several years, patients infected with
hepatitis C virus (HCV) were virtually “warehoused” as clinicians awaited the introduction
of newer and less toxic direct-acting antivirals
(DAAs). Although the pipeline is rich with new DAAs,
available agents, such as Harvoni (sofosbuvir/ledipasvir) and Epclusa (sofosbuvirvelpatasvir), are being used
routinely since “cure” rates approach 100% with these
medications in many cases. Without question, these
drugs have revolutionized the therapeutic approach to
patients infected with HCV.
Prior to approval by the US Food and Drug Administration (FDA) in November 2013, DAAs were already being
touted as a panacea in many ways, highlighting their superior tolerability compared with older available agents
and their significantly shortened treatment durations.
Recently, however, safety precautions have begun to
emerge that might cause concern for clinicians treating
patients with HCV.
It is well known that drug–drug interactions (DDIs)
and adverse drug reactions have a significant influence
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on the risk for hospitalization, morbidity, and mortality in all patients.1 Most clinicians recognize the DDIs
present with many of the DAAs, especially in patients
who are coinfected with HIV and receiving antiretroviral therapy (ART). Common interacting medications include proton-pump inhibitors, thyroid hormones, and
dihydropyridine derivatives.2 While most of the interactions can be managed with monitoring or slight dose
adjustments, some can be more detrimental to patient
outcomes. For example, amiodarone was one of the first
DDIs to be reported as clinically significant, garnering an
FDA warning for the combination of amiodarone- and
sofosbuvir-containing regimens. Concurrent use of these
two agents yielded reports of life-threatening bradycardia, with 1 death and 3 other patients requiring a pacemaker.3 As a result, patients who are on these medications concurrently should be monitored in an inpatient
facility for at least 48 hours, with outpatient monitoring
for an additional 2 weeks.
More recently, concerns have emerged regarding reactivation of hepatitis B virus (HBV) in patients treated
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for HCV with DAAs.4 (It is worth noting this risk was not
identified in clinical trials because patients coinfected with HBV and HCV were excluded.) The mechanism
behind the reactivation of HBV is unknown; however, it
is plausible that clearance of HCV could result in a resurgence of HBV replication since the DAAs have no activity
against HBV.5 Furthermore, HCV has shown suppressive
effects on HBV replication in coinfected patients.6 At
present, 24 cases of HBV reactivation have been reported to the FDA Adverse Event Reporting System, with 3
cases of acute liver failure. It should be noted 2 of these
patients died and one required a liver transplant.
These reports led to the uncovering of an additional
524 reported cases of liver failure in conjunction with
more than 1000 reports of serious liver injury.7 Mortality attributed to the liver failure in these cases exceeded
30%, which is unacceptably high if the current paradigm
of treatment is to continue. Interestingly, over 700 cases
of antiviral failure have also been reported, contrary to
what has been seen in most clinical trials. Of the DAAs,
paritaprevir-containing regimens (34.5%) and sofosbuvir-containing regimens (32.6%) were most commonly
implicated in the 524 reported cases.
The signal of increased risk of liver injury in any capacity is troubling, and perhaps even more so as most

recommended HCV regimens contain sofosbuvir. Further, according to data from the Institute for Safe Medication Practices, clinicians who reported cases were
almost exclusively specialists in the management of
hepatitis reinforcing the validity of the findings.
As the era of DAAs was ushered in, the possibility of
the beginning of the end of HCV also seemed to be on
the horizon. With the introduction of the DAAs came
the pressure to treat most patients who were infected.
This was a move made secondary to direct to consumer
advertising; patient characteristics, such as HIV or HCV
coinfection; or simply patient preference. Whereas the
consequences of DDIs can be appropriately managed
in the clinic, heightened awareness of liver failure should
result in greater vigilance in who receives antiviral
therapy and who does not.
Given that newer agents, such as glecaprevir/
pibrentasvir, ruzasvir, voxilaprevir, and MK-3682 are
currently in clinical trials, this begs the question of
whether we should place patients back in the warehouse until newer and safer agents become available. At
present, it is unknown if these agents will carry the
same risks described above. At the very least, perhaps
the door should be reopened. s
References available online at ContagionLive.com.
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Study Elucidates a Mechanism for HCV Evasion of Immune Response
BY SAMAR MAHMOUD, MS

T

he World Health Organization (WHO) reports that
approximately 150 million individuals worldwide
are afflicted with a chronic hepatitis C viral (HCV)
infection. Although HCV can cause acute infections
that are spontaneously cleared within a short period
of time, chronically infected individuals are at serious
risk of developing liver-related disease. The WHO estimates that around 700,000 individuals die everyyear
due to complications arising from HCV-related infection. With direct-acting antiviral
(DAA) therapy, the HCV treatment
landscape is sure to change, with a
potential decrease in the mortality
and morbidity associated with HCV
infections. Nonetheless, there is a
dire need for a prophylactic measure in the form of an HCV vaccine,
which has proven elusive thus far.
HCV is a genetically
A group of investigators, led
diverse virus.
by principal investigator Dr. Justin
Bailey, MD, PhD, and based at
the Johns Hopkins University School of Medicine published an article in PLOS Pathogens that provides insight
on how HCV evades the human immune response
and why developing an HCV vaccine has been difficult. The authors state that, to develop a successful
vaccine against a virus that is as genetically diverse
as HCV, the vaccine must be able to elicit an immune
response that targets a large range of viral forms.

Dr. Bailey and his colleagues generated a library of E1
and E2 genes to examine the link between sequence
and sensitivity to 2 powerful, broadly neutralizing antibodies (bNAbs), HC33.4 and AR4A. The library consisted of naturally occurring HCV E1E2 genes, of which
113 produced viable HCV pseudoparticles (HCVpp)
which were used for further study. The authors used
the library to first examine any variations in the HCVpp
library in the binding region of the 2 bNAbs examined.
Results showed that the HC33.4 antibody show some variability at 1
position examined while the AR4A
antibody showed no variability in
the epitopes examined.
Dr. Bailey and his colleagues then
measured if the HCVpp library can
mediate successful cell entry when
incubated with either of the 2
bNAbs. Results showed that HC33.4
neutralized 88% of the HCVpp library while AR4A neutralized 85.8%.
The authors were surprised to find large variability in
each bNAb’s ability to neutralize the HCVpp library. In
a press release, Ramy El-Diwany, a student at the Johns
Hopkins University School of Medicine and first author
of the study, is quoted as saying, “We discovered that
there was a lot of naturally occurring resistance, meaning we may need to greatly expand the set of viruses
we use to evaluate potential vaccines.” s
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RESPIRATORY INFECTIONS

Antibiotic therapy changes are aimed
at reducing exposure to broad-spectrum antibiotic coverage.

Changes in Therapy Guideline
for Nosocomial Pneumonia
Discussion About Key Updates in the IDSA/ATS Recommendations

The combination
of both inhaled
and systemic
antibiotics is now
recommended
for patients
with ventilatoracquired
pneumonia.
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(continued from cover)
First, the previous guideline included healthcareassociated pneumonia (HCAP) in the spectrum of hospital-acquired pneumonia (HAP) and ventilator-acquired
pneumonia (VAP). This was done because patients with
HCAP were thought to be at high risk for multidrugresistant (MDR) pathogens due to exposure to pathogens
within healthcare facilities. In the new guideline, HCAP
is included under the guideline for community-acquired
pneumonia because recent data3-7 showed that many
patients are not at high risk for MDR organisms as
previously thought and therefore should not be treated
in the same manner as patients with HAP or VAP.
Second, additional risk factors for MDR pathogens
are provided in the new guideline. These risk factors
include the septic shock at time of VAP and acute respiratory distress syndrome or acute renal replacement

therapy preceding VAP. All risk factors for HCAP have
been removed.
Third, the previous guideline recommended the use
of 2 empiric antipseudomonal agents for all patients
at high risk for MDR pathogens. In contrast, the new
guideline recommended two agents for patients with
structural lung disease that increases the risk of gramnegative infection (ie, bronchiectasis or cystic fibrosis).
In addition, the older guideline suggested considering
two empiric antipseudomonal agents in patients with
VAP with a risk factor for MDR pathogens, those in
units where more than 10% of gram-negative isolates
are resistant to an agent being considered for monotherapy, and those in an ICU where local antimicrobial
susceptibility rates are not available. The authors believed that this would reduce patient harm, unnecessary exposure to broad-spectrum antibiotic coverage,
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and microbial resistance development. The guideline
further recommends having a specific antibiogram for
intensive care patients.
Fourth, the new guideline clearly recommends including empiric coverage for methicillin-susceptible
Staphylococcus aureus (MSSA) for VAP patients if
coverage for methicillin-resistant S. aureus was not indicated. The antibiotics suggested for these infections
include piperacillin-tazobactam, cefepime, levofloxacin,
imipenem, or meropenem.
Fifth, the new guideline recommends several therapeutic options and removes other options. For example,
the new guideline does not include some antibiotics
that were mentioned in the previous guideline as a
possible option for empiric therapy, such as ampicillin/
sulbactam, ceftriaxone, moxifloxacin, and ertapenem.
This is because these agents do not have antipseudomonal activity, while all of the options included in
the new guideline have activity against Pseudomonas
aeruginosa. In addition, the combination of both inhaled
and systemic antibiotics is now recommended for patients with VAP because of gram-negative bacilli that are
susceptible to only aminoglycosides or polymyxins.
Whereas the previous guideline did not discuss tigecycline and doripenem, the new guideline states that these
medications were associated with worse outcomes in
patients with VAP. Aminoglycosides were only recommended as adjunctive agents, not as the sole empiric
antipseudomonal antibiotic, for patients with HAP.
Interestingly, the new guideline states that it is acceptable to use aztreonam as an adjunctive antibiotic with
another beta-lactam–based antibiotic in the absence of
other options because of having different targets in the
bacterial cell wall.
Sixth, the new guideline makes some changes regarding antibiotic dosing. Although the previous guideline

did not provide a recommended dose for any polymyxin, the new guideline recommends dosing colistin as a
5-mg/kg IV as a loading dose, followed by a maintenance dose of a 2.5-mg × (1.5 × creatinine clearance +
30) IV every 12 hours, whereas it recommends dosing
polymyxin B as 2.5 to 3 mg/kg/day divided in 2 daily IV
doses. The cefepime and aminoglycosides doses were
modified as following: the cefepime IV dose was changed
from 1 to 2 g every 8 to 12 hours to 2 g every 8 hours;
gentamicin and tobramycin IV doses were changed
from 7 mg/kg/day to 5 to 7 mg/kg/day; and the amikacin IV dose was changed from 20 mg/kg/day to 15 to 20
mg/kg/day. Moreover, the new guideline recommends
considering a loading dose of vancomycin for severe
infections and extended IV infusion for piperacillin/
tazobactam, cefepime, ceftazidime, imipenem, and
meropenem, as well as basing antibiotic dosing on the
pharmacokinetic/pharmacodynamic properties data
rather than the manufacturer’s prescribing information.
Finally, the new guideline discusses the use of biomarkers to treat VAP and HAP. Procalcitonin, soluble
triggering receptor expressed on myeloid cells, and
C-reactive proteins were not recommended to be used
to decide whether to initiate antibiotic therapy; however,
procalcitonin was suggested in addition to clinical
criteria to guide the antibiotic therapy discontinuation
as it was associated with decreased antibiotic exposure
without increasing adverse outcomes.7,8
In conclusion, the new guideline for HAP and VAP no
longer includes HCAP. One antipseudomonal agent is
currently recommended for most HAP and VAP cases
unless patients have high risk for MDR pathogens, while
MSSA coverage is needed in patients with VAP. Various
changes and additions were made to antibiotic choice,
dose, route of administration, and duration of therapy. A
summary of the changes is included in the Table. s
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Table: Updates to IDSA/ATS Guideline for Nosocomial Pneumonia Snapshot
CURRENT GUIDELINE

PREVIOUS GUIDELINE

HCAP will be included with CAP

HCAP was included in the spectrum of HAP/VAP

Suggest 2 empiric antipseudomonal agents only for selected
patients

Recommend 2 empiric antipseudomonal agents for all
patients at high risk for MDR bacteria

Recommend empiric coverage of MSSA in VAP

No empiric coverage of MSSA in VAP

All patients need empiric antipseudomonal agent

Agents without antipseudomonal activity are acceptable
in some cases

Suggest procalcitonin plus clinical criteria to guide antibiotic
discontinuation

No statement

Dosing of polymyxins was added

Not mentioned

Cefepime IV: 2 g every 8 hours

Cefepime IV: 1-2 g every 8-12 hours

Gentamicin and tobramycin IV: 5-7 mg/kg/day

Gentamicin and tobramycin IV: 7 mg/kg/day

Amikacin IV: 15-20 mg/kg/day

Amikacin IV: 20 mg/kg/day

HCAP indicates healthcare-associated pneumonia; CAP, community-acquired pneumonia; VAP, ventilator-acquired pneumonia;
HAP, hospital-acquired pneumonia; MDR, multidrug resistant; MSSA, methicillin-susceptible Staphylococcus aureus.
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Patients who are infected with
Clostridium difficile could see a
2.2-day increase in their hospital stay.

Preventing Clostridium difficile From Getting Loose
What Can Healthcare Providers Do to Stop These Infections Before They Start?
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lostridium difficile infection (CDI) due to
antimicrobial therapy accounts for 20% to 30%
of cases of antibiotic-associated diarrhea.1
C. diff is also one of the most common organisms that causes hospital-acquired infections: from 2000
to 2009, the rate of CDI more than doubled and although
that rate has leveled, it remains high. The burden of CDI
comes with an attributable mortality of 5% to 10%, an
increase in hospital stay from 2.8 to 5 days, and a yearly management cost in the United States of $1 billion to
$4.9 billion.1,2
For surveillance purposes, CDI can be broken down
into standardized definitions to allow for monitoring for
a potential outbreak and ensure patient safety that include community-associated, community-onset healthcare facility–associated CDI, and healthcare facility–onset and –associated. Several methods are available to
diagnose CDI either alone or in combination, usually by
detecting the presence of C. diff toxins in a patient with
diarrhea.2 Because of the low sensitivity and/or specificity of rapid toxin detection tests, however, such as an
enzyme immunoassay (EIA) for toxin A and B, a two-

step approach can be utilized using EIA detection of
glutamate dehydrogenase with confirmation of positive
results by cell cytotoxicity assay, cell culture, or polymerase chain reaction (PCR).3 Alternatively, findings
from a colonoscopy or histopathology that demonstrate
pseudomembranous colitis with the presence of symptoms, usually diarrhea, can help diagnose CDI.2
There are several risk factors for CDI: age, duration of
hospitalization, and antimicrobial exposure (the most
modifiable risk factor). Antibiotics modify the normal
bowel flora and allow the C. diff to flourish. During hospitalization, the risk for developing CDI is related to
specific classes of antibiotics, such as fluoroquinolones,
beta-lactam/beta-lactamase inhibitors, and cephalosporins; the number of different antimicrobials prescribed;
and the duration of treatment.4 When appropriate, using
the minimum number of antibiotics with the narrowest
spectrum of activity for the shortest treatment duration
may help reduce the rate of CDI. Antibiotic stewardship
programs, in collaboration with infection control practices, have been shown to reduce incidence of CDI in
hospitals. Different mechanisms can be utilized as part
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of the stewardship program, and these may include antimicrobial de-escalation based on culture and antibiotic
susceptibility, formulary restrictions/prior approval for
selected antimicrobials, standard guidelines for treatment and prophylaxis, and development of an antibiogram to guide empiric therapy.
The results of several studies have demonstrated the
benefit of appropriate antibiotic utilization on the incidence of CDI as well.5-8 For instance, Valiquette and
colleagues implemented guidelines for antibiotic use
that incorporated recommendations for antibiotics and
shortening antibiotic durations in a tertiary care center
in Quebec. As a result, the incidence of CDI decreased by
60% between 2003-2004 and 2005-2006; total and antibiotic consumptions fell as well.6 Likewise, Muto and colleagues used a team-based approach toward appropriate
antibiotic utilization, combining targeted antimicrobial
restriction, education, and expanded infection control
measures at the University of Pittsburgh Medical Center.
The team observed a decrease in antibiotic-associated
CDI of 41%, with the overall rate decreasing to 3/1000
discharges from 7.2/1000 discharges.5
On January 1, 2017, new antimicrobial stewardship
standards were implemented that mandate the reporting
of CDI in every hospital. As previously mentioned, appro-

priate antibiotic utilization has significantly decreased
the rate of hospital-onset CDI. With the current increased
incidence of CDI, the reporting rate is an important outcome to monitor.9 Indeed, the majority of acute care hospitals are already reporting the incidence of CDI to the
Centers for Disease Control and Prevention’s National
Healthcare Safety Network as part of the Centers for
Medicare & Medicaid Services reporting program.
The best approach to combat CDI is a collaborative
one that combines an antimicrobial stewardship program and infection control practices. The identification
of patients with suspected CDI should occur rapidly,
with contact isolation being implemented immediately.
In addition, hand hygiene and disinfection of all surfaces
in the patient’s room should be completed to prevention
transmission of the infection.
Ultimately, prevention of CDI is key. Efforts should include early identification of patients with CDI, testing of
patients who are symptomatic only, and infection-control measures—specifically, contact precautions, environmental cleaning, hand hygiene, and antimicrobial
stewardship. We continue to see an increasing incidence
of CDI with a high mortality rate. Required reporting
will assist in alerting institutions to changes in their CDI
rates to help prevent any future outbreaks. s
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New Fecal Transplant Method Easy as "Instant Coffee" in Treating C. diff
BY CAROLE ELLIS

Eric Erbe, digital colorization by Christopher Pooley, both of USDA, ARS, EMU
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capsule would make treatment more convenient for
s the most frequent hospital-acquired infection,
people,” Dr. Dupont told Contagion™, adding that he
Clostridium difficle is particularly problematic
for nursing home populations, patients taking
is currently in the process of testing the safety and effiantibiotics, and individuals with compromised immune
cacy of pill’s delivery method.
systems or underlying medical conditions. Due to this,
Dr. Dupont and his team evaluated 72 patients, all
researchers are constantly on the lookout for better
of whom were infected with C. diff. and had experiways to treat the infection and researchers from Texas
enced at least 3 bouts of symptoms. The group was
may have found one such was in the form of a pill.
“randomized in a double-blind study to receive fresh,
Currently, doctors can treat
frozen, or lyophilized FMT prodNew modalities for fecal matter
the bacterial infection with a
uct” from 8 different healthy
transplantation could be a game-changer.
process called fecal matter
donors. Although cure rates
transplantation (FMT), which infor fresh-product FMT were the
volves extracting healthy bachighest (100%), the effects of
teria from another individual’s
the treatments after one month
fecal matter and then process“resembled” each other. Lyoing and transferring that bacphilized product treatments reteria to the infected patient
sulted in a 78% cure rate, and
directly. FMTs can be a “logistifrozen product treatments recal nightmare;” however, said
sulted in an 83% cure rate. The
Herbert L. DuPont, MD, director
main difference between cure
of the Center for Infectious Disrates was the speed at which
eases at the University of Texas
the patient was cured; fresh maSchool of Public Health. Dr. Dupont is the lead author
terial improved bacterial diversity in the patients’ guts
on a study indicating that frozen and freeze-dried miin about a week, compared to 30 days for the lyocrobiota are as effective in treating C. diff. infections
philized material.
as “fresh material.” Frozen or freeze-dried microbiota
The biggest benefit of treating C. diff. infections
can be administered in pill form at a patient’s or pracwith freeze-dried material is that the process is much
titioner’s convenience, whereas fresh transfers require
more convenient, Dr. Dupont said. He compared
a donor and recipient to spend hours at the hospital
the pill that the team is currently testing to “instant
to obtain the fecal sample, refine it, and then delivcoffee” because it is very stable and can be transer it to the infected patient. “We knew an effective
ported easily. s
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EMERGING DISEASES

No vaccines are available in the United States to
prevent tick-borne diseases in humans.

Tick-Borne Diseases Continue to Emerge
and Increase in the United States
Experts Explore How to Develop and Deliver Effective Prevention
and Treatment Methods.
BY NICOLA M. PARRY, BVSC, MRCVS, MSC, DIPACVP, ELS
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TBDS ARE EXPANDING
According to Rebecca Eisen, PhD, from the CDC in Fort
Collins, Colorado, despite the rise in infected individuals, just 3 ticks transmit most cases of reported TBDs in
the United States: Ixodes scapularis (blacklegged tick),
Amblyomma americanum (lone star tick), and Dermacentor variabilis (American dog tick).
“In recent decades, the numbers of many notifiable
TBDs have steadily increased,” she said. “For example,
the average number of reported Lyme disease cases has
roughly tripled from 1992 to 2015. Likewise, the number of reported cases of anaplasmosis, ehrlichioses, and
spotted fever group rickettsioses has steadily increased
from 2000 to 2015.”

The geographic distribution of several TBDs is also
expanding. From 1996 to 2015, the number of counties
in which Ixodes scapularis was considered to be established more than doubled. Other factors also contribute
to increases in the number of reported cases of TBDs
and their distribution, she explained, including increasing human contact with ticks, landscape changes, a lack
of effective prevention strategies, and improved diagnostics and clinical recognition.
No vaccines are available in the United States to prevent
TBDs in humans. Current prevention strategies, such as
personal protection measures, environmental modification, and tick suppression in animals, vary in efficacy
and acceptability. “There is a need to develop effective approaches for preventing TBDs. But perhaps an even bigger
challenge is how to deliver effective prevention strategies
to large numbers of people and ultimately reduce the
trend of increasing TBDs,” Dr. Eisen concluded.
TICK-BORNE SPOTTED FEVERS
The etiologic spectrum of tick-borne rickettsioses in the
United States has expanded during the past 15 years,
said Christopher D. Paddock, MD, from the CDC in
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s the numbers of reported cases of tick-borne
diseases (TBDs) continue to increase, so do
the range of ticks that can carry these diseases, the amount of TBDs that have emerged,
and the laboratory approaches to detect them, according to a panel of speakers in a March 21, 2017, webinar
presented by the Centers for Disease Control and Prevention (CDC).
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Atlanta, Georgia. Rocky Mountain spotted fever (RMSF),
caused by Rickettsia rickettsii, was the first recognized
TBD in humans in the United States. The organism has
a tropism for vascular endothelial cells, and the disease
progresses rapidly to involve the skin, producing the
characteristic maculopapular rash. Although RMSF can
cause death when it involves the brain and lungs, Dr.
Paddock stressed that doxycycline therapy has reduced
the fatality rate to about 5%.
Most cases are reported from the central and southeastern United States, where Dermacentor variabilis is the
main vector of the RMSF agent. However, Rhipicephalus
sanguineus, the brown dog tick, more recently emerged
as an unexpected vector of RMSF, noted Dr. Paddock.
Epidemic levels of RMSF emerged in several American
Indian communities in eastern Arizona between 2003
and 2012, with incidence rates approaching 150 times
the national average.1 Large populations of these ticks
have since expanded among free-roaming dogs in these
communities. Fortunately, however, a 2-year pilot integrated tick prevention program was initiated in 2012 in
one community with high rates of RMSF. This involved
acaricide spraying of yards and placement of tick collars on more than 1000 dogs, and significantly reduced
the number of ticks in this area and the number of cases
of RMSF. Whereas about 51% of dogs in the community
had visible tick infestations at the start of the tick control
initiative in April 2012, fewer than 6% of dogs had visible
infestations at the end of the project in September 2013.
RMSF was considered the only tick-borne rickettsiosis in the United States for more than 100 years, until
Rickettsia parkeri emerged in 2004. This is transmitted
by Amblyomma maculatum, the Gulf Coast tick, and also
causes a skin rash. However, the R. parkeri rash is typically sparser than that in RMSF and may involve small
vesicles or pustules. R. parkeri infection also produces a
distinctive eschar, a small focus of necrotic skin, at the
site of the tick bite. Eschars occur only rarely in RMSF,
said Dr Paddock, and while RMSF is life-threatening,
R. parkeri rickettsiosis is not.
The percentage of ticks infected with R. parkeri is also
greater than the percentage of ticks infected with R. rickettsii of R. parkeri, said Dr. Paddock. About 1 in every 2 to
4 Gulf Coast ticks have been shown to be infected with
R. parkeri. However, estimates suggest that fewer than
1 in 2000 ticks in the eastern United States harbor the
bacteria, he added.
EMERGING TICK-BORNE VIRUSES
“Most of us think of TBDs as fairly badly neglected in
the current environment, and tick-borne viruses are
neglected even among these neglected pathogens,” said
Gregory D. Ebel, ScD, from Colorado State University,
Fort Collins. According to Dr. Ebel, Powassan virus (a
flavivirus) is the tick-borne virus about which scientists
know the most. It is maintained in nature in 3 distinct
transmission cycles that involve woodchucks, squirrels,
and deer ticks. Recent cases in humans seem to be related to the deer tick-driven transmission cycle, and this is

partly why it is considered an emerging health threat in
the United States.
Since 2006, 68 cases of Powassan encephalitis have
been reported, said Dr. Ebel. Cases have occurred in the
northeastern United States and upper Midwest, consistent with transmission by deer ticks. Severe disease
occurs due to neurological involvement which arises
secondary to either inflammation in the brain or direct
neuronal injury, he noted.
First recognized in 2009 in Missouri, the Heartland virus, a phlebovirus transmitted by the bite of an infected
lone star tick, is another emerging tick-borne virus, said
Dr. Ebel. And one case of infection with Bourbon virus,
a thogotovirus, was also reported in 2015. This virus remains poorly understood, but is probably tick-borne.2,3
Many knowledge gaps persist about how new tickborne viruses emerge, and Dr. Ebel highlighted several
factors that hinder tick-borne virus research. In particular, the tick’s long life cycle—which often exceeds the
length of a research grant—is an extremely difficult
barrier to overcome, he concluded. (Learn more about
Powassan virus by reading, “Another Tick-Borne Disease
Growing in the United States: Powassan Virus,” available
at contagionlive.com/link/3.
LABORATORY DETECTION METHODS
Bobbi Pritt, MD, MSc, DTM&H, from Mayo Clinic in
Rochester, Minnesota, discussed testing methods for
diagnosing TBDs. Indirect methods measure the host’s
immune response to an infecting organism, she said,
and detect IgM or IgG class antibodies in serum. Serology is the method of choice for detecting many TBDs, but
Dr. Pritt stressed that it is also insensitive in the first few
days of an infection before antibody levels begin to rise.
But by the second or third week, its sensitivity significantly increases, she said.
In contrast, direct methods detect the organism itself
or some component of it. These include nuclei acid amplification tests, such as polymerase chain reaction to
detect the organism’s DNA or RNA. Although nucleic
acid amplification represents one of the earliest methods for detecting some organisms, it can be insensitive
if nucleic acid is no longer detectable when the patient
presents for evaluation. Nevertheless, it is especially useful for such organisms as the Ehrlichia species because
large amounts of their DNA and RNA are present during
the symptomatic stage of infection.
Several next-generation technologies are also emerging, said Dr. Pritt. Multiplex molecular panels can detect
multiple bacterial, viral, and parasitic pathogens in a single test. In addition, broad range sequencing uses common targets and allows targeted gene amplification with
subsequent sequence identification. “The last category
of emerging technologies that I find particularly exciting
is metagenomics,” she said, which allows amplification
of all nucleic acid in a specimen, whether bacterial, fungal, viral, parasitic or human in origin. “This is currently
very expensive and time consuming, but I think this is
bound to change in the future,” she concluded. s
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First International Conference on Zika Virus

Replikins Give Advance Warning
of Zika Outbreaks
BY KRISTI ROSA

Despite the
slight decline
globally, Brazil
Replikin counts
continue to
increase.
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(continued from cover)
In his presentation, Dr. Bogoch outlined that Replikins can be visualized in 3 ways: 3-D x-ray diffraction;
Mean and standard deviation of the concentration (the
Replikin count); and plotting individual specimen Replikin counts. To illustrate this, he provided the audience
with 3 respective examples. For the H1N1 pandemic, Dr.
Bogoch showed how 3-D x-ray diffraction could illustrate
the H1N1 HA gene increasing before the 2009 outbreak
occurred. He shared that this was probably the first local “pandemic that was tracked in real-time, from its first
signs of x-ray diffraction to its high point in 2009. So, we
actually had a few years of warning of this coming.”
He went on to explain that this visualization, or “visual imprint,” is supported by the Replikin count that, in his
example, was depicted to increase from 3.2 in 2001 to 5.5
in 2005 to a whopping 10.1 in 2009. 3-D x-ray diffraction
is “one way to visualize the Replikin peptides as they increase in number and spread over the surface of the gene.”
For the next example he then plotted H1N1 HA individual specimens in Mexico and New Mexico according to year.
“You can see the beginning pre-outbreak. You have a rise
in the Replikin count, from about 3 up to 8, and that was
the one that got a little bit of attention because we predicted a year before the outbreak of the pandemic that it was
going to occur and it did occur,” Dr. Bogoch explained.
He then showed the audience an example that plotted
individual specimen Replikin counts of Ebola in 20132014 and how they helped to predict the 2014-2015 outbreak and cessation. He stressed that what was being
seen was a “very different pattern” than the H1N1 HA
visualization. With Ebola, a huge increase in count was
seen in 2013, going from 1 or 2 to 25. Then, in October
2014, it significantly dropped and his team investigated if
the drop was real. They found that the drop was not only
real, but that it persisted through 2013, 2014, and 2015,
“and it’s still going on.” He explained, “Ebola is therefore
having a break for a moment, but when it starts to get
active again, we will be able to see it.”
Dr. Bogoch proceeded to compare the 2 plotted visuals of H1N1 outbreak in Canada and the 2014 Ebola outbreak in Africa and visually demonstrated two different
time-course patterns of gene mutation and molecular
evolution. Ebola illustrated the time-course 1 pattern
in that there was a rapid increase in Replikin count and
gene mutations (P <.001) “within 1 to 2 years in advance
of the clinical outbreaks, with high mortality, (40%-70%
in this case) followed by rapid cessation of gene change
within the year of the outbreak, followed promptly by
rapid cessation of the outbreak, and no recurrence within 2 years.”

The H1N1 influenza pandemic of 2009-2010 illustrated
the time-course 1 pattern in that there was a gradual increase in Replikin count/gene mutations (P <.001) “over
a period greater than 2 years in advance of the clinical
outbreak, followed by gradual cessation of both the gene
change and of the clinical outbreak, followed by annual
endemic recurrences. You may think that this has nothing to do with Zika, but what it does do is show us that if
you get enough samples and they are done carefully, year
by year, and you do the Replikin counts, the rise in Replikin counts are followed by a rise in the number of cases
of this disease,” Dr. Bogoch stated.
Zika is following more of a time-course 2 pattern, according to Dr. Bogoch. “We don’t expect it to have a sudden drop…Despite the slight decline globally, Brazil Replikin counts continue to increase, indicating [a] possible
repeat epidemic in Brazil in the coming summer season.”
Dr. Bogoch said he feels that Replikin technology reduces the pathogen’s advantage of surprising the world
once an epidemic hits. “You realize that, for centuries,
we have shown surprise any time any old outbreak
happens; it’s a chronic repeat. This, of course, keeps
the pharmaceutical companies very busy because they
say ‘Oh, you’re frightened by the outbreak? Just give us
some money and we’ll make you some vaccine.’ The
vaccine always comes just about when the epidemic is
leaving. So, hopefully, we’ve got a bit of advanced notice
here, and it provides more time for pre-outbreak public
health responses.”
In an abstract, Dr. Bogoch shared that Zika gene mutations are continuing to increase. They “markedly” increased in 2016, “as evidenced by the appearance of new
Zika Replikin strains.” Between 2000 and 2010, there
were only 3 Zika strains compared with 2010 to 2015,
when there were 12; 49 were detected as of December
4, 2016; and 54 were identified as of February 20, 2017.
“This means that we are in a very active heterogeneous
time of mutation because you have to have mutation to
make a structured change in the gene, and when you see
that, you know you’re in for big trouble if your vaccine is
based upon genes from the years before 2016,” according
to Dr. Bogoch. “As the [number of] mutations increases,
so does the risk of your vaccine being outdated.”
With this information, researchers will be able to track
Zika and predict when outbreaks could occur, thus providing more time for pre-outbreak public health response
and the development of “made-to-measure” vaccines.
Dr. Bogoch concluded with a quote from Hamlet: “The
readiness is all.” He explained, “I know that we’re all concerned with that, but now maybe we have some tools to
add to our knowledge of what’s happening.” s
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A Detailed Look at the Zika Epidemic in Brazil
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(continued from cover)
Dr. Vasconcelos opened the session by touching on
the fact that the results of genetic studies have revealed
that Zika has evolved into 3 genotypes, or strains: West
African, East African, and Asian. He continued on to
highlight a study that was published in 2007 by Edward
B. Hayes that discussed the first time Zika was detected outside of Africa and Asia. “The emergence of Zika
virus outside of its previously known geographic range
should prompt awareness of the potential for Zika virus to spread to other Pacific islands and the Americas.”
Zika was first recognized in early 2015 in the “metropolitan area of Maranhão” by a polymerase chain reaction test, but in his newest research, Dr. Vasconcelos
shows that “the virus arrived several months before the
outbreak.” So, what prevented Zika from being recognized as soon as it should have been for what it was?
“It was difficult to define if it was Zika virus, or Dengue, or chikungunya, 3 arboviruses that are circulating
together in Brazil. Perhaps this explains why Zika virus
[recognition was delayed] in Brazil, because the clinical
symptoms, when these occurred for Zika, [were] Dengue
fever-like or chikungunya-fever like; it’s very difficult,”
Dr. Vasconcelos explained. He then showed a table of
laboratory-confirmed cases of Zika virus from 2015, and
for Brazil, “it was estimated that half a million to 1.5
million infections” were confirmed. Nevertheless, these
numbers could potentially underestimate the true prevalence of Zika at that time due to the issues faced when
differentiating between the three vector-borne diseases.
When Zika initially hit Brazil, its threat to fetuses was
not yet known. However, in September 2015, there was
a notable increase in cases of microcephaly reported to
the Ministry of Health (MoH). By the following month,
“it was clear that an epidemic of microcephaly and other
central nervous system (CNS) malformations was occurring in Brazil, particularly in the northeast region, with
an increased incidence in the states of Pernambuco,
Paraiba, Alagoas, Rio Grande do Norte, Ceará, and others, but not in states of other geographical regions.” At
this point, a potential link between “the temporal association of the microcephaly cases” and the Zika epidemic occurring in the northeast was suggested, but no evidence had confirmed it yet.
On November 28, 2015, the MoH ultimately established
the relationship “between the increase in occurrence of
microcephaly and Zika virus infection through the detection of Zika virus genome in the blood and tissue samples
of a baby from the state of Pará,” as was reported in an epidemiological alert released by the Pan American Health
Organization and WHO. Dr. Vasconcelos explained that
the aforementioned newborn died within 5 minutes of
being born and presented with other “congenital anom-

alies” in addition to microcephaly, such as arthrogryposis
and atresia of the esophagus and trachea, among others.
Researchers from the IEC were able to demonstrate Zika
virus RNA within the “blood, brain, and viscera fragments”
of the newborn, and they passed this information along to
the MoH. This case marked the first “documented finding”
of Zika virus in a patient with microcephaly.
The MoH report detailed 2 additional Zika-related
deaths of patients “with respectively systemic lupus
erythematosus under
long-term use of steroids and Evans syndrome” These deaths
were also the first documented Zika-related
adult deaths. This was
just the beginning.
When it comes to an
epidemiological estimation of Zika virus
cases, the MoH estimates the range was
500,000 to 1.5 million
cases in 2015 in Brazil
and about 200,000 cases in 2016. Dr. Vasconcelos stressed, howevZika has evolved into 3 strains: West African, East African, and Asian.
er, that when it comes
to cases of microcephaly associated with Zika virus,
the average microcephaly rate per 100,000 live births
in Brazil has increased markedly since the time span
of 2010 to 2014. For example, in the northeast region,
the average microcephaly rate per 100,000 live births in
Paraíba between 2010 and 2014 was 7.4 compared with
436.2 in 2015.
Dr. Vasconcelos demonstrated this increase in microcephaly rates for a number of other states as well, with
most occurring in the region states of Pernambuco, Rio
Grande do Norte, Alagoas, and Sergipe. “More than 80%
of all Zika virus infections and 90% of microcephaly cases proceed from states in the northeast region of the
country.” According to Dr. Vasconcelos, the reason for
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this remains to be determined.
None
“Zika virus (ZIKV) is the causal etiologic agent of the
microcephaly and other CNS malformations. ZIKV in
SOURCE
persons with immunologic or autoimmune disorders can
First International
result in severe disease and deaths due to severe encephConference on Zika Virus
alitis. The high levels of ZIKV antigens/RNAs are found
in the brain of both babies with microcephaly and adult
PRESENTATION
patients suggest with intense neurotropism. The immuSession 1: Zika
nologic mechanisms of this phenomenon remain to be
Epidemiology
determined, but suggest a prominent Th2 response,” reZika Virus Epidemic in Brazil:
marked Dr. Vasconcelos. s
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HIV Infections Increase Among Young Gay and
Bisexual Men Despite Decrease in Overall US Cases

A high-impact
prevention
approach is
needed to
continue the
progress of
decreasing
infections in the
United States.
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per year among black gay and bisexual men.” Still, these
on Retroviruses and Opportunistic Infections in Senumbers are a positive sign after more than a decade of
attle, Washington, February 13-16, 2017. Despite this
increases in these populations.
progress, the CDC found that the decrease “was not the
However, the CDC saw a concerning increase in HIV
same among all populations or areas of the country.”
infections in certain ages and ethnicities:
• 35% increase among 25- to 34-year-old gay and
Among 35 states and Washington, DC, annual infections
bisexual males ( from 7200 to 9700)
of HIV decreased or remained stable. This recent analysis
• 20% increase among Latino gay and bisexual males
also demonstrated a decrease in infections from 2008 to
( from 6100 to 7300)
2014 among different transmission routes.
The researchers believe that efforts toward helping
According to the press release, “These data also show
individuals know their status and ensuring they are
regional disparities in southern states, which are home
virally suppressed through the use of early treatment
to 37% of the US population but accounted for 50% of eswith antiretrovirals led to the decline in annual HIV
timated infections in 2014. Future analyses will examine
infections. The availability of pre-exposure prophylaxis
racial and ethnic disparities of annual HIV infections.”
(PrEP) may have also led to this decline.
Another area of concern is individuals who inject
Jonathan Mermin, MD, director of the CDC’s Nationdrugs. Although the data
al Center for HIV/AIDS,
show a decrease in new
Viral Hepatitis, STD, and
infections of HIV in this
TB Prevention, was quotpopulation, according to Dr.
ed in a press release as
Mermin, “The opioid epidemsaying, “The nation’s new
ic in our country is jeoparhigh-impact approach to
dizing the dramatic progress
HIV prevention is workwe’ve made in reducing HIV
ing. We have the tools,
among people who inject
and we are using them
drugs. We need to expand
to bring us closer to a
the reach of comprehensive
future free of HIV. These
syringe services programs,
data reflect the success
which reduce the risk of HIV
of collective prevention
infection without increasing
and treatment efforts at
drug use and can link people
national, state, and local
to vital services to help them
levels. We must ensure HIV testing needs to be simple, available, and routine.
stop using drugs.”
the interventions that
To continue the progress toward decreasing HIV infecwork reach those who need them most.”
tion rates in the United States, the CDC is implementing
Eugene McCray, MD, director of the CDC’s Division of
a “high-impact prevention approach.” This approach “inHIV/AIDS Prevention, added, “Maximizing the power of
volves delivering scientifically proven, cost-effective, and
these new prevention tools, in conjunction with testing
scalable interventions, with particular attention to the
and education efforts, offers the hope of ending the HIV
most heavily affected populations and geographic areas.”
epidemic in this nation. Science has shown us the power
According to the press release, this will involve working
of HIV treatment medicines in benefitting people with
with national, state, and local partners to ensure:
and without HIV. ”
• HIV testing is simple, available, and routine
Progress was not seen in all groups, however. Accord• Individuals living with HIV get care and treatment,
ing to the same press release, “Gay and bisexual men
starting the day they are diagnosed
were the only group that did not experience an overall de• Those who are not infected with HIV have prevencline in annual HIV infections from 2008 to 2014,” which
tion information and tools, such as comprehensive
could be because “reduced infections among whites
syringe services programs and PrEP, as indicated.
and the youngest gay and bisexual men were offset by
More information on the progress made towardsdeincreases in other groups.” Instead, the results remained
creasing HIV infections and the CDC’s prevention efforts
relatively stable at 26,000 infections per year among “gay
is available at the CDC website. s
and bisexual men overall and about 10,000 infections
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HCV Screening Should Not Just Focus
on At-Risk Populations
BY CAITLYN FITZPATRICK

(continued from cover)
acquiring HCV infection. According to the Centers for
Disease Control and Prevention (CDC), these individuals are five times more likely to be infected with HCV.
Although baby boomers are at a higher risk for HCV, it
isn’t completely understood why that is. Some researchers say that HCV transmission was highest from the
1960s to 1980s, while others attribute it more to the fact
that this group was exposed to infected medical equipment before sufficient transmission precautions were in
place. This is why the CDC recommends all baby boomers get tested, even if they don’t have any other risk factors. Beyond this generation, those who have ever injected drugs and those who received a blood transfusion or
organ donation before 1992 are advised to get tested.
The study presented at CROI 2017 examined 329
non-baby boomers tested between July 1, 2015, and June
30, 2016. The analysis did not match controls for age, sex,
or race—although clinical studies typically do—because
the researchers wanted to observe potential differences.
Of the study participants, 80 (1.7%) were HCV antibody–
positive (Ab+) or indeterminate compared with the 249
HCV antibody–negative (Ab-) controls.
Baseline characteristics for the 329 participants differed based on whether they were Ab+ or Ab-. Respectively, the results showed that about 55.8% and 45% were
female, 48.2% and 36.3% were African American, and
69.1% and 46.3% held private insurance. The average
age differed depending on if the participants were in the
baby boomer age group.

Risk factors that could contribute to HCV infections
were documented among the participants. For the Ab+
and Ab- groups, these risk factors included opiate prescriptions (40% and 20.1%, respectively), elevated liver
function tests (17.5% and 14.5%), drug use (35% and
1.6%), high sexual behavior (6.3% and 16.9%), renal
disease (2.5% and 2%), sexually transmitted infections
(10% and 10%), and HIV (5% and 2.8%). One participant
had a blood transfusion (Ab+), 2 had cirrhosis (Ab+),
and 3 had alcohol abuse (2 Ab+, 1 Ab-). About 50% of
those participants in the age clusters of 46 to 50 and 71
to 75 tested positive for HCV. Eighteen HCV Ab+ (23%)
and 123 HCV Ab- (49%) participants did not have any
risk factors.
The researchers explained, “There was a significant interaction for age and opiate prescription use with those
over 40, with an opiate prescribed 11 times more likely
to be [ for] hepatitis C Ab+ [patients].” Participants were
also more likely to be HCV Ab+ if they had drug use or
Medicaid (over private insurance) and were Caucasian
(over any other race).
Previous research shows that drug use is a strong indicator of HCV-positive status, and the results of this recent study back that up. However, the researchers also
found that more non-baby boomers with HCV are Caucasian than African American—which is the opposite
among baby boomers.
The authors concluded, “Testing non-baby boomer patients only on the basis of risk factors has the potential to
miss a significant number of hepatitis C Ab+ patients.” s
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How Behavior-Change Strategies Can Help Prevent
Hospital Infections
BY KRISTI ROSA

The behaviors
that are easiest
to change are
simple and
repeated.
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will be taking on the behavioral change, “what that person thinks, what they know, what they believe, [and] what
they feel, [are] all personal-level variables [that] influence behavior,” Dr. Kreuter said. Environmental factors
consist of social factors, such as the individuals in one’s
surroundings, laws or policies, or any other environmental conditions that “present or restrict opportunities for
people to engage in particular behaviors.” Lastly, there
is behavior itself, and the key takeaway that Dr. Kreuter
stressed is that “behavior is not behavior is not behavior;
it’s not one thing. The characteristics and the demands
of different behaviors are different, and you have to understand those [differences] if you are going to be able to
select appropriate strategies to change those behaviors.”
Dr. Kreuter then proceeded to outline a 3-step
approach for assessing and addressing a problem from
a behavioral science perspective. The first step is to “try
to understand behavior, people, and environment for
a particular behavior or set of behaviors.” Then, try to
identify the determinants of that behavior. Finally, you
can begin developing and testing strategies for changing
that behavior.
To tackle “understanding behavior, people, and environment,” identifying key behaviors in the healthcare setting is key. Those of particular interest include, for starters, sanitizing hands when going in and out of patient
rooms, ensuring that healthcare workers are vaccinated
or staying home when ill, antimicrobial stewardship, and
adhering to guidelines for standard procedures such as
removing catheters or central lines.
After gaining understanding, your next focus is on
identifying determinants of behaviors, aka the factors
that influence behaviors. According to Dr. Kreuter, there
are 3 types: predisposing factors, enabling factors, and
reinforcing factors.
Dr. Kreuter explained, “Predisposing factors are those
that increase or decrease a person’s motivation to engage
in behavior change. Next, enabling factors are those that
support or hinder a person’s efforts to make a desired behavior change: ‘I’ve decided to change, I’m attempting to
change this behavior, what is it that makes it easier or
harder for me to do that?’ And then, reinforcing factors.
‘When I’ve actually engaged in the behavior, what happens next that encourages me or discourages me from
continuing that desired behavior?’ ”
The behaviors that are easiest to change are simple and
repeated; support social norms; and have both certain
and immediate benefits to the individual performing the
behavior change, according to Dr. Kreuter.

Many desired behaviors are easy to develop. For the
most part, they’re habitual, including such behaviors as
performing handhygiene or receiving a flu shot annually. One challenge, however, lies in the fact that many
of these behavior changes are beneficial to others more
than the individual performing them. Additionally, the
consequences are experienced by someone else if they
are not performed sufficiently. Dr. Kreuter explained, “It’s
not as if the patient turns green and crumples up the moment you touch them with an unwashed hand.” When a
behavior’s consequences are not immediate, that behavior tends to yield low accountability.
To overcome such challenges, someone trying to influence others’ health-behavior changes must “identify
meaningful benefits” of change “to the person engaging
in the behavior,” said Dr. Kreuter. Trying to personalize
the consequences for that person, as well as altering professional norms, will also help. Dr. Kreuter stressed that
the best motivation for engaging in behavioral change
will vary from person to person. He said, “We should
never assume that our reason for doing a behavior—prevention!—or caring about it, is what is going to motivate
people to act. Do we want people to do the behavior for
our reasons or do we want [them] to do the behavior? I
think it’s the latter.”
Dr. Kreuter stressed that the path to behavior change
focuses on 2 concepts: relevance to the individual’s life,
and self-reflection. He said, “Getting people to consider a
behavior change [is easier when] it relates to them, their
family, their life, and their career. When you can do that,
then you have a chance.” This can be done by making the
individual aware that a problem exists, that the problem’s consequences affect others, and that these others
who are affected are actually just like them. With such
awareness, they are more likely to reflect on the problem
and take preventive action.
“Promoting behavior change in ways that make it very
personally relevant” is the best strategy, Dr. Kreuter summarized. “Using authentic stories from credible messengers that stimulate emotion, trying to identify meaningful benefits and meaningful consequences for the
behaviors that you’re trying to promote, providing people with performance feedback, changing social norms,
addressing some of these biases we talked about”—all of
these, he concluded, play a role in how behavior changes
can work to prevent hospital infections.
This article is an abridged version of the original article.
Please read our full coverage of this conference session at
contagionlive.com. s
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Dr. Cosgrove explained how the goals for AS programs
(ASPs) have shifted over time. When ASPs were first
developed, the driving force behind them was primarily
to reduce antibiotics’ cost. In the 1990s and 2000s, there
was only somewhat of a focus on reducing antibiotic resistance, and stewardship was not thought of as a
patient safety issue.
The driving force behind these programs appears to have
shifted. “Now there is a recognition that antibiotic stewardship is not just there to save money. I like to really believe that there has been a shift to antibiotic stewardship
being there to optimize the safety of patients [receiving
antibiotics],” explained Dr. Cosgrove. Having a common
vision dedicated to patient safety is “where we are now.”
National requirements for antibiotic stewardship are
emerging across all healthcare settings. In fact, 48%
of hospitals “have robust antibiotic stewardship programs as defined by the Centers for Disease Control and
Prevention (CDC).” However, Dr. Cosgrove noted that
there are not as many long-term care or ambulatory
practices that have organized AS activities, and although
a national surveillance system for inpatient antibiotic use is currently in place, there is slow uptake. When
it comes to acute care, she said, there is one “major
driver” that calls for “antibiotic stewardship in hospitals
and other settings,” namely the 8 Elements of
Performance defined by The Joint Commission (TJC), the
hospital accreditation organization.
The Elements of Performance have “good synergy and
alignment with the CDC’s Core Elements and with societies, particularly with SHEA and the IDSA [Infectious Diseases Society of America], and with groups writing and
enforcing the requirements, such TJC and CMS [Centers
for Medicare & Medicaid Services],” noted Dr. Cosgrove.
She added, “There are also many components of the requirements that are reasonable and actionable,” such as
the requirement of having leadership support, having
antibiotic stewardship fall under “Medication Management” rather than “Infection Control,” and the adequate
emphasis on the importance of interventions, which “are
the bread and butter of antibiotic stewardship.”
A large issue that Dr. Cosgrove noted regarding acutecare requirements was that a lack of understanding seems
to surround how the TJC will assess ASPs during survey.
“There seems to be a focus on those patients that we do
not usually touch in stewardship programs,” said Dr. Cosgrove. These patients include “emergency department
patients who are prescribed antimicrobials, ambulatory
and clinic patients surveyed under the hospital program

who are prescribed antimicrobials, [and] hospitalized
patients who will be discharged on antimicrobials.”
She also touched on the CMS requirements pertaining to long-term care, which are particularly important
since there are 15,000 facilities, housing 1.5 million residents, which are reimbursed by CMS. The CMS infection control requirements for long-term care have been
revised to require ASPs starting on November 28, 2017;
this means that such facilities will be required to have an
infection prevention and control program (IPCP) that includes an ASP, which should incorporate “antibiotic use
protocols and systems for monitoring antibiotic use” as
well as “recording incidents and corrective actions taken
by the facility.” Furthermore, the IPCP should be led by
an infection control and prevention officer, and a pharmacist “must review the resident’s medical record when
performing the monthly drug regimen review when the
patient is receiving an antibiotic.”
Dr. Cosgrove emphasized that she feels the CMS requirements focus on the most important AS components:
“providing guidance for use, and monitoring use.” However, she questioned the language used in the Federal Register that seems to place leadership responsibilities with an
infection control and prevention officer. “We know from
our experience in the inpatient setting that physician
and pharmacist leadership is likely needed for sustained
change in antibiotic use,” Dr. Cosgrove commented.
Although the TJC will not solve all problems that
need to be addressed, staying on top of how these
requirements are developed and applied is imperative. In
order to improve ASPs, a clear understanding of the “best
practice in stewardship interventions in different settings”
is needed. According to Dr. Cosgrove, it is also imperative
to “expand the evidence base for optimal antibiotic use,”
to “improve measurement of overall and appropriate
antibiotic use,” and to improve integration of efforts
across all healthcare settings. Gaining better insight into
prescribing behavior is also needed.
Dr. Cosgrove concluded, “There are 2 pieces of the pie.
First, we have to leverage and improve new requirements
to develop and expand stewardship across the healthcare spectrum. Then, we have to work to modify behavior around antibiotic prescribing by addressing these
adaptive concerns. And if we do that, I think we will see
sustained improvement in antibiotic use, and then antibiotics will be great again! ”
This article is an abridged version of the original article.
Please read our full coverage of this conference session at
contagionlive.com. s
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