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Psychological Concepts
That Affect Antibiotic
Prescription Practices

Examining Contact
Precautions in Nursing
Homes

A

I

solation precautions in longtermcare settings, specifically nursing
homes, can be particularly challenging as individuals in these facilities have a wealth of
characteristics that
require special considerations. Across
the country, there
Robin Jump, MD, PhD
are more than 15,500
nursing home facilities, which care
for about 1.4 million individuals daily
and 4.1 million annually. About 15% of
those living in nursing homes are under 65 years of age, and approximately 40% are over 85 years of age. More
than half of these individuals have
dementia, and 5% to 25% are living
with some sort of indwelling medical
device. “The other thing that's special
about this population is that they are
highly dependent on help for ADLs
[activities of daily living], bathing,
(continued on page 26)

How Can We Improve
Cleaning, Disinfection
Practices to Reduce HAI
Transmission?

A

reoccurring theme discussed
throughout the Society for
Healthcare Epidemiology of
America (SHEA) Spring 2017 Conference was finding ways to prevent the
transmission of health care–associated infections (HAIs) in health
care facilities. David P. Calfee, MD,
MS, associate professor of medicine
and, health policy and research, Weill
Cornell Medicine, examined the role
that the environment plays in transmission and why cleaning and disinfection measures must be improved
to reduce these infections.
The hospital environment frequently harbors a variety of pathogens. For
example, investigators have shown
that 42% of rooms holding patients
with Acinetobacter baumannii infection were contaminated with that
(continued on page 28)

EMERGING DISEASES

Candida Auris: The Rise of
a New Fungal Threat
By Ryan W. Stevens, PharmD, BCPS, and William Barany, PharmD

I

n June 2016, the Centers for Disease Control and Prevention (CDC) issued
an alert regarding an emerging fungal pathogen of concern, Candida
auris.1 The organism was first described in 2009 after being isolated
from the external ear canal of a patient in Japan; however, the first known
isolation of the organism occurred in a Korean pediatric surgery patient with
fungemia in 1996.2 Since then, there have been reports of infections due to
(continued on page 20)
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Repurposing Licensed
Drugs in the Fight
Against Zika Virus

arlier this year, at the First
International Conference on
Zika Virus, Robert W. Malone,
MD, MS, discussed repurposing licensed drugs to serve as both therapy
and prophylaxis for Zika. Contagion™
sat down with Dr. Malone to talk
about his research.
It is a truth universally acknowledged that drug production is not only
a costly feat but also a time-consuming
(continued on page 24)
STRATEGIC PARTNERS

Modifying Prenatal Care
for Pregnant Women With
Antenatal Microcephaly

ne of the factors that make the
Zika virus so worrisome is the
threat it poses for pregnant
women and their unborn fetuses.
Pregnant women who are infected
with Zika risk transmitting the virus
to their fetus, and this transmission
can have a number of severe consequences. This global problem has researchers worldwide dedicating their
efforts to studies that seek to further
(continued on page 25)

s more bacteria develop resistance against the antibiotics
available to treat them, health
care workers struggle to fight back,
particularly when it comes to prescribing treatments. Many antimicrobial stewardship programs call for a
reduction in inappropriate prescribing; however, to meet this goal, current behaviors need to change.
At the Society of Infectious Disease
Pharmacists Program at the American Society for Microbiology Microbe
2017 meeting in New Orleans, Conan
MacDougall, PharmD, MAS, BCPS-AQ
ID, professor of clinical pharmacy,
University of California, San Francisco, School of Pharmacy, took a closer
look at behavioral change interventions and what works when it comes
to improving prescription practices.
Early on in his presentation, Dr.
MacDougall shared 2 psychological
concepts that are “powerfully at play,”
(continued on page 32)

The Surprising Impact of
Viruses on CAP and the
Utility of Procalcitonin
in Treatment Decisions

P

neumonia is the leading cause
of death in children and the
leading infectious killer of adults.
Notable advances in
our understanding of
pneumonia etiology
and viral infections
versus bacterial infecDerek J. Williams,
MD, MPH
tions were presented
in the last session of the American
Society for Microbiology Microbe
2017 meeting in New Orleans.
Derek J. Williams, MD, MPH, a physician–scientist with the division of
Hospital Medicine at Vanderbilt University, Department of Pediatrics, elaborated on the latest epidemiological
and etiological studies on pneumonia.
He highlighted that the latest epidemiological studies have revealed that
(continued on page 30)
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s the influential management consultant and business
visionary Peter Drucker once said, “The entrepreneur
always searches for change, responds to it, and exploits it
as an opportunity.” In health care, practitioners and practice leaders
do much of the same as new pathogens are continually being found.
One new pathogen is Candida auris, and, on page 20, authors Ryan
Stevens, PharmD, and William Barany, PharmD, illustrate what we
have learned so far about this emerging fungal threat. Since being
discovered in the United States in 2013, 77 infections with C. auris
MIKE HENNESSY, SR
have been reported. Perhaps most disturbing is the fact that these
infections seem to be mostly health care–associated in nature, shining light on the fact that
despite major advances and recent reports of decreasing rates of health care-associated
infections,1 much work is still needed to be done.
This can be seen as another opportunity to respond to change. Although some rates of some
health care-associated infections may be decreasing, health care providers are still being
faced with cases of antibiotic-resistant infections in health care facilities, such as infections
with Methicillin-resistant Staphylococcus aureus and Clostridium difficile. Many of these
infections owe their presence to inappropriate antibiotic prescribing and thus, the Centers for
Disease Control and Prevention recently released their “Antibiotic Use in the United States,
2017: Progress and Opportunities” report. The authors assert that in order to truly improve
patient care, health care providers must focus on appropriate antibiotic use, which not only
includes prescribing the appropriate medication, but also prescribing the appropriate
duration of therapy.2 To this end, on page 12, authors Alexandra Hanretty, PharmD, and Jason
Gallagher, PharmD, explore the appropriate duration of therapy for hospital-acquired pneumonia and ventilator-associated pneumonia, particularly in terms of de-escalation of therapy.
Although not much data exists on de-escalation of therapy, Gallagher and Hanretty assert that
the process will not affect treatment and will, in fact, lessen a patient’s chance of becoming
infected with more multidrug resistant pneumonia infections. They stated, “by shortening
antibiotic duration, overall antibiotic exposure is lessened, reducing selection pressure for
multidrug resistant organisms.”
Though we continue to focus on emerging pathogens and appropriate antibiotic use, we
will keep you informed of breaking news and updates through our website, 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 and thanks for reading!
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MEDICAL WORLD NEWS

UNC Researchers Identify New Target for Potential HIV Cure
By Kristi Rosa

CDC / Jessica A. Allen, Illustrator: Alissa Eckert, MS/ Wikipedia.com

A

good deal of progress has been made in the
fight against HIV. Decades ago, when an individual received an HIV diagnosis, it essentially equated to a death sentence, but now,
through antiretroviral therapy (ART), these individuals
can live longer lives with fewer adverse effects. Still,
once an individual is infected with HIV, they have it for
life; however, the more that researchers learn about the
virus, the closer they may come to finding a cure.
One such discovery occurred at the Division of Infectious Diseases at the University of North Carolina
(UNC) School of Medicine, where researchers found
that HIV not only infects T cells, but can also persist in
macrophages. According to a UNC press release, “The
discovery of this additional viral reservoir has significant implications for HIV cure research.” Those who are
actively working on a cure for HIV could potentially use
these findings to gain the upper hand on the virus.
“These results are paradigm changing because they
demonstrate that cells other than T cells can serve
as a reservoir for HIV,” lead author Jenna Honeycutt, PhD,
postdoctoral research associate in the UNC Division
of Infectious Diseases, said in the press release. “The fact
that HIV-infected macrophages can persist means that
any possible therapeutic intervention to eradicate HIV
might have to target 2 very different types of cells.”
T cells are white blood cells that are key players in
protecting individuals from infection. When they detect
intruders, such as HIV, they will elicit signals triggering
the body’s immune system to respond. However, once
an individual is infected with the virus, the virus will
attack the T cells, weakening the immune system. Prior to this discovery, most cure research was focused on
eliminating the virus from these cells.
However, T cells are not the only targets of HIV. Macrophages, which are myeloid lineage cells that, “have
been shown to express CD4, CCR5, and CXCR4 and to
be susceptible to HIV and [simian immunodeficiency
virus] SIV infection in vitro and in vivo.” In spring 2016,
the research team, led by J. Victor Garcia, PhD, professor of medicine, microbiology, and immunology
at the UNC School of Medicine, was able to demonstrate that “tissue macrophages [were able] to support
HIV replication in vivo in the total absence of human
T cells.” Despite this discovery, there were still some
unknowns, such as: How would macrophages respond
to ART? And, after treatment, do macrophages serve as
an additional HIV reservoir?
To answer these questions, the team conducted
another study, using a “humanized myeloid-only mouse
(MoM) model devoid of T cells.” They found that ART
had a suppressive effect on the virus, preventing it from
replicating within the macrophages. However, when
treatment was interrupted, the team detected viral

rebound in one-third of the test animals, showing that,
despite treatment, the virus was able to persist in the
macrophages. According to the press release, these
findings were “consistent with the establishment of persistent infection in tissue macrophages.”
This is the first study to show that macrophages are
not only capable of being infected with HIV but also responsive to ART, Dr. Honeycutt said. “In addition, we show
that productively infected macrophages can persist
despite ART and, most important, that they can reinitiate and sustain infection upon therapy interruption
even in the absence of T cells—the major target of HIV
infection,” she explained.
According to the press release, Dr. Garcia and his research team plan to further explore:
• What regulates HIV persistence in tissue
macrophages
• Where in the body persistently infected
macrophages reside during HIV treatment
• How macrophages respond to possible therapeutic
interventions aimed at eradicating HIV
from the body
When thinking large scale, researchers can use these findings to add to the slowly growing arsenal against HIV. 

Norovirus Outbreaks
Take California Schools
by Storm
By Einav Keet

W

hen the 2016-2017 school year
ended, thousands of students
in California were suffering
from outbreaks of norovirus.
The highly contagious virus causes
about 20 million cases of acute gastroenteritis in the United States every year,
resulting in as many as 71,000 hospitalizations and up to 800 deaths. Although
the illness typically subsides within 3 days,
it can cause severe dehydration that requires hospitalization and treatment with
intravenous fluid. Young children and
the elderly are most likely to experience
severe illness from the virus.
The outbreaks occurred in schools
across California, including in Yolo County, where 3374 students and staff members from at least 32 schools were infected. In response to the outbreak in the
Sacramento area, 2 schools with a high
number of illnesses closed and extended
Memorial Day weekend to limit students’
exposure to infected classmates.

Researchers
found that HIV
not only infects
T cells, but can
also persist in
macrophages.

Over 3300 students and
staff members from at least
32 schools were infected.

“While we have enhanced our cleaning efforts and worked to limit student
interactions on campus, we need to take
an even more aggressive approach
at these 2 schools to end the outbreak,”
said Tom Pritchard, interim superintendent at Yolo County’s Woodland
Joint Unified School District, in a statement. “Having students and staff away
from school for 4 days will greatly reduce
[the rate of] transmission of the virus and
allow for additional deep cleaning at
both sites.”
These outbreaks followed others
earlier this spring in Santa Monica and
East Bay schools, where hundreds of
students as well as many of their family
members became ill. The series of outbreaks in California also affected at
least 13 schools in the Bay Area’s Santa
Clara County, leaving hundreds of students sick and causing schools to cancel after-school programs and extracurricular activities. 
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Zika Vaccine Is on Track, But at What Cost?
By Sarah Anwar

T

he Zika virus has been plaguing
many countries in the Americas
for the past 2 years. Although infection with the virus is usually mild,
it can have severe consequences in developing
fetuses, making it a dangerous diagnosis for
pregnant women. Unfortunately, reliable results for Zika virus diagnostic testing can take
weeks, and a vaccine is not yet available.
However, this may soon change. The
Centers for Disease Control and Prevention
(CDC) recently updated its Zika testing guidelines for asymptomatic
pregnant women who may have
been exposed to the virus either
through travel or by living
in an area with active Zika
transmission. As of May 5,
2017, the CDC recommends
that women who were possibly exposed to the virus,
but have not exhibited symptoms, be tested using the Zika
virus IgM (immunoglobulin
M) Antibody Capture EnzymeLinked Immu-nosorbent Assay, or
Zika MAC-ELISA, diagnostics test,
and the Zika virus nucleic acid test. By

administering these tests concurrently, physicians can accurately detect and diagnose recent Zika virus infection. However, these tests
require doctor visits as well as laboratory testing and confirmation, which may take time.
Recently, doctors from Michigan’s Beaumont
Hospital, led by Royal Oak urology scientist
Laura Lamb, PhD, developed a “quick, simple
test” that “does not even need a doctor,” according to the press release. The new test uses
a urine sample to detect Zika virus infection
in as little as 30 minutes. The team’s findings
were presented at the 2017 Annual American
Urological Association meeting. The test is
currently in research phase and is therefore
not yet available for public use.
Commenting on the versatility of the test,
Dr. Lamb said, “When we discovered we could
reliably detect Zika virus in urine, we knew
we had the potential to change lives all over
the world…We are currently working on developing a urine-based test that would allow
for rapid and accurate detection of not only
Zika but also viruses such as dengue, yellow
fever, chikungunya, and West Nile virus.” She
added that timely detection of such infections
would allow for faster treatment and may even
“save lives.”

Then again, wouldn’t it be nice to have a Zika
vaccine to prevent infection in the first place?
In mid-May 2017, STAT reported that Sanofi, an international pharmaceutical company, declined the US Army’s request to lower
Zika vaccine costs in the United States; Sanofi would exclusively sell a vaccine. According to the news outlet, the vaccine is being
developed using US taxpayer funds in addition to an impending grant of $130 million.
Médecins Sans Frontières (MSF, or Doctors
Without Borders) claims that this vaccine
was originally developed by scientists from
the Walter Reed Army Institute of Research
and supported by $40 million in grants from
the Biomedical Advanced Research and Development Authority.
The organization stated, “MSF objects to
the granting of an exclusive patent license on
a [US] government-funded invention to a single pharmaceutical company as well as to the
lack of conditions to ensure the vaccine will be
appropriately developed and made available
and affordable to all patients and medical providers who administer vaccines in the [United
States] and globally.”
In the fight against Zika, it seems that one
step forward is another step back. 

Reservoirs of Latent HIV Hinder Quest for a Cure

H

IV has remained stubbornly impervious to a complete cure,
and researchers have uncovered new evidence that may
explain this problem, at least in part. In patients being treated
with antiretroviral therapy (ART), a latent form of HIV residing in
immune cells appears to be able to continually reproduce, potentially
reactivating the virus in the body and offering resistance against ART.
According to researchers at Johns Hopkins University School of
Medicine, this latent HIV has an extremely long half-life, presenting a
significant obstacle to complete eradication of the disease.
To learn more about the reservoir of latent HIV in immune cells,
the research team grew CD4 cells from the blood of 12 HIV-positive
patients who were on ART. The cells were then stimulated with rounds
of various chemicals to induce them to divide and proliferate. Each
time the cells were stimulated, they were split into 2 groups, 1 of which
was the control group. The other group of cells then went through
the stimulation process again. The researchers discovered that the
stimulated cells were able to proliferate without releasing active HIV
but that the new cells created from this division did result in active HIV.
In addition, the scientists discovered that when they sequenced the
genomes of the viruses released after each stimulation, the viruses were
almost all genetically identical. This supported the theory that the viruses
had replicated during the study rather than coming from different HIV
types, as some infected people harbor more than one type of HIV.

4 | Contagion ™ • August 2017

“These [latently infected] cells are present in everybody [with HIV],
but they’re very rare—about 1 in a million,” Robert Siciliano, MD, PhD,
professor of medicine at Johns Hopkins University School of Medicine
and an author of the study, told Contagion™, adding that the medical
community has known for roughly 20 years that these cells exist in HIV
patients. “What’s new in the last year is [the] understanding [of] why
these latently infected cells never go away.”
The scientists discovered that these cells divide without producing
HIV—although later they may begin to produce the virus; researchers
aren’t sure why this happens. “The finding that they are actually
proliferating is disturbing,” Dr. Siciliano said, adding that this cell
replication is the reason the scientific community has been unable to
come up with a complete cure: “This division helps keep these cells
from disappearing.” By contrast, he notes, hepatitis C has proved quite
curable because a latent form of the disease doesn’t exist. Patients
are able to take medications that eradicate the virus; once an individual has gone three months without detectable levels of hepatitis
C in the blood, they are considered cured.
Going forward, Dr. Siciliano and his team plan to focus on HIV’s
propensity to replicate. “We’d like to figure out what’s causing the
proliferation [of the cells] and if there’s any way to stop it,” he said.
If their research yields answers, this will likely represent a significant
breakthrough in the quest to wipe out HIV for good. 
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Could CRISPR Spread
Multidrug-Resitant
Organisms?

Vaccine-Preventable
Diseases in the Dental
Arena
By Nicola M. Parry, BVSC, MRCVS,
MSC, DipACVP, ELS

By Saskia v. Popescu, MPH, MA, CIC
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RISPR (clustered regularly interspaced short palindromic repeats),
also called CRISPR-Cas9, is a geneediting tool that allows researchers
to target a specific site in the genetic code
and edit the DNA. Like a pair of scissors and a
copy-and-paste tool, this technology allows
scientists to permanently modify genes,
opening the door for treating genetic diseases
while also raising ethical red flags.
What makes this gene-editing tool such a
hot topic, aside from its precision, is its ease of
use, and low cost. CRISPR makes gene editing
significantly easier, and do-it-yourself (DIY)
kits are available to nonprofessional users (or
“citizen scientists”) for $150. This means that
the potential CRISPR DIY biohacker can now be
just about anyone, which leaves many worried.
Some say that CRISPR could allow nefarious actors to develop biological weapons
or careless DIY biohackers to accidentally
create or release dangerous organisms. On the
other hand, some researchers are noting that
it still requires a significant amount of scientific knowledge and that the real risk is low.
The debate on the risks versus the rewards
of CRISPR has been going on since the technology was first developed. Whichever side
of the fence you stand on, the truth is that as
biotechnology races forward, oversight and
policy efforts are lagging in efforts to catch up.
So where does this leave us with the latest
CRISPR news?
In May 2017, the European Centre for Disease Prevention and Control (ECDC) made
an announcement that drew attention to a
new and unanticipated risk for genome-editing kits. Several countries in Europe recently
found themselves responding to contaminated CRISPR kits. Although the kits—from the
specific American supplier, The Odin—were
meant to include a harmless laboratory strain
of E. coli HME63, they were, in fact, contaminated with 3 organisms, including some that
are drug resistant.
The ECDC recently released its risk assessment, pointing to the detection of Klebsiella
pneumoniae, Enterobacter spp., and Enterococcus faecalis in the kits. Despite this finding,

The potential CRISPR do-it-yourself
biohacker can now be just about anyone.

the ECDC noted that the risk is low for users “because the manipulation of the kit
does not involve percutaneous injury-prone
manipulations. However, infection resulting
from the contamination of broken skin or
mucous membranes may occur, even though
the kit recommends and provides disposable gloves.” As a result of the contamination that was first reported by the Bavarian
Health and Food Safety Authority, Germany
has halted imports of these CRISPR kits.
This latest news is especially concerning
because it brings to light not only the risk
for contamination within the kits but also
that multidrug-resistant and ESBL-producing (extended-spectrum β-lactamases–
producing) organisms have a new avenue
into the population. Not only do resistant
bacteria pose a risk to the kit user, but they
can also persist in the environment and be
transmitted through household contact.
This incident also raises the concern that
a skilled biohacker with the wrong intentions might make the already resistant organism more resistant or potentially more
transmissible. Perhaps even worse (and not
considered), the ECDC has implored users
of the kit to properly dispose of their used
materials to avoid additional contamination
into the environment.
Will CRISPR kits be a new source for the
spread of resistant organisms? This latest
event with DIY kits points to a much broader realm of unknown risks that we may not
even be considering. Current oversight efforts are struggling to keep up with the pace
of biotech innovation, and the risk of contamination only compounds the biosafety/
biosecurity threats of garage gene editing. 

n a recent review article published in the
journal Dental Clinics of North America,
Leslie R. Halpern, DDS, MD, PhD, MPH, of
Meharry Medical College in Nashville,
Tennessee, highlighted vaccine-preventable diseases that pose a high risk in the
dental health care setting.
Noting the global increase in transmissible vectors of infectious diseases, Dr.
Halpern emphasized that oral health care
professionals are at high risk for transmission of significant bacterial and viral microorganisms, particularly because of their encounters with sharp instruments. “[D]entists
experience puncture wounds by needles
more than any other health care specialist,”
she wrote. However, studies continue to show
that many dentists still do not use personal
protective equipment to protect against exposure to infections.
Studies have highlighted a low awareness of vaccine-preventable diseases
among dental practitioners. Because
several vaccine-preventable diseases are
frequent transmitted in the dental care
setting, a significant need to improve
immunization by and among oral health
care practitioners exists, to prevent spread
of disease within communities.
Indeed, Dr. Halpern emphasized that
every dental practitioner should be immunized against important vaccine-preventable diseases throughout their oral
health care career. In particular, the Centers for Disease Control and Prevention
recommend that dentists, as well as all
other health care practitioners, receive
the following vaccines: hepatitis B; influenza; measles, mumps, and rubella (MMR);
meningococcus;
tetanus,
diphtheria,
and pertussis (Tdap); and varicella zoster
(chicken pox).
In addition, specific vaccines that are recommended for immunocompromised oral
health care practitioners include the polysaccharide vaccines such as Haemophilus influenzae type B and pneumococcal vaccines.
According to Dr. Halpern, “[C]ontinuing
education that focuses on vaccine-preventable diseases will increase vaccine awareness
and decrease the transmission of infectious
diseases within the oral health setting.”
Further evaluation of vaccine effectiveness as a preventive strategy in the dental
health care arena is also needed to
develop an algorithm for immunization that
centers on the oral health care practitioner,
she concluded. 
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Approximately 15% of cancer cases worldwide are caused
by infections such as human papillomavirus (HPV).

Risk for Cancer-Causing Infections Highest
in Low- and Middle-Income Countries
Despite Progress, More Research Is Needed on Cancer Prevention, Hepatitis B, and HPV Vaccines
BY DEANNA KEPKA, PHD, MPH
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instance, compared with high-income countries, lowand middle-income countries show a larger proportion
of cancer cases related to infections attributed to HPV,
HBV, and HHV-8. High-income countries, on the other
hand, show a larger proportion of their cases attributed
to H pylori and HTLV-1.1,3 There is geographic variation
in both the range of rates of cancers caused by oncogenic infections and the types of infections that most
commonly cause cancers and I explore these differences
in the next several sections.3
HUMAN PAPILLOMAVIRUS, HIV CO-INFECTION,
AND HUMAN HERPESVIRUS
Among women around the world, more than half of all
cancers attributed to infection are caused by HPV.1 High
rates of coinfections and limited access to health care
resources influence the disproportionate incidence of
many preventable cancers in low-income countries,
HPV included. In these countries and for both sexes
combined, HPV is responsible for half of infectionattributable cancers. Further, the higher incidence and
mortality due to cervical cancer in low-income countries
results from high rates of co-infection with HIV and poor
access to timely cervical cancer screening, as well as
recommended treatment procedures for precancerous
lesions.1 In addition, although HHV-8 only accounts
for 2% of infection-driven cancers worldwide, in lowincome countries, that rate jumps to 14%. Similar to
cervical cancer, high rates of HIV infection without
access to combined antiretroviral therapy exacerbates
the risk for Kaposi’s sarcoma due to HIV co-infection
with HHV-8.1,4

Kateryna_Kon

A

round the world, approximately 15% of cancer cases are caused by infections.1 These infections include Helicobacter pylori (H pylori),
human papillomavirus (HPV), Hepatitis B
virus (HBV), Hepatitis C virus (HCV), Epstein-Barr virus,
human herpesvirus 8 (HHV-8), Schistosoma haematobium, and human T-lympho-trophic virus type 1 (HTLV-1).
Cancer is a collection of related diseases with a
common trait: the occurrence of abnormally growing
cells that have the potential to invade and spread to
other tissues.2 Cancer is the second leading cause of
death around the world, with 8.8 million deaths (about
1 in 6) occurring in 2015.2 Cancer-related deaths in
low- and middle-income countries account for 70% of all
deaths from cancer in the world. 2
One important risk factor for cancer that is not often
discussed—unlike other risks such as tobacco use,
ultra-violet radiation, and aging—is infection with a
cancer-causing virus. Nearly 1 in 4 new cases of cancer
in low- and middle-income countries is the result of a
cancer-causing infection such as HPV or hepatitis
compared to less than 1 in 10 new cases of cancer in
high-income countries.1,2 Sub-Saharan Africa and East
Asia are regions of the world with the highest rates of
cancers attributed to carcinogenic infections, at 31% and
23%, respectively. However, only about 4% of new cases
in North America and about 7% of new cancer cases in
Europe are attributable to oncogenic infections.1
H pylori, HPV, HBV, and HCV are responsible for the
majority (~92%) of cancers that are attributable to infections worldwide, yet the proportions of cancers caused
by these infections differ by region of the world.1 For
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HEPATITIS B
Hepatitis B, on the other hand, infects more
than 2 billion people around the world, with
more than 300 million of these individuals
living as chronic HBV carriers. HBV infection
is highest in sub-Saharan Africa, China, Korea,
and Taiwan, as well as many countries in Southeast Asia and the Amazon basin. Where HBV
infection is endemic, the lifetime risk of HBV
infection is 60%, with most infections occurring
from child-to-child (horizontal) and perinatal
(vertical) transmissions.3
CANCER PREVENTION VACCINES
Unfortunately, we do not have all-encompassing
solutions for the prevention of most of the cancers caused by oncogenic infections worldwide.
However, we do have 2 vaccines that, if administered globally, could prevent 50% of the cancers
caused by oncogenic infections, totaling more
than 1 million cancer cases (Table1, 3, 10, 11). In the
United States, the HPV vaccine has been available for more than a decade and the HBV vaccine
has been available for more than 3 decades. Improving receipt of these vaccines in the regions
of the world that would benefit most from their
availability is a difficult but critical challenge.
HEPATITIS B VACCINES
The World Health Organization (WHO) recently
published The Global Hepatitis Report, 2017,5
which underscores 3 key strategies designed to
eliminate hepatitis infection as a public health
threat by 2030 and aims to implement welldesigned global health approaches to treat,
test, and prevent chronic hepatitis infection.
According to WHO, the eliminations of hepatitis as a public health threat will be reached
when we have a 65% reduction in mortality due
to hepatitis and a 90% reduction in incidence
of hepatitis infection from baseline 2015 global
estimates.5 Five virus types cause most cases
of viral hepatitis; however, only HBV, HCV, and
hepatitis D virus cause chronic hepatitis, which
may result in cirrhosis of the liver and lead to
primary liver cancer (hepatocellular carcinoma).
HBV and HCV cause 96% of all deaths due to
viral hepatitis.5 HBV is preventable with timely
receipt of safe and effective vaccines.5 WHO
recommends that all infants receive their first
dose of the HBV vaccine within 24 hours of
being born, as timely receipt of this dose can
prevent mother-to-child transmission. The
birth dose should be followed by another 2 or
3 doses to complete the recommended immunization series.6 Worldwide, in 2015, 3-dose
coverage of the HBV vaccine has reached 84%
while the birth dose vaccination rate continues
to be low, at 39%.5 Since the introduction of the
vaccine, chronic HBV among children under

age 5 dropped from 4.7% in the prevaccination
era (1980s to early 2000s) to 1.3% in 2015. In
most of Africa, even following the vaccination
era, chronic HBV infection rates remained at 3%
in 2015, ranking among the highest worldwide.5
HUMAN PAPILLOMAVIRUS VACCINES
Since 2006, another vaccine has been approved
that provides protection against several types
of HPV infection, which cause the majority of
HPV-related cancers. WHO recommends that
girls and boys ages 9 to 13 years receive 2 doses of
the HPV vaccine (at 0, 6 months) to prevent infection with the virus types responsible for most of
the cases of cervical cancer.7 As such, girls in more
than 55 countries are routinely administered
the HPV vaccine and more women in low- and
middle-income countries have been introduced
to the vaccine via immunization schedules,
with support from Gavi, the Vaccine Alliance.7
Established in 2000, Gavi is a global vaccine
alliance that brings together private and public sectors, with the shared mission of creating equal access to both underused and new
vaccines for children in the world’s most impoverished nations.8
However, even with influential organizations such as Gavi, access to HPV vaccination
still is highest in nations where incidence and
mortality related to HPV infection remain the
lowest. From 2006 to 2014, for example, an estimated 118 million individuals were targeted
by HPV vaccination programs, yet only 1% were
from low-income and lower- to middle-income
countries. And in higher income regions, 34% of
women aged 10 to 20 years received the full HPV

vaccine series whereas only 3% of similar-aged
women in lower-income nations received the
full series.9 For receipt of 1 HPV dose, in particular, 43% received the vaccine in higher-income
regions compared with 3% in lower-income regions. Regions with the lowest rates of receipt
of 1 dose of the HPV vaccine among females
included Africa (at 1%) and Asia (at 1%), which
also happen to be where rates of incidence and
mortality due to cervical cancer are the highest.9
Although more research is needed to develop
strategies to prevent infection from most oncogenic viruses and/or progression from chronic infection to cancer, innovative science and
discovery have already led to the development
of vaccines that can help to prevent infection
with 2 of the most common oncogenic viruses:
HBV and HPV together cause more than 1 million cases of cancer each year worldwide.
Whereas the HBV and HPV vaccines have been
effectively implemented in regions in which
incidences of associated cancers remain low,
more work is needed in nations that are most
devastated by these viruses. Increased support is needed for organizations such as Gavi.
Furthermore, regional leaders and community
members need to devise strategies for vaccine
receipt that are feasible for national institutions
and that align with the cultural norms, values,
lifestyles, and environmental conditions of
communities in some of the most underserved
regions of the world. Together, we can do better. Together, we need to do better, to improve
receipt of life-saving cancer prevention vaccinations among those who need it most. 
References are available at ContagionLive.com.

Table. Most Common Oncogenic Viruses Worldwide1,3,10,11
Most Common
Human Carcinogenic
Viruses

Overall Mechanism of
Cancer Predisposition

Type of Cancers Attributable to Infection

New Cases
Worldwide Number
(% attributed to virus)

Helicobacter pylori

Indirect via chronic
inflammation

• Gastric cancer or cancer of the
stomach
• Gastric mucosa-associated lymphoid
tissue lymphoma

770,000 (35%)

Human papillomavirus
(certain types only)

Direct through host cell
manipulations

• Various kinds of tumors: cervical, penile,
anal, head and neck

640,000 (30%)

Hepatitis B virus

Indirect through chronic
inflammation

• Hepatocellular carcinoma (liver cancer)

420,000 (19%)

Hepatitis C virus

Indirect through chronic
inflammation

• Hepatocellular carcinoma (liver cancer)
• Non-Hodgkin lymphoma

170,000 (8%)

Epstein-Barr virus

Direct through host cell
manipulations; alters the
function
of genes

• Nasopharyngeal carcinoma (back of
the nose cancer)
• Burkitt lymphoma (cancer involving B cells
of the immune system)
• Non-Hodgkin lymphoma
• Hodgkin lymphoma

120,000 (6%)

Human herpesvirus 8

Direct through host cell
manipulations

• Kaposi sarcoma
• Primary effusion lymphoma
• Multicentric Castleman disease

Schistosoma
haematobium

Direct through host cell
manipulations

• Bladder cancer

7000 (0.3%)

Human T-lymphotrophic virus type 1

Direct through host cell
manipulations

• Adult T-cell leukemia/ lymphoma

3000 (0.1%)

44,000 (2%)
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CDC. Diagnoses of HIV infection in the United States and
dependent areas, 2015. HIV Surveillance Report 2016;27.

What Can We Learn From Outbreaks of HIV and Zika?
Parallels Between the Recent Zika Epidemic in Brazil and the HIV Pandemic
in the 1980s, Stress the Importance of Improving Responses to Public Health Crises.
BY ADRIANO DE BERNARDI SCHNEIDER, MSC
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iruses have been around for at least 450
million years,1 and for the past 110 years, we
have been studying them, always trying to
catch up to the latest outbreak. An increase
in globalization may help facilitate the fruitful exchange
of ideas and research on infections diseases, but it also
enables the rapid spread of these diseases. Advances in
science and technology are enabling us to respond to
these outbreaks faster and more effectively; however,
there is much room for improvement in this regard. To
this end, in this article I present parallels seen between
the recent outbreak of Zika virus in Brazil and the HIV
pandemic experienced in the 1980s, highlighting actions
and outcomes that are creating a similar response.
In late 1981, HIV became an epidemic in the United
States, and soon after became a global pandemic.2
Initially thought to be a disease of male homosexuals, not
much attention was given to the virus until it came to be
considered deadly.3 Up to that point, it was hypothesized
that HIV caused “minor” issues, such as Kaposi sarcoma.4
Soon after, however, the virus was identified as the cause
of a weakened immune system that allowed multiple
opportunistic diseases, such as pneumonia, to infect
those who were already suffering with HIV.5 Because of
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a lack of expertise in the field, governmental financial
aid to address the problem only arrived after a long
scientific and political fight that required scientific proof
of the presence of the infectious agent. This delayed researchers’ ability to improve their response to the
pandemic and speed up research on HIV.6 During this
time, medical professionals also learned a valuable
lesson about preventive efforts, and how much they can
save not only in terms of resources, but human lives.
Moving forward in time to late 2015, we can see
parallels between the HIV pandemic and the impact
of the Zika virus in Brazil. Initially thought to be only
a mild disease, the virus was also given little attention
until the point it was considered deadly.7 Before that,
it was proposed that the virus only caused rash, fever,
and joint pain; however, a connection was finally made
between the virus and fetal neuropathogenesis, as well
as Guillain-Barré syndrome.8,9 After these devastating
effects were realized, government response and financial
aid was deployed; however, this delay cost those affected
much more than it would have if we had taken preventive
measures sooner.
The histories of HIV and Zika overlap on several
fronts as well, including where both diseases originated

HIV/ AIDS

Current Zika transmission worldwide as of June 29, 2017.

(Africa), their modes of transmission (although
mainly transmitted by the Aedes aegypti mosquito, Zika is also sexually transmissible,
which raises the concern of it as a new STD10),
and the response to them. Like HIV, Zikainfected pregnant mothers can transfer the
virus through the placenta,11 which could compromise the development of the fetus. Rates of
sexual transmission of Zika are low, and from
what we know so far, the virus does not stay
in the host cells for longer than a few months.
BURDENS ON SOCIETY
Although very different diseases, the burden
of both HIV and Zika on the societies affected
by them are tremendous. They are affected not
only in terms of the financial expenses that
need to be allocated by the government to
combat these diseases, but also in terms of the
societal fear of being infected, the physical and
emotional burden of being an HIV carrier, as
well as the possibility of losing or having a child
with complications that will last a lifetime due
to Zika/HIV infection. All of these reasons
remind us that we must work on prevention to
avoid a future where inefficient response scenarios continue to repeat themselves.
The response to these outbreaks, remind us
that although we are now able to identify the
symptoms, host, location, and the infectious
agent responsible by the disease in a timely

manner, we have not learned much in the last
30 years in terms of the timing for medical
countermeasures to avoid outbreaks to spread.
Fortunately, different from HIV, Zika is not
expected to stay within the population, nor
reemerge at full strength every year. This is
due to the seasonality of the disease and an
expected period of latency due to the increasing immune resistance on the population. An outbreak of Zika virus will come
again and other not well-known viruses, such
as Mayaro, which is predicted to be in the
next wave of arboviruses that we will have to
combat. (Brazil is currently facing another
arbovirus outbreak, yellow fever, which, if
not contained, could spill over to other
countries and eventually reach the United
States again.)
Therefore, time is of the essence, and to
enable researchers to respond better and faster to outbreaks, changes must be made in the
way we conduct viral research. Strategies to
change the way we deal with disease response
are slowly evolving. For example, the US Army
Medical Research Institute of Infectious Diseases worked with real-time sequencing of
Zika samples in Florida, which enabled them
to identify multiple populations of the virus
and predict that the outbreak was coming
from multiple transmissions of the virus into
the United States.12 Fundação Oswaldo Cruz in

Brazil is working on real-time sequencing for
Zika and the current Yellow Fever outbreak,
which has been valuable.
Although extremely important for current
outbreaks, these approaches are treating the
consequence and not the cause—they are attempting to understand what is happening
with the current outbreaks, and not trying to
prevent the next one.
Current efforts to change how we respond
are being attempted in different formats by
different research groups, such as Project
Prophecy,13 an international surveillance and
clinical trials network designed to provide an
immediate deployment of clinical research
on an infectious diseases outbreak. Another
example is the Global Virome Project, which
seek to install a surveillance system for researchers to evaluate viral evolution overtime, not only during an outbreak, which
can assist virologists and epidemiologists in
planning to avoid outbreaks.14
As science advances and the world grows
more linked, viruses are being tracked faster,
and are spreading faster. As concerned scientists, we mush push for changes to secure a
safer future and prepare for these outbreaks
appropriately and effectively to ensure the
safety and positive health outcomes of the
global population. s
References are available at ContagionLive.com.
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Individuals who actively inject drugs are less likely
to receive approval for hepatitis C treatments
because of the high cost of these drugs.

Treatment as Prevention:
A Comprehensive Approach
to Hepatitis C Virus in Persons
Who Inject Drugs
With IV Drug Use Accounting for 60% of New Infections,
Treatment for Individuals in This Population is Necessary
to Stave Off New Infections.

G
AMANDA BINKLEY,
PHARMD, AAHIVP
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doctor of pharmacy
degree at Philadelphia
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She completed her PGY1 pharmacy practice
residency and PGY2 infectious diseases
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of the University of
Pennsylvania. She is an
active member of SIDP.

lobally, approximately 184 million individuals
are currently infected with the hepatitis C
virus (HCV). Of this patient population, 75%
to 85% will develop chronic HCV infection,
which can lead to liver disease, including cirrhosis and
hepatocellular carcinoma.
According to the World Health Organization, the incidence of HCV infection is declining around the world—
except for in the United States. Between 2002 and 2005,
the United States saw a decline in new HCV infections,
that was followed by a period of stability from 2005 to
2010. However, a 2.6-fold increase of acute infections
was noted from 2010 to 2014. The primary route of transmission, accounting for nearly 60% of these new infections, was intravenous drug use.1,2
There are an estimated 10 million persons who inject
drugs (PWIDs) globally who are infected with HCV.
Depending on the location, the incidence of HCV can
be 40% to 90% of PWIDs, even as high 98%.3 Risk factors
that are associated with HCV in PWIDs include residing
in nonurban areas, white ethnicity, individuals younger
than 35 years, and a history of prescription drug use
and abuse.4 With the advent of direct-acting antiviral
agents (DAAs), including well-tolerated medications
with minimal side effects resulting in cure rates of 95%
to 99%, treatment of HCV in PWIDs is necessary to cure
HCV and prevent transmission of new infections.5
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Unfortunately, PWIDs who are actively using are much
less likely to receive approval for HCV treatment because
of the high cost of these medications. Computer models
have demonstrated that even a modest decrease in the
number of individuals with HCV who inject drugs can result in a decrease in prevalence among this population.3
Multiple strategies have been employed to target PWIDs
to reduce the number of infected individuals and prevent transmission among their peers.2 These strategies
include behavioral interventions; substance abuse treatment, including opiate-replacement therapy; needle
exchange programs; and treatment of HCV to achieve
cure in patients with active HCV infection.
Two studies have examined the impact of behavioral interventions on the incidence of HCV seroconversion among PWIDs. In the first, Garfein et al randomized
patients to receive peer education with 6 training sessions
versus attention matched controls. The odds ratio for HCV
seroconversion was 1.15, with a 95% confidence interval
(CI, 0.72-1.82) demonstrating no difference between the
peer education group and the attention-matched controls.6
In the second study, Stein et al evaluated the effects
of behavioral interventions on 89 patients who were
randomized to receive motivational interviewing or to
an equal attention control group. Both arms received
4 sessions of either motivational interviewing or equal
attention meetings. The overall cumulative incidence of

Dmitry Ersler
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HCV seroconversion in the motivational interviewing
group was 18% (95% CI, 5.9%-30%) compared with 14%
(95% CI, 4.3%-23.6%) in the control arm.7
Further, 5 studies have been published to date examining the effects of substance abuse treatment programs
that do not specify the treatment modalities. Two of the 5
studies demonstrated a decreased incidence rate in those
who were enrolled in the treatment programs, with calculated incidence rates of 0.84 and 0.69.2 The other 3 studies
demonstrated a higher incidence of HCV infection with
published relative risks (RR) of 6.25 (95% CI, 1.3-30.9), 1.86
(95% CI, 1.20-2.35) in the first 2, and a hazard ratio (HR)
of 1.02 (95% CI, 0.48-2.02) in the third.2 When the studies
examining the effects of substance use treatment programs were combined, the overall RR was 1.43 (95% CI,
0.79-2.58).2
An additional 8 observational studies were conducted
looking at the effects of opiate replacement therapy programs on the rate of HCV seroconversion. Six of these 8
trials observed a lower HCV seroconversion rate in persons who were enrolled in the opiate replacement therapy, including both continuous and interrupted, compared with those who were not enrolled.2 There was an
increased rate of HCV seroconversion observed in the
evaluation conducted by Crofts et al among the patients
receiving continuous opiate replacement therapy compared with those receiving no opiate replacement therapy; however, the incidence of HCV seroconversion was
lower in patients receiving intermittent opiate replacement therapy. The overall pooled RR for HCV serocon
version in those receiving any form of opiate replacement
therapy was .60 (95% CI, 0.35-1.03). When comparing
the patients enrolled in continuous opiate replacement
therapy with those who had intermittent adherence or
left opiate replacement therapy, the RR increased to .70
(95% CI, 0.14-3.60).2
Most recently, The British Columbia Hepatitis Testers
cohort presented an abstract at the American Association for the Study of Liver Diseases (AASLD) conference
in 2016 detailing the incidence of HCV reinfection in
approximately 17,000 patients undergoing opiate substitution therapy (OST). The results demonstrate that
PWID are more likely to become reinfected if they spontaneously clear the infection versus those who achieve
a sustained virologic response (SVR): 1.88/100 person
year versus 1.14/100 person year, respectively.8 The factors that were identified to be statistically significantly
associated with a lower HR included ≥1 mental health
counseling visit and OST.8
Seven studies were conducted evaluating the effects
of syringe exchange programs (SEPs) in North America.
The results of 5 of the studies demonstrated no significant difference in the rate of HCV seroconversion. A
study by Patrick et al evaluated Canadian patients who
attended an SEP more than once per week. The results
indicated an HCV seroconversion rate of 54.7% in those
participating in a SEP compared with 26.3% for those

who did not.2 In contrast, a case control evaluation was
conducted by Hagan et al in 1995 evaluating the use of
any SEP during the study period. They demonstrated a
statistically significant lower rate of HCV seroconversion
in those participating in an SEP compared with those
who did not. Overall, the pooled RR for the 7 studies was
1.62 (95% CI, 1.04-2.52).2
With the increasing prevalence of HCV infections
among PWIDs and the advent of well-tolerated DAAs
with high cure rates, treatment is becoming a focus
for HCV investigators worldwide. Two recent abstracts
presented at the 2017 European Association for the
Study of the Liver conference evaluated the use of DAAs
in PWIDs.
The Simplify study was an open label, international, multicenter, single-arm trial evaluating the use of
sofosbuvir/velpatasvir in PWIDs who were infected
with HCV, had compensated cirrhosis, and had injected
drugs in the last 6 months. The overall SVR was 94%, with
96% of participants completing the 12-week treatment
regimen. No cases of virologic failure were observed, but
1 participant did have virologic relapse/reinfection after
completing therapy.9
Grebely et al presented the second abstract detailing
a pooled analysis of 12 studies that evaluated the impact
of OST on several outcomes, including adherence rates,
efficacy, safety, and completion of therapy in patients
receiving ombitasvir, paritaprevir/ritonavir, and dasabuvir with or without ribavirin. The analysis demonstrated
that the treatment completion rate was similar between
patients receiving OST and those who were not (97% vs
98%, respectively), with slightly lower daily adherence
rates in patients receiving OST (70% vs 88%). Despite the
slightly lower adherence rate between the 2 arms, there
was no statistically significant difference observed in the
SVR rates for the OST participants achieving SVR rates of
94% versus those who did not participate 96% (P = .273).10
Adherence to HCV therapy in PWIDs has been demonstrated in multiple studies evaluating the adherence to,
and efficacy of, interferon-based regimens. Based on the
studies discussed above, demonstrating comparable
efficacy rates in PWIDs, the AASLD and the Infectious
Disease Society of America (IDSA) recommend not withholding treatment for this patient population.
As recommended in the AASLD and IDSA guidelines,
all patients should be offered treatment for HCV. Based
on the literature discussed above demonstrating similar
efficacy rates in PWIDs compared with patients not actively using drugs, PWID should not be denied access to
these medications solely based on their drug use. Treatment of PWID should use a comprehensive approach
that combines behavioral counseling, SEPs, and access
to medications to ensure these patients achieve the best
outcome possible. This multidisciplinary approach may
help to prevent transmission of new infections to others,
as well as potential HCV reinfection. s
References are available at ContagionLive.com.
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Shorter-treatment durations do not
negatively affect clinical outcomes.

Antimicrobial Stewardship in HAP/
VAP: A Focus on Duration of Therapy
These Expensive Infections Are Linked to Poor Patient Outcomes.

Reducing
overall antibiotic
exposure is
likely to have
an impact on
decreasing
antimicrobial
resistance.

A

ntimicrobial stewardship programs often
focus on antimicrobial de-escalation, while
less emphasis is placed on treating for the
shortest possible duration. Although both are
important stewardship initiatives, there is a paucity of
data suggesting that de-escalation directly results in less
emergence of resistance. Furthermore, antimicrobial
de-escalation has not been found to reduce duration of
antibiotic therapy.1 However, reducing overall antibiotic
exposure is likely to have an impact on decreasing antimicrobial resistance. By shortening antibiotic duration,
overall antibiotic exposure is lessened, reducing selection pressure for multidrug resistant organisms. This
finding is supported by studies of ventilator-associated
pneumonia (VAP).2,3
Hospital-acquired pneumonia (HAP) and VAP account for significant antibiotic use and together are one
of the most common health care–associated infections,4
These infections have a large economic burden and
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are associated with poor patient outcomes, including
prolonged mechanical ventilation and hospital stay.5 A
justified concern about the poor outcomes that HAP/
VAP cases represent drives antibiotic use because even
suspected-but-unproven cases receive broad-spectrum
antibiotic therapy.
Historically, HAP and VAP were treated for 14 to 21
days. Although treating these infections for an extended
duration seems logical given their severity and the negative patient outcomes, prolonged courses of antibiotics
have not been found to improve outcomes but instead
to increase the rate of recurrent infections with multidrug-resistant (MDR) organisms.2,3 In 2005, guidelines by
the Infectious Diseases Society of America (IDSA) for the
treatment of HAP/VAP recommended treating for either
7 days or 14 days, depending on the causative pathogen.
When the causative organism was a non-lactose
fermenting gram-negative bacillus (NLFGNB), longer
durations were recommended.6

Damian Gretka
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Two well-designed, randomized controlled studies
have been conducted to evaluate the equivalence of
shorter and longer courses of antibiotic therapy in
VAP, both comparing 8 and 15 days. The first study
was in 401 patients with microbiologically proven VAP.
Patients were randomized to 8 days or 15 days of antibiotics selected at the discretion of the treating clinicians. The rate of recurrence and 28-day mortality
were similar in both groups: 18.8% (8 d) versus 17.2%
(15 d) and 28.9% (8 d) versus 26% (15 d), respectively,
and 8 days was found to be noninferior. A finding of
this study was that in patients with NLFGNB VAP, there
was a higher rate of infection recurrence in the 8-day
group (40.6% vs 25.4%), yet there was no difference in
in-hospital mortality: 34.4% and 41.3% for 8 and 15 days,
respectively. Not only were clinical outcomes similar
between groups, but reducing overall antibiotic exposure resulted in a significant reduction of recurrent
MDR pulmonary infections. Recurrent pulmonary
infections with an MDR organism occurred less frequently in the shorter-treatment group: 42% and 62%
for 8 and 15 days, respectively.7 In the second study,
225 patients with early-onset VAP were randomized to
receive 8 or 15 days of a beta-lactam plus an aminoglycoside. This study also did not find a difference in
clinical cure between the two treatment durations.
Clinical cure was 85.3% in the 8-day group and 84.4%
in the 15-day group. Similarly, there was no difference
in 21-day mortality, which was 8.6% in the 8-day group
and 8.3% in the 15-day group.8 One surprising finding
was that the rate of secondary infections was higher in
the 8-day treatment group (35.3% vs 19.3%; P <.01).
NO DIFFERENCE IN MORTALITY
Although secondary infections were more common
with short courses, there was no difference in mortality.
This difference was explained by the fact that since
patients were followed for 21 days, the 8-day group had
more time to develop a secondary infection because they
were off antibiotics more than twice as long as the 15day group.8 Patients were not followed after the 21-day
period to evaluate for further resistant infections associated with antibiotic use, such as C. difficile infection.
A finding that was not surprising in both studies
was that there were more antibiotic-free days in the
short-course groups, taking into account antibiotics
used for the treatment of secondary infections.7,8 In
these 2 studies, a shorter-course of antibiotics did not
negatively impact patient outcomes or mortality. In
fact, there was the added benefit of less overall antibiotic exposure and although patients were not assessed
for the development of a C. difficile infection, presumably this should decrease the risk of infection.
There have been other attempts to shorten antibiotic
therapy that do not fall into the prospective, randomized
studies included above. Using objective measures to
guide antibiotic duration instead of arbitrarily deciding
treatment durations would be optimal for clinicians to

individualize treatment based on the stability of the patient, resulting in earlier antibiotic discontinuation for
many patients. One study used clinical pulmonary infection scores (CPIS) in patients with radiographic findings
suggestive of nosocomial pneumonia to stratify patients
at low risk of complications due to short courses of antibiotics. In this study, patients with a low CPIS were randomized to receive either ciprofloxacin for 3 days or standard
care (antibiotics for 10-21 days). More severely ill patients
were excluded. Clinical outcomes were similar between
the 2 groups. As can be expected, in the short-course
group, there were significantly more antibiotic-free days,
and in the long-course group, there was more resistance
and/or super-infections.9 This study was performed in
2000 and is now dated, but the principle is still relevant.
In suspected VAP, using ventilator settings as a surrogate for degree of illness may also be a method to
transition patients off empiric antibiotics earlier. In a
retrospective study, patients with stable and minimal
ventilator settings empirically treated for suspected VAP
who received less than 3 days of antibiotics had similar
duration of mechanical ventilation, mortality, and time
to discharge compared with a longer-duration group
(greater than 3 days). However, the majority of patients
in this study most likely did not truly have VAP, and therefore this strategy should be used only for stable patients
for whom the diagnosis of VAP is uncertain.10
Biomarkers such as procalcitonin have also been of
interest as a marker to guide antimicrobial duration.
There is no clear consensus on the use of procalcitonin
to diagnose bacterial infections and data conflicts on
whether strategies that utilize this biomarker successfully result in shorter antibiotic durations. A metaanalysis of 14 studies including 4211 patients with acute
respiratory infections found that overall, the duration of
antibiotics was shorter in the procalcitonin-guided group
(7 days vs 10 days; P <.0001). Treatment duration was
also shorter in the subset of patients with VAP (11 days
vs 14 days; P = .02). Although procalcitonin may have the
potential to help guide antimicrobial decisions in HAP/
VAP, these durations of therapy are longer than recommended. It is unclear whether procalcitonin is as useful
for antibiotic decision making at earlier time points.11
Shortening antimicrobial duration and thereby reducing overall antibiotic exposure is an effective antimicrobial stewardship strategy to slow the emergence of
resistance. Current IDSA HAP/VAP guidelines support
short-course treatment regardless of the organism and
instead favor individualizing treatment and extending
therapy when needed based on imaging and/or clinical
findings.12 Overall, shorter-treatment durations are associated with more antibiotic-free days and fewer MDR
secondary or recurrent infections and do not negatively
affect clinical outcomes.3 In this era of antibiotic resistance, reducing overall antibiotic exposure may be a
more easily implemented than programs focused on
preventing broad-spectrum antibiotic use. s
References are available at ContagionLive.com.
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Guidelines to Caring for Patients With Sepsis:
Promise or Progress?
Care Continues to Improve; However, Drug-resistant Pathogens and a Lack of New Agents
to Treat These Infections Remain a Constant Challenge.

The definition and
implementation
of “usual care”
has improved
since the original
EGDT trial.

T

he Surviving Sepsis Campaign was launched
in 2002 by representatives from the Society of
Critical Care Medicine and the European Society of Intensive Care Medicine. The Surviving Sepsis Guidelines were published soon thereafter,
in 2004, with revisions in 2008, 2012, and 2016. Moreover,
as revisions occurred the definition of sepsis has continued to evolve. A list of updates to the definitions is shown
in the Table. Given the pervasiveness of sepsis and its
associated high mortality rate, the introduction and implementation of Surviving Sepsis Campaign initiatives
improved patient care and decreased mortality.1 The revisions to these guidelines, as new literature emerged,
have undoubtedly also significantly improved patient
care. Select updates to the 2012 guidelines, which are
available in the 2016 version, are described herein.2
Initial resuscitation of patients with crystalline fluids
continues to be a cornerstone of therapy in patients
with sepsis. Perhaps the most noticeable change is the
shift away from protocolized resuscitation efforts, better known as early goal-directed therapy (EGDT).3 EGDT
comprises specific endpoints that should be achieved
within 3 and 6 hours from the identification of sepsis,
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while, usual care includes fluid administration, antibiotics and supportive care in a less formalized fashion. This paradigm shift is in response to findings from
a trio of large randomized controlled trials: ARISE,
ProCESS and ProMISe.4-6 Compared with usual care,
these trials failed to demonstrate a mortality benefit
when EGDT was implemented. It is worth noting that
the definition and implementation of “usual care” has
improved since the original EGDT trial was conducted.
Moreover, in the aforementioned trials, the lack of harm
when using the protocolized EGDT led to the guidelines
continuing to endorse EGDT targets.
Another highlight of the 2016 guidelines is the use of
different variables to assess fluid responsiveness. Previous iterations of the guidelines suggested that clinicians target a central venous pressure (CVP) of 8 to 12
mmHg (12-15 mmHg if mechanically ventilated) for fluid
resuscitation goals. This shift away from using CVP as a
marker of responsiveness was based on findings from the
FENICE study, among others, which revealed little clinical
utility of this static factor when CVP is within normal
range.7-9 The FENICE findings also highlighted the need
to promptly discontinue fluids once they are deemed
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no longer beneficial, as poor patient outcomes are a
many years and has become essentially clinician-specific.
proven consequence of excess net fluids.9 From this, the
The 2016 update suggests the use of empiric combination
2016 guidelines shifted to a resuscitation approach more
therapy in patients with septic shock; however, the
focused on measurements in the individual patient, with
evidence for this recommendation is weak, with little supassessment based on dynamic variables such as pulse or
port found in randomized controlled clinical trials. The
stroke volume.
importance of combination therapy is emphasized by the
Source control and timing of antimicrobial therapy
heightened risk of mortality with inadequate coverage.13
Clinicians may experience a certain sense of comfort
is reiterated in the 2016 guidelines. Regarding timing,
in initiating empiric combination antimicrobial therapy
several observational studies have demonstrated inin any patient, not just in those who are critically ill.
creased risk of mortality when antimicrobial therapy is
However, this sense can be
delayed.10,11 The guidelines
reemphasize the 1-hour time
fallacious and should be offKEY UPDATES IN 2016 SURVIVING SEPSIS GUIDELINES
threshold to initiate approset somewhat by the ques• Emphasis remains on early and adequate fluid
priate therapy after sepsis or
tionable benefit that double
resuscitation for patients who meet clinical criteria
for sepsis.
septic shock is recognized,
coverage imparts to patients
• Removal of most specific EGDT end points, with
noting that feasibility has
who have pathogens that are
greater emphasis placed on a patient-centric
not been directly assessed
resistant to multiple drugs.
resuscitation approach.
and may be challenging for
Organisms that are resistant
• Timely initiation of antimicrobials is paramount,
some centers. Although the
to beta-lactams are also likely
with increased emphasis on appropriate de-escatiming of therapy is importo be resistant to a second,
lation and antimicrobial stewardship as a key
health
care
initiative.
tant, selection and dose are
added agent, such as a fluoequally important. The 2016
roquinolone or an aminoglyguidelines highlight the use of pharma-cokinetic/pharcoside; even if the resistance is not present, the second
macodynamic principles when selecting and dosing
agent may simply provide no benefit.14 Although many
attempts have been made to address this question, the
antimicrobials. Clinical pharmacists should be able to
resulting data have provided mixed answers and the
assist clinicians in doing both, and clinicians should
need for empiric combination therapy in all critically ill
strongly consider consulting them.
patients remains controversial.
Other recommendations remain from the 2012 guideDespite recent data from trials that suggest EGDT is
lines, including appropriate de-escalation, the use of
no better than usual care, the evolution of care for septic
procalcitonin to expedite de-escalation or discontinuapatients continues to improve. However, challenges retion, and appropriate durations of therapy. The emmain, particularly with drug-resistant pathogens and the
phasis on appropriate de-escalation and antimicrobial
relative dearth of new agents. Fortunately, ongoing clinstewardship, in general, in this iteration of the guideical trials will continue to shed light on areas of controlines is particularly noteworthy, as those areas have beversy in this most recent iteration of the guidelines, and
come key initiatives in all health care facilities in 2017.12
The concept of “double coverage” with antimicrobials
certainly there is promise in the progress being made. s
in critically ill patients has been the subject of debate for
References are available at ContagionLive.com.
Table: Updates to the Definition of Sepsis from 2012 to 20162,15,16

2016

Recommended
Clinical Identification
Criteria

Systemic inflammatory response
syndrome

Sequential organ failure assessment

Sepsis

Presence (probable or documented)
of infection together with systemic
manifestations of infection

Life-threatening organ dysfunction caused by a
dysregulated host response to infection.

Severe Sepsis

Sepsis plus sepsis-induced organ
dysfunction or tissue hypoperfusion

Severe sepsis would be considered redundant as it falls
under manifestations of sepsis with the new
terminology.

Septic Shock

Sepsis-induced hypotension persisting
despite adequate fluid resuscitation

Septic shock is a subset of sepsis in which underlying
circulatory and cellular/metabolic abnormalities are
profound enough to substantially increase mortality.
Patients with septic shock can be clinically identified by
a vasopressor requirement to maintain a mean arterial
pressure of 65 mm Hg or greater and serum lactate
level greater than 2 mmol/L (>18 mg/dL) in the
absence of hypovolemia.

Sepsis-induced hypotension is defined as
infection-induced hypotension,
elevated lactate and oliguria.
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In 2015, rotavirus was the leading
cause of diarrhea-associated
mortality in children under 5.

Rotavirus Vaccines: A Decade of Use Shows Benefits
Far Exceed Any Low-Level Risk
What Can Health Care Providers Do to Prevent These Infections?

R
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ecent estimates from the Global Burden of
Disease Study 20151 indicate that although
deaths from diarrhea have decreased by
20.8% during the past 5 years, it remains one
of the world’s leading killers of children younger than 5
years, causing around 500,000 deaths each year. In this
context, rotavirus was found to be the leading cause
of diarrhea-associated mortality, accounting for approximately 200,000 deaths annually, most of which
(~90%) occurred in low- and middle-income countries
of sub-Saharan Africa and southern Asia.2,3
The first licensed rotavirus vaccine (Rotashield,
Wyeth-Lederle Vaccines) was withdrawn from the US
market in 1999, less than 1 year after its licensure, because of its association with an increased risk of intussusception, estimated at 1 excess case (an additional
case that would not have occurred naturally, for example,
in the absence of rotavirus vaccination) per 10,000 vaccinated infants. This is a rare severe medical condition
in which a segment of the intestine invaginates into the
adjoining intestinal lumen, causing a bowel blockage.4
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Almost 7 years after the withdrawal of Rotashield, 2
new-generation, oral, live-attenuated rotavirus vaccines
became available. These were a 2-dose, monovalent
human vaccine (Rotarix, GlaxoSmithKline Biologicals)
and a 3-dose, pentavalent bovine-human reassortant
vaccine (RotaTeq, Merck & Co.). Before licensure, both
had undergone extensive clinical and safety studies
involving 101,671 and 84,592 infants, respectively. In
these trials, large sample sizes were necessary to rule
out any risk of intussusception at a magnitude similar
to that of Rotashield.2
Both vaccines proved highly efficacious (>80% protective efficacy) against severe rotavirus gastroenteritis
in the United States, Europe, and Latin America.2 As
expected, a trend for lower efficacy was seen in resourceimited countries of sub-Saharan Africa and southern
Asia, even though the overall impact of vaccination was
significant, owing to the high rates of severe rotavirus
diarrheal cases in these settings. Importantly, these
trials’ results have not revealed any increased risk of intussusception following administration of vaccine doses.

Sherry Young
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In 2006, the World Health Organization (WHO)
including data from high child mortality settings (See
Table).8 Overall, a median percent decrease of 38%
reviewed available data from pre-licensure studies in
(5%-53%) was seen in all-cause diarrhea admissions
Europe and the Americas and recommended rotaamong children under 5 years of age; reduction rates
virus vaccine introductions into the national immuof 41%, 30%, and 46% were observed in low, medium,
nization programs (NIPs) of those regions. In 2009,
and high child-mortality counwith the availability of additional
tries, respectively. Rotavirus
efficacy data from trials in Africa
vaccination also contributed to
and Asia, WHO recommended
an overall significant decline in
routine rotavirus vaccination for
Several countries have
rotavirus-specific hospitalizations
all countries. As of March 2007,
documented a marked
and emergency department visits
92 (47%) of the targeted 194
(67% [18%-84%]), yielding medicountries around the world had
decline in all-cause
an reduction rates of 71%, 59%,
introduced rotavirus vaccines into
diarrhea amoung children and 60% in low, medium, and high
their NIPs, including universal
child mortality, respectively.
(n = 85) and sub-national (n = 7)
younger than 5 years.
Moreover, a number of counintroductions.5,6
In a recent review that gathered
tries have documented a marked
postlicensure (2006-2016) data
decline in all-cause diarrheafrom 24 countries, median Roassociated mortality among chiltarix effectiveness rates of 84%, 75%, and 57% were
dren under 5 years, following vaccine introduction.
observed in low, medium and high child mortaliA median reduction of 42% (3%-64%) was seen overty countries, respectively. In addition, the effectiveall, whereas declines in diarrheal deaths of 50% and
ness of RotaTeq was 90% and 45% in high and low
36% were seen in medium and high child-mortality
child-mortality countries, respectively.7 Numerous
countries, respectively. Of remarkable public health
observational studies conducted in 40 countries have
impact was that benefits from rotavirus vaccines were
documented a profound positive effect of rotavirus
not restricted only to the age-eligible group for vaccinavaccine introduction (See Figure).2,5
tion; they were also evident among children who were
The global impact of rotavirus vaccination on childtoo old to be vaccinated. To date, a number of studies in
hood hospitalizations and mortality from diarrhea
Australia, Austria, Belgium, Brazil, El Salvador, Finland,
during the first 10 years since vaccine licensure was reGhana, Moldova, and the United States have shown
cently evaluated based on evidence from 27 countries,
that following rotavirus vaccine introduction, >>
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Janeiro, Brazil.

Figure. Countries Where Studies Were Performed to Evaluate the Impact of Rotavirus Vaccines on Diarrhea*

≥1 study evaluating vaccine impact on rotavirus diarrhea only (N = 3)
≥1 study evaluating vaccine impact on all-cause and rotavirus diarrhea (N = 34)
≥1 study evaluating vaccine impact on all-cause diarrhea only (N = 3)

*Adapted from reference 5.
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>> admissions for rotavirus

The World
Health
Organization
found that
the benefits
of rotavirus
vaccines far
outweigh the
small risk of
intussusception.

Table. Percentage Reductions in Hospitalization Rates Due to All Cause- and Rotavirus-

Related Diarrhea by Age Group in Low, Middle, and High Child Mortality Countries in the First
related diarrhea decreased
Full Year Following Vaccine Introduction
as much as 89% (20%-89%)
2,8
among this group.
Diarrhrea-related
Rotavirus-related
The strong safety records
Hospitalizations
Hospitalizations
Countries
of both vaccines were high(Vaccine introduction year)
0-11
12-59
0-11
12-23
24-59
lighted in a recent review
months
months
months
months
months
of efficacy and safety data
Low mortality rate
from 41 trials with 186,263
Austria (2007)
84
81
62
participants. No differences
were found between the
Belgium (2006)
81
45
40
vaccine and placebo groups
United States (2006)
81
72
72
concerning adverse events
(AEs) leading to discontiMiddle mortality rate
nuation of the vaccination
Brazil (2006)
28
21
schedule. In general, there
was a slight chance of miPanama (2006)
31
40
nor AEs following vaccinaMoldova (2012)
73
75
55
tion, including irritability,
High mortality rate
diarrhea, or vomiting.2,9
To date, only 12 (30%)
Ghana (2012)
52
51
73
31
56
of the 40 countries where
Tanzania (2012)
19
-9
0
the rotavirus vaccine impact is being evaluated are
Data obtained from references 2 and 8.
assessing the potential risk
of intussusception.5,10 Curto the previous study, translating into 3 or 4 additional
rently, available data are mainly from post-marketing
cases per 100,000 vaccinated infants.4
surveillance studies in Australia, Brazil, Mexico, and
Since introduction of RotaTeq in the United States
the United States, which suggest that there is a comin 2006, several analyses have been performed to assess
parable small temporal increase in the risk of intusthe risk of intussusception following rotavirus vaccisusception, mainly within 7 days after the first dose,
nation, based on multiple data sources and methodofor both available vaccines. Overall there are an estilogies. An association was first established in 2013
mated 1 to 6 additional cases of intussusception for
when a self-controlled risk interval methodology was
every 100,000 infants vaccinated.2,6
applied to VAERS reports for the period of 2006 to 2012.
The first evidence in this regard was provided by
In this study, the estimated excess risk of intussusstudy results from Australia showing that over 6500
ception following the first dose of RotaTeq was just
rotavirus-attributable diarrheal hospitalizations
0.74 cases per 100,000 vaccinated infants.11
would be prevented annually, following vaccine introThe current global evidence available on vaccination
duction, compared with the 14 excess cases of intussafety
provides an indication that both licensed rotavirus
susception that would occur in the same period. In
vaccines are associated with a slight temporal increase
one study involving Brazil and Mexico, a small tranin the risk for intussusception, primarily soon after the
sient increase in the intussusception risk was found
first dose, although of a substantially lower magnitude
within 7 days post first dose among Mexican infants,
than that of Rotashield.
whereas in Brazil, a smaller risk was identified only
In a recent review of available safety data, the Global
after the second vaccine dose. In Mexico, 11,551
Advisory Committee on Vaccine Safety of WHO conrotavirus-related hospitalizations and 663 deaths
cluded that the benefits of rotavirus vaccines far
would be prevented by rotavirus vaccination annualoutweigh the small risk of intussusception.9 Therefore,
ly compared with an estimated 41 excess intussusWHO holds the position that rotavirus vaccination
ception cases and 2 deaths attributable to rotavirus
should continue to be recommended for all countries’
vaccination. In Brazil, an estimated 69,572 hospitaliNIPs. It is worth noting, however, that an estimated
zations and 640 deaths would be prevented compared
62% of the world’s infants (~84 million) do not currently
with a predicted 55 excess intussusception cases and
have access to this lifesaving vaccine because either
3 deaths.
their countries have not yet introduced rotavirus
A large postmarketing surveillance study was convaccines or they are not reached by current routine
ducted in Mexico, involving 1.5 million vaccinated
immunization strategies. s
infants, where the relative risk of intussusception
References are available at ContagionLive.com.
during the 7 days after the first dose was comparable
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The Peer Exchange series is built around
video panel discussions featuring some of the
most recognizable names in medicine. Each program
centers around a specific disease or condition and
boasts lively, moderated discussions on a range of
topics and issues related to that condition.
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EMERGING DISEASES

A total of 77 infections have been
reported in the United States since 2013.

Candida Auris: The Rise of a New Fungal Threat
Are We Prepared for Another Multidrug-Resistant Pathogen?
(continued from front page)

RYAN W. STEVENS,
PHARMD, BCPS

Dr. Stevens graduated
with a doctor of pharmacy from the University of
Montana in 2010. He is
the infectious diseases
clinical pharmacy specialist at Providence Alaska
Medical Center, where
he developed and implemented a comprehensive
antimicrobial stewardship
program in 2013. He is an
active member of SIDP.

this organism from more than fifteen countries across
multiple continents.3
Scientists Lockhart et al. conducted phylogenetic
studies on isolates of C. auris from all over the world.
They identified that the genetics of the isolates evaluated
appeared to fall into 4 distinct clades with genetic
diversity within each clade being relatively minimal.
These clusters have appeared almost simultaneously
and correlate with the 4 geographic regions from
which they were isolated: South Asia, South Africa,
South America, and Asia.2 Within the United States
between 2013 and May 12, 2017, infections due to C. auris
have been observed with increasing frequency and
geographic distribution. A total of 77 infections have
been reported, originating from New York, New Jersey,
Massachusetts, Maryland, Indiana, Oklahoma, and
Illinois with a bulk of these cases having been reported
in New York and New Jersey (Figure 1).4,5
Of these infections, 55% were identified in male patients, the median age was 70 years (range 21-96 yrs), and
the most common culture types in which the organism
was isolated was blood (58%), urine (14%), and respiratory samples (10%).5 Genomic analysis of cases seen in
the United States has shown that the organisms isolated
in New York and New Jersey are genetically similar to
strains originating from South Asia, whereas cases in Illinois stem from organisms originating in South America.5,6
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C. auris is known to have a virulence profile more similar to C. albicans than other nonalbicans Candida species,
and has been associated with multiple cases of fungemia
and other invasive fungal infections.7 Acquisition appears
to be largely health care-acquired in nature. More specifically, one report of 41 patients with C. auris infection
showed that the median time between admission and first
isolation was 19 days. Of these 41 patients, 73% had central venous catheters, 61% had urinary catheters, 51% had
received some form of surgery within 90 days of diagnosis
with C. auris infection, and 41% had received antifungal
therapy within 90 days of diagnosis of C. auris infection.2
Further illustration of this organism’s ability to be
spread patient-to-patient is demonstrated by the
asymptomatic colonization of close contacts of those
with active infection. Three hundred and ninety close
contacts of the first 77 infected patients in the United
States were screened for C. auris colonization using
axillary and groin swabs. Forty-five of these individuals (12%) were found to be colonized with the organism (Figure 2).5 Additionally, patients with a previous
infection may remained colonized with this organism for
weeks to months after treatment of the acute infection.6
Even more troubling, C. auris appears to survive on surfaces within an infected patient’s hospital environment.
The organism has been isolated from beds, windowsills, chairs, infusion pumps, and other various surfaces
in the rooms of patients with active infections.5 These
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factors likely contribute to the potential for patient-toencodes the fungal cytochrome p450 enzyme that is
patient spread in a healthcare environment, which raises
targeted by azole antifungals.2 Mutations within the gene
prevent azole binding and confer resistance. Interestingly,
major concern given the observed mortality rate of
this same mutation has been found in C. albicans and
roughly 60% in patients infected with C. auris.6
This organism can be especially difficult to identify
similarly results in high level resistance to fluconazole.
with standard laboratory methods. It is frequently
Other resistance mechanisms to other antifungal agents
misidentified as C. saki or Rhodotorula glutinis by API
by C. auris have yet to be described. Additionally, C. auris
readily forms biofilms on polymeric surfaces. In vitro
20C yeast identification system or as C. haemulonii by
studies have found that caspofungin, while effective
both the BD Phoenix system as well as Vitek-2.8 Diagnostic confirmation by molecular sequencing or Matrix
against planktonic C. auris cultures, is inactive against C.
Assisted Laser Desorption/Ionization Time-of-Flight
auris biofilms.9 Other Candida species like C. albicans are
also known to form biofilms, but typically remain highly
(MALDI-TOF) mass analysis should be considered in
susceptible to caspofungin.
several circumstances to
Figure 1: Cases of C. auris in United States 2013-2017
Biofilm formation makes reavoid misidentification and
moval of catheters and other
delay of effective therapy for
2013-2017 United States C. auris Infections
indwelling lines critical in the
infections due to C. auris. A
management and prevention
complete set of recommenNew York, 53
of systemic C. auris infections.
dations for when diagnosThere are no formal treattic confirmation should
ment guidelines published
be considered for possible
specifically for the prevention
C. auris infection are availaOklahoma, 1
and management of C. auris
ble from the CDC.8
Massachusetts, 1
New Jersey, 16
Maryland,
1
One final characteristic
infection. Several agencies,
Indiana, 1
Illinois, 4
that makes C. auris particuincluding the CDC, have publarly concerning as an emerlished interim recommendaFigure 2: Cases of C. auris Colonization of Close Contacts
ging pathogen is its lack of
tions for the diagnosis and
of
Patients
With
Active
Infection
in
United
States
2013-2017
susceptibility to commonly
management of C. auris based
2013-2017 United States C. auris Colonization of Close
used antifungals. Early case
on clinical practice experiContacts of Patients With Active Infection
reports and small case seence and the limited case series have shown high rates
ries that have been published
New York, 17
of multidrug resistance in
so far.8 The CDC recommends
that an echinocandin be used
C. auris isolates, including
for empiric therapy. If patient
some strains with elevated
do not respond to empiric
mini-mum inhibitory conechinocandin therapy, they
centrations (MICs) to all 3
should be switched to thermajor classes of antifungal
New
Jersey,
24
Illinois, 4
apy with liposomal amphomedications.6 These reports
are confounded by the fact that susceptibility breaktericin B. Dosing recommendations are included in
points for C. auris have not yet been formally established.
these interim guidelines, and given the severity of these
In the interim, the CDC has recommended the use of
infections, a careful evaluation of patient-specific pharMIC susceptibility breakpoints derived from other closemacokinetic factors is warranted.8 There are no published recommendations that advocate for empiric dual
ly related Candida species.8
In their review of 54 C. auris cases, Lockhart et al.
antifungal treatment. C. auris is not specifically menfound that 50/54 (93%) of isolates were resistant to
tioned in the 2016 Infectious Diseases Society of America
fluconazole, 29/54 (54%) were resistant to voriconazole,
(IDSA) Clinical Practice Guideline for the Management
19/54 (35%) were resistant to amphotericin B, 4/54 (7%)
of Candidiasis; however, the CDC’s recommended emwere resistant to echinocandins, and 3/54 (3%) were
piric treatment regimens for C. auris align with the IDresistant to flucytosine. Additionally, 22 isolates (41%)
SA’s 2016 candidiasis guidelines which also recommend
were resistant to at least 2 different classes of antithat an echinocandin be used as the first line agent for
fungals and two isolates, both from India, were resistant
the initial therapy for treatment of invasive candidiasis
to fluconazole, voriconazole, amphotericin B, and echiin non-neutropenic patients.10
2
While much about C. auris and its mechanisms of
nocandins. Consistent with the susceptibility profile
identified by Lockhart et al, susceptibility testing of the
antifungal resistance have yet to be described in full, case
first 35 isolates cultured in the United States revealed that
reports and descriptions of its virulence show that it will
86% were resistant to fluconazole, 45% were resistant
likely pose a significant challenge to clinicians across the
to amphotericin B, and 3% were resistant to echinocandins.
globe as it continues to emerge. Further research, as well
Antifungal resistance in C. auris is mediated through
as continued development of novel antifungal agents,
genome mutations and by the organism’s ability to form
will be necessary to effectively treat and prevent the
biofilms. Genome analysis of C. auris has revealed several
spread of this emerging pathogen. s
amino acid substitutions within the Erg11 gene which
References are available at ContagionLive.com.
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In vitro studies
have found that
caspofungin,
while effective
against
planktonic C.
auris cultures, is
inactive against
C. auris biofilms.
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Geographic Expansion of Lyme
Disease Emphasizes Importance
of Recognizing Modes of Transmission
BY GINA BATTAGLIA, PHD

L

yme disease, although focused in the
northeastern United States, has expanded geographically over the past
few decades, with a >320% increase
in the number of high-incidence counties1 and
reported cases in 49 states.2 Recognition of
Lyme disease has improved in endemic areas;
however, health care practitioners in other
areas of the United States may be unfamiliar
with the clinical presentation, according to
experts who participated in a Contagion™ Peer
Exchange panel.
The geographic spread of Lyme disease is
due to multiple factors. The panelists highlighted an increase in development leading to
a greater density of deer populations and fewer small-animal predators as key contributors
to the spread and transmission of the disease.
EPIDEMIOLOGY OF LYME DISEASE
Lyme disease, the most common tick-borne illness in the United States and Europe, is caused
by spirochetes within the Borrelia burgdorferi
sensu lato species complex. Approximately
95% of the confirmed cases of Lyme disease
were reported from 14 states in 2015, with the
highest incidence rates in Vermont, Maine,
Connecticut, and Massachusetts.2
“In the early days when Lyme disease was
first being described, it was found in Old Lyme,
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Connecticut, which is in
the northeast region of the
United States,” said Peter
L. Salgo, MD. “And early
on, everyone thought, ‘Oh,
it’s a [northeastern] United
States problem.’”
However, the causative
organism, the spirochete
Peter L. Salgo, MD
Borrelia burgdorferi, transmitted through the bite of an infected tick, likely dates back several thousand years. Samuel
Shor, MD, FACP, pointed out that a 5300-yearold mummy, discovered in
Italy some 25 years ago,
was found with evidence of
knee arthritis and genetic
evidence of Borrelia.
Alfred Buchwald, a German physician, was the first
to describe the erythema
migrans rash often seen
Samuel Shor, MD, FACP
with Lyme disease more
than 130 years ago, although he did not associate the rash with a tick-borne pathogen. In the
1960s and 1970s, a group of children and adults
in Lyme, Connecticut, and surrounding areas
began experiencing unexplained symptoms
that included arthritis, paralysis, skin rashes,
headaches, and chronic fatigue. Researchers

Samuel Shor, MD, FACP

President of the International Lyme and
Associated Diseases Society
Associate Clinical Professor at George
Washington University Health Care Sciences
Reston, VA

Leonard Sigal, MD

Past Professor and Chief of the Division of
Rheumatology, Robert Wood Johnson
UMDNJ Medical School
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Stockbridge, MA

Patricia V. Smith

President of Lyme Disease Association
Member, Lyme and Tick-Borne Diseases
Research Center Advisory Committee and
Congressionally Directed Medical Research
Programmatic Panel on Tick-Borne Diseases
Jackson, NJ
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began to describe the signs and symptoms of
this condition as Lyme disease, and the children
reported having a tick bite before the onset of
symptoms; however, the cause was still unclear.
Leonard Sigal, MD, noted
that many of these patients
were mistakenly diagnosed
with juvenile rheumatoid
arthritis until researchers
noticed the geographic
clustering of cases.
The causative bacteria
Borrelia burgdorferi was
Leonard Sigal, MD
not officially classified until 1981, when scientist Wilhelm Burgdorfer
discovered that a spirochete carried by ticks
was causing Lyme disease. Since then, the
number of reports and geographic expansion
of Lyme disease have increased dramatically in
the United States, and the Centers for Disease
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Control and Prevention
(CDC) included Lyme disease in their top 10 notifiable diseases in 2012.3 However, Patricia V. Smith
noted that the extent of
Lyme disease in the United
States may be underestimated in many states bePatricia V. Smith
cause they do not have the
money to perform surveillance and identify
the extent of the infected tick population.
Lyme disease has also been reported in about
80 countries worldwide, although Robert C.
Bransfield, MD, DLFAPA,
said that it is unclear whether Lyme disease is endemic
in those countries or whether it spread from the northeastern United States. “It
seems like we’re more aware
of it, and now that we’re
more aware of it, we identify
Robert C. Bransfield, it,” he said. He pointed out
MD, DLFAPA
that the increased rates of
diagnosis may be due in part to greater awareness. “In years past, it was called many other
things,” he said.
However, Dr. Bransfield noted that there is
debate among experts about whether to use a
narrow or broad definition for identifying and
treating Lyme disease. The diagnostic criteria from the CDC are narrow, as their primary purpose is to monitor the national rate of
Lyme disease with a high degree of specificity
in the diagnosis. For example, the CDC criteria do not recognize Lyme disease in patients
with late-onset encephalopathy and a positive
blood test, and physicians who use the CDC
criteria may fail to diagnose Lyme disease in
some patients. By contrast, physicians who use
more inclusive clinical criteria for probable
cases of Lyme disease may initiate treatment

in some patients who do not have
the disease, with the rationale
that long-term risks with Lyme
disease outweigh the risks associated with antibiotic therapy.
Experts generally agree about
the signs and symptoms in acute
phases of Lyme disease, which
may include fever, chills, headache, fatigue, muscle and joint
aches, swollen lymph nodes, and
an erythema migrans rash that
begins at the site of the tick bite, 3 to 30 days
after the bite and spreads gradually. However,
the concept of chronic Lyme disease is controversial among experts, according to Dr. Shor,
and no systematic evidence supports the presence of Borrelia burgdorferi in patients with
chronic symptoms after treated Lyme disease.
GEOGRAPHIC SPREAD AND
TRANSMISSION OF LYME DISEASE
Multiple tick-borne disease modeling efforts
have been dedicated to analyzing the geographic spread and epidemiological characteristics of Lyme disease. According to a recent
review,4 tick population ecology, effect of disease hosts on persistence of tick-borne diseases, dynamics of the seasonal tick population
and disease transmission, climatic effects, and
spatial invasion of ticks and spreading of the
disease have been modeled mathematically to
further clarify factors that explain disease risk
and transmission.
According to Dr. Salgo, the density of deer
populations is commonly associated with presence of infected ticks. “The lifecycle of these
ticks involves deer, and where deer are endemic, ticks are endemic—that’s part of the problem,” he said.
Dr. Shor identified that the increased development of wilderness has reduced the population of deer predators and increased the
population density of deer,
which are vehicles for infected adult ticks to spread
across wider areas and
breed. “The ticks jump on
the deer and it takes them
from point A to point B,”
he said. “It also provides
proximity so that the ticks
can mate.”
However, deer are not
competent hosts for immature ticks (larva or nymph), the primary sources

of transmission of Borrelia burgdorferi. Thus,
management objectives to stabilize or reduce
deer populations have not reduced the incidence of Lyme disease, and an analysis showed
no relationship between spatial distribution of
Lyme disease and abundance of deer in New
York, Wisconsin, Pennsylvania, and Virginia.5
Thus, other ecological factors likely contributed to the increased spread of Lyme disease in
recent years.
Dr. Shor pointed out that small mammals,
such as the white fruited mouse, act as a “culture medium” on which the larva or nymph
feed. An infected larva or nymph transmits
the Borrelia pathogen to the small mammals,
which are usually asymptomatic, and the pathogen can be transmitted to another tick
that feeds on them. Some evidence suggests
that the density of small mammals in a given area is a key determinant of the infected
nymph population, the most common source
of Lyme disease, and one study showed that
the white footed mouse Peromyscus leucopus,
Eastern chipmunk Tamias striatus, shorttailed shrew Sorex brevicauda, and masked
shrew Sorexcinereus are responsible for infecting 80% to 90% of ticks in the northeastern United States.6 Furthermore, a shift in
the population of small-mammal predators,
namely an increase in coyotes and decrease
in red foxes, which rely more heavily on small
mammals for food than do coyotes, strongly predicted spatial distribution of Lyme disease in New York.5
The panelists concluded that ecological
factors affecting the spread of Lyme disease are complex, and regardless of how it
is spread, the Borrelia spirochete is not going
anywhere, according to Dr. Bransfield. “Borrelia has been around much longer than
people,” he said. “It has great adaptive capability. It’s been on this planet longer than
we’ve been here, and it may still be here long
after we’re gone.” p
References are available at ContagionLive.com.
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First International Zika Conference

Repurposing Licensed Drugs in
the Fight Against Zika Virus
BY SARAH ANWAR
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IMAGE: Atomic level structure
of Zika virus, determined by
cryo-electron microscopy.



 r. Malone and his team hope to implement a shortened
D
pathway to potential licensure.

about the virus pathology and what we want to use as
the end point for licensure? The research team then used
the best available high-throughput tools to test which
compounds were active with multiple different viral
isolates and multiple human cell types. They narrowed
these down to 5 compounds and a few combinations
that were suitable for animal testing.
Testing a drug’s efficacy in a cohort of pregnant women would be not only time consuming but also expensive
and would require a large number of participants, Dr.
Malone said. One reason that testing drugs and vaccine
efficacy for use in pregnant women is so time-consuming is that researchers need to test the drug during pregnancy and then follow the infants after birth to see if any
complications arise.
Dr. Malone and his team plan to enroll male participants in their clinical trials because Zika viral shedding
in semen is prolonged. Study power calculations indicate that this approach may reduce study enrollment
requirements to prove antiviral activity from approximately 10,000 subjects in a prophylactic efficacy trial to
only around 600 male participants for this type of a therapeutic clinical trial design; this may also cut the costs
and length of the trials. The research team hopes to be
able to administer the identified drugs to their study
cohort and measure how long the Zika virus is able to
persist in semen samples thereafter.
Through this novel approach to repurposing drugs,
Dr. Malone and his team propose that a “shortened
pathway to potential licensure” can be implemented by
identifying already licensed drugs that could be potentially effective against the Zika virus. s

molekuul.be

On average,
it takes
approximately
$1 billion and
10 years to get
a new drug or
vaccine on the
market.

(continued from cover)
one. On average, it takes approximately $1 billion and 10
years to get a new drug or vaccine on the market. With
the Zika virus rapidly spreading across multiple countries, bringing with it a wide array of devastating complications, there is no doubt that time is of the essence
to bring a viable treatment option to market. Given the
constraints of time and money, however, repurposing
approved drugs that have already shown clinical significance against other pathogens has proved to be a practical alternative, particularly when not much funding is
available for research of the virus in question.
Emerging infectious diseases, such as Zika, are areas of
focus in which “pharmaceutical companies can’t make
much profit,” according to Dr. Malone. “The whole business model of how we develop medical countermeasures
of emerging infectious diseases is broken,” he stressed. He
referred to this phenomenon as “outbreak fatigue” and
stated that “one of the only ways out of the woods that
many people have started to think about and develop—
both for oncology and infectious disease—is to recognize
that we now have a rich pharmacopeia of compounds
with different mechanisms of action.”
To this end, Dr. Malone and his team took a 4-step
approach to identifying such compounds to repurpose.
The 4 steps included gathering background knowledge
on the pathogen, defining the target for licensure, carrying out investigational research, and finally, using
high-throughput tools to test compound activity against
the pathogen.
Dr. Malone’s approach differed from approaches that
past researchers have used to repurpose compounds
against the Zika virus. Whereas previous research
jumped straight to high-throughput screening of all
currently available compounds, Dr. Malone’s team first
identified how the Zika virus infects primary skin cells
and causes cellular autophagy and then worked to identify licensed autophagy inhibitors that would be safe for
use in pregnant women. These inhibitors were tested
under a cooperative research agreement with the US
Army Medical Research Institute of Infectious Diseases.
Next, the research team sought to determine the level
of effectiveness that an anti-arbovirus drug truly needs.
Dr. Malone discussed this factor in an exclusive interview
with Contagion™ (available at ContagionLive.com/link/5).
From there, the research team was able to define their
target product profile. According to Dr. Malone, the team
aimed to answer the question: What drugs are available
that work by these mechanisms of action that are already
licensed and that are compatible with what we know
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Modifying Prenatal Care for Pregnant Women
With Antenatal Microcephaly
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understand all related factors of this devastating virus.
Carmen Zorrilla, MD, professor of obstetrics and
gynecology, University of Puerto Rico School of Medicine, provided session attendees with some insight into
the Zika epidemic in Puerto Rico, sharing that as of
February 17, 2017, there were 38,733 confirmed cases of
the virus; 3076 of these cases involved pregnant women. In fact, overall, the epidemic is estimated to actually
affect about 25% of pregnant women in Puerto Rico.
In addition to her session presentation, Dr. Zorrilla
and her team presented a poster for another study that
delved into the decision making of pregnant women with
antenatal Zika-related microcephaly. When it comes
to testing for Zika in Puerto Rico, the country’s Health
Department follows the Centers for Disease Control
and Prevention’s (CDC’s) guidelines that state prenatal
testing of asymptomatic women should be offered to all
women during the first and second trimesters; testing is
also offered to all symptomatic women, as well, at any
time throughout their pregnancy.
Through this testing, those women who have fetuses
with fetal abnormalities, such as microcephaly, are able
to be identified. This is important because microcephaly
is a condition that calls for “special maternal and infant
care needs.” These women are also faced with “ethical
dilemmas” when it comes to pregnancy options after
they are informed of these abnormalities.
For this study, Dr. Zorrilla and her team evaluated pregnant women at the University Hospital in San Juan who
had tested positive for Zika virus infection. After testing
positive for the Zika virus, the women went for regular
prenatal visits, which occurred biweekly after diagnosis.
After evaluation, Dr. Zorrilla and her team found
that of the 80 pregnant women treated at the hospital’s
prenatal clinic who were infected with the Zika virus
(aged 18-31 years), 7 “had been diagnosed with fetal
microcephaly and other brain abnormalities [in the
fetus], consistent with Zika embryopathy.” A total of 5
of the 7 women (71%) experienced symptoms during
their first trimester, and 2 of them were asymptomatic.
According to the research, “microcephaly was diagnosed
<20 weeks gestational age (GA) in 5 women (71%), and
>22 weeks GA in 2 women (29%).”
The researchers provided these women with counseling that provided information on pregnancy options,
such as pregnancy termination, as well as potential
neonatal outcomes. A total of 4 of the 7 women (57%)
chose to terminate their pregnancy, and 3 (43%) decided
to have their babies because of religious beliefs and

considerations of fate: ‘This is my destiny.’ Furthermore,
these women agreed with allowing nature to take its
course in case of decreasing fetal heart rate during labor.
The researchers concluded that 3 of the 4 pregnancy terminations had fetal Zika infection by pathology examination, and one is still pending.
The researchers pointed out that these women were
nervous about the stigma associated with Zika virus and
they expressed “fears of isolation.” In an effort to help
these women, the researchers offered for them “to be
followed in a special group of three or to continue with
their group prenatal care,” what Dr. Zorrilla referred to as
centering. The researchers also noted that the mothers
of the pregnant women served as “their main support
system.” The women were more comfortable receiving
group care “with other Zika-infected women without microcephaly.” In an exclusive interview with ContagionTM,
Dr. Zorrilla explained further what centering prenatal
care consisted of (ContagionLive.com/link/6).
When it comes to the implications of these findings, the
researchers feel that “prenatal care should be modified
to include conversations and options regarding pregnancy termination and about labor and delivery.” They also
stressed “the need for maternal and family psychological
support; the use of antidepressants, if needed, as well as
contraceptive advice; the need for neonatal subspecialty
consultations [on] infant special care needs; economic
burden; [and] how to deal with public knowledge of the
birth outcome via photos and media exposure and with
curiosity of people in public places.” s
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Examining Contact Precautions in Nursing Homes
BY SARAH ANWAR

One of the main
challenges
of isolation
precautions
in long-term
care is finding
that “balance
between
personal rights
and public
safety.”

(continued from cover)
dressing, annually. About 15% of those living in nursing
homes are under 65 years, toileting, eating, and mobility,”
said Robin Jump, MD, PhD, assistant professor of medicine
in the Division of Infectious Disease and HIV Medicine at
Case Western Reserve University, and physician–scientist
at the Geriatric Research, Education and Clinical Center
and the Louis Stokes Cleveland Veterans Affairs Medical
Center in her presentation at the Society for Healthcare
Epidemiology of America (SHEA) Spring 2017 Conference.
More often than not, she added, “this requires 2 people to
get involved to do this, and that also means a lot more contact.” And the people who end up doing the “literal heavy
lifting" are health care workers, nurses, and frontline staff.
One of the main challenges of isolation precautions in
long-term care is finding that balance between personal
rights and public safety. For these patients, the facility
is their home; it’s where they live. “We can’t tell someone
that they must stay in their room for 6 weeks at a time. We
encourage social interactions and recreation, and, there is
the right to privacy even though we [often]have 2 beds in a
room, and there is often sexuality.”
RESERVOIRS OF MDROs
Because nursing homes can be reservoirs for multidrug-resistant organisms (MDROs), isolation is sometimes needed. To qualify for reimbursement from the
Centers for Medicare and Medicaid Services, nursing
homes must submit minimum data set (MDS) reports
on all residents. In an analysis, Dr. Jump presented
residents’ MDS reports from over a 15-month period
were examined. “Of the 4 million residents who were
included in the study, 5% had an MDRO infection. We don’t
know how many were actually colonized. The infection rate
was truly the tip of the iceberg here,” she said. Of the residents who were actually infected, 57% were found to have
acquired the infection from a nursing home, whereas 41%
became infected at a hospital.
Dr. Jump drew on several different studies to estimate MDRO colonization rates in nursing homes, citing that colonization prevalence for methicillin-resistant Staphylococcus aureus (MRSA) “may exceed
50%,” and approximately 25% of infected individuals
may have acquired infection at the nursing homes.
Prevalence of fluoroquinolone-resistant gram-negatives is “upward of 50%,” with 17% of individuals having
extended-spectrum β-lactamases (ESBL) bacteria and
1% having carbapenem-resistent Enterobacteriaceae
(CRE), “which is really high in my opinion,” she noted.
In terms of Clostridium difficile (C. difficile), Dr. Jump
estimated that “about 15% of nursing home residents
may be asymptomatic carriers.”

26 | Contagion ™ • August 2017

Risk factors that contribute to infection with MDROs in
nursing homes include “recent antibiotic exposure [within the past 4 months], dependence for assistance with
ADLs, and indwelling medical devices, as well as decubitus
ulcers, other wounds, and urinary and fecal incontinence,”
said Dr. Jump.
She highlighted a study published in Infection Control
and Hospital Epidemiology, a SHEA journal, in 2015, for
which researchers investigated the frequency at which
nursing home residents transfer MRSA (which Dr. Jump
said was “a good surrogate in long-term care for other
MDRO transmission”) to health care workers’ gowns and
gloves during routine care. The researchers found that
gloves were contaminated at a higher rate than gowns
and that residents with skin breakdown were more likely
to transmit MRSA. “But here’s the thing that always
fascinated me about this study,” Dr. Jump said. “They
looked at what the high-risk activities that health care
workers were doing that were most likely to have them
wind up with MRSA on their gowns and gloves: dressing,
transferring, hygiene (brushing hair, brushing teeth), changing linens (which is not one I would have thought about),
and toileting. So there are a lot of things that are happening
with long-term care residents that would lead to the acquisition of MRSA on the health care worker.”
Dr. Jump then went on to break down recommended
isolation precautions based on syndrome. In the event
of an outbreak of gastroenteritis or norovirus, for example, health care personnel working with nursing home
residents who have syndrome-specific symptoms should
wear gowns, masks, and gloves in most cases; the same
measures should be taken with outbreaks of respiratory
infections. Most nursing home workers tend to take
respiratory syncytial virus more seriously than, say, a
cold, and there tends to be much more compliance on
precautions from health care workers, especially droplet
precautions (which require the use of masks). “And
finally, scabies; that gets everyone’s attention, and people
are really good about wearing gowns and gloves when it
comes to scabies,” she said.
Of course, one of the most important infections when
it comes to precautions in the nursing home setting is C.
difficile. Because spores tend to stay around longer because they’re much more difficult to get rid of, they remain
a source of infection transmission, even after symptoms
resolve. “As it turns out,” Dr. Jump noted, “the residents
themselves will also remain a source of transmission long
after symptoms have resolved because they still have
spores on their skin.” Therefore, nursing homes should
institute contact precautions early and use sporicidal
agents to disinfect rooms. “In long-term care, it makes
sense to continue isolation and contact precautions
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beyond 48 hours to diarrhea resolution and to keep
going for a longer period of time,” she added.
On the other hand, isolation precautions for specific
pathogens, such as MRSA, vancomycin-resistant enterococci (VRE), ESBLs, CRE, are different. The duration of colonization is unknown (it could be several months). Likewise, the risk of colonization turning into infection is also
unclear. “We don’t have decolonization protocols that we
know will work past the end of the decolonization protocol. For adults, and for those in long-term care in general,
it seems that after someone has been decolonized, they
are at high risk of getting recolonized,” said Dr. Jump.
Therefore, what may be effective for 1 week after treatment
cessation may not be effective the second week thereafter.
“So is there a better way to think about this in long-term
care? Thankfully, the answer is yes,” she said, before discussing a controlled targeted-infection prevention study.
This study focused on nursing home residents with
either urinary catheters or feeding tubes. Health care
workers assisting nursing home residents were required
to practice proper hand hygiene before and after handling the resident and to wear gowns and gloves during
morning and evening care and during device care. This
study also required “weekly intense meetings,” Dr. Jump
said, for staff education and active surveillance for MDROs.
More than 6000 samples were collected from the 418
residents enrolled in the study. “Through this intensive
intervention, focusing not on people with a bacterial
syndrome but on people with devices, regardless of what
they may or may not be colonized with, [the researchers]
were able to decrease MDRO prevalence (rate ratio, 0.77;
95% CI, 0.62-0.94). They decreased the rate of new MRSA
acquisitions (rate ratio, 0.78; 95% CI, 0.64-0.96), [and] they
decreased the risk of a first CAUTI [catheter-associated urinary tract infection] and of all CAUTIs, and this is
phenomenal,” said Dr. Jump. According to the study,
“hazard ratios for the first and all (including recurrent)

clinically defined CAUTIs [were] 0.54 (95% CI, 0.30-0.97)
and 0.69 (95% CI, 0.49-0.99), respectively, in the intervention group and the control group. There were no
reductions in new VRE or resistant gram-negative bacilli
acquisitions or in new feeding tube–associated pneumonias or skin and soft tissue infections.”
“It’s much easier to not think about the alphabet soup of what someone might have but [rather] to know that they have a wound, or a urinary
catheter, or some kind of central line, and how to act with
that device or how to respond to that device,” she noted.
In terms of contact precautions for in-room care, on
the other hand, Dr. Jump recommends practicing proper
hand hygiene and wearing gowns and gloves prior to
room entry. Upon exiting a room, health care workers should remove these gowns and gloves and then
repeat hand hygiene. They should also use singleuse equipment in long-term care when feasible and
should try to dedicate equipment to individual residents
when possible. Cleaning and disinfecting equipment
that cannot be individualized is very important to help
prevent transmitting infections between patients. All
personal protective equipment should be sufficiently
stocked at the site of care. “So the burden here falls on
health care workers,” she acknowledged.
However, that doesn’t mean that the facility residents
themselves shouldn’t practice hand hygiene. Upon
leaving their rooms, residents must be clean, contained
(bandaged or dressed), and cooperative.
Dr. Jump’s ultimate takeaway message was to find a
good balance between resident safety and individual
liberty while keeping in mind that any resident with an
MDRO is a reservoir for that organism. “Activities most
linked to transmission involve health care workers, not
resident-to-resident. For MDROs, transmission-based
precautions based on resident risk factors may be the
most rational, feasible strategy,” she concluded. s
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How Can We Improve Cleaning, Disinfection
Practices to Reduce HAI Transmission?
BY KRISTI ROSA

The process of
achieving and
maintaining
a safe, clean
environment
is incredibly
complex.

(continued from cover)
organism, and in methicillin-resistant Staphylococcus
aureus (MRSA) patient rooms, the number of organisms rose to 73%. Some investigators also reported
100% environmental contamination of rooms housing
patients with Clostridium difficile (C. difficile).
“Now, you might say, of course, that’s not a surprise,
but it might not be that important, because these
rooms are being cleaned on a daily basis and again even
more thoroughly at the time of discharge. However, a
lot of evidence is out there that suggests these pathogens are frequently recoverable from the environment
after cleaning has occurred,” Dr. Calfee said.
To this end, he cited a recent 3-year-long study
of 9 hospitals and 2 long-term health facilities that
found that even after daily cleaning was performed in
“multi-drug-resistant organism (MDRO) contact isolation rooms,” MDROs were recoverable from the environment in 34% of the rooms. Even after terminal
or discharge cleaning, which is arguably more laborious, investigators were still able to recover MDROs
in 18% of the rooms.
Why aren’t current cleaning and disinfection practices getting rid of these harmful pathogens?
Dr. Calfee postulated, “I think a very simple and
probably basic explanation for all of this is that these
services just aren’t being cleaned reliably.”
Another study conducted in 2006 found that 1 of every
2 high-touch surfaces within hospital rooms were not
cleaned at time of patient discharge. “This persistent
frequent contamination of the environment is a real
problem,” he acknowledged.
Contamination of the environment can lead to the
contamination of health care workers (HCWs), which
can lead to the transmission of pathogens to other
patients and more areas within the environment. Dr.
Calfee shared a study to showcase this in which the
researchers had a HCW perform hand-hygiene and
then go into patients’ rooms and put their hands on a
bedrail and a bedside table for 5 seconds each. After
these acts, hand cultures were then performed on the
HCW which revealed positive results for several pathogens (such as MRSA, vancomycin-resistant enterococci,
gram-negative bacilli, and C. difficile) for 53% of the
occupied rooms and 24% of the rooms that were not occupied, or the “clean rooms.”
The study highlighted the fact that the process of
achieving and maintaining a safe, clean environment
is incredibly “complex,” said Dr. Calfee. “[And] perhaps
even more important, this relies on individual human
behavior and effective communication.” Success in this
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goal depends on the cooperation of several groups, not
just environmental service workers; doctors, nurses,
and techs also need to clean equipment from time to
time. In addition, these complex cleaning tasks need to
be carried out frequently, sometimes even daily.
Dr. Calfee also touched on behavioral change techniques and the importance of understanding the drivers
of human behavior to drive the change needed to improve cleaning and disinfection strategies.
STEPS TO REDUCE HAI TRANSMISSION
After asking conference attendees to start thinking
about how their own institutions or facilities can go
about improving quality in environmental services,
Dr. Calfee shared the approach that he and his colleagues came up with to improve cleaning and disinfection practices to reduce hospital-acquired infection (HAI) transmission. This approach is being used
in 5 acute campuses of New York Presbyterian Hospital, ranging in size from community hospitals to academic medical centers.
The first step is to “get a full picture of the current
state of cleaning and disinfection in all the hospitals,” he
said; this includes looking at policies, procedures, and
products, and seeing if they fall in line with current evidence and guidelines. In addition, this means looking at
the visual appearance of the hospital; whether the floors
are shiny and look clean, doing objective assessments,
checking adherence to current policies and protocols,
looking at Hospital Consumer Assessment of Health
care Providers and Systems scores related to environmental cleanliness, as well as looking at patient outcomes that may be related to environmental cleaning.
He added, “I would argue [though] that none of these
[actions] by themselves really give you that full picture. I
think you really need to look at it from multiple avenues
to really understand what’s going on in your hospital.”
Dr. Calfee continued, “We needed to step back and
critically look at our systems and understand what it
was about them that was preventing us from receiving
or achieving the results that we wanted—and identify what we needed to do differently to get our desired
results.” His team used a nonjudgmental, objective,
impartial observer and had the individual shadow the
environmental services (EVS) team to learn from them
and observe their activities and interactions. They also
created and implemented a knowledge, attitudes, and
practices survey to “get a more representative understanding of what some of the barriers were and really
start to quantify and even prioritize some of the barriers
that exist,” he noted.

Receive the Latest
News−in Your Inbox
A total of 45% of the EVS workers completed the survey,
and it yielded a wealth of important information, according
to Dr. Calfee. “We found some opportunities for education,
personal safety concerns, such as toxicity of the disinfectants
and concern about getting infected by being near patients,”
he said. “There was opportunity to increase their understanding of the important role that they play in preventing
infection transmission and basics about hospital-acquired
infections and infection-prevention strategies.” Based on the
results of the survey, they also found that the workers desired
more constructive feedback regarding their performance.
Furthermore, Dr. Calfee and his colleagues were able to
quantify some barriers that the workers were up against,
including, “pushback from patients regarding cleaning in their
immediate vicinity and clutter in the environment—both of
which inhibited daily cleaning activities—interruptions, [and]
lack of clarity regarding cleaning responsibilities. Some larger cultural issues [were also cited], such as perceived lack of
appreciation and respect from other HCWs and a concern
about not wanting to get near patients for cleaning because
they would disturb and interrupt them and interfere with their
healing process.”
Dr. Calfee then shared a project that they carried out to
“address more of those adaptive issues that we’ve identified.”
The project entails an interactive educational series consisting
of 5 sessions, as follows:
1. Introduction to HAI and Infection Prevention
2. Hand Hygiene and Isolation Precautions
3. Discharge Cleaning
4. Daily Cleaning
5. Common Challenges and Barriers
To evaluate if the program was effective, Dr. Calfee and his
team used the Kirkpatrick Model for evaluating the effectiveness of training, which consists of 4 levels: 1) reaction, 2)
learning, 3) behavior, and 4) results.
Because the last sessions of the project were conducted the
week prior to the presentation, the only available data pertained to the first 2 levels, which seemed to show some “pretty good outcomes,” Dr. Calfee reported, “[A total of] 92% [of
participants thought] the material was definitely useful; 90%
[said] that they would recommend it to their coworkers; 72%
[learned] something new; and 94% felt that the suggestions
related to those common barriers would be useful, which was
particularly encouraging to us.”
Dr. Calfee concluded, “Throughout this project, [we’ve learned
that] improving is hard, and sustaining improvement can be
even harder. Why does this happen? For me, I think about it
through the character Doug, from the movie Up. Doug gets
very excited about things, and he focuses a lot of attention
and love on something when he first sees it, but then a squirrel
goes by, and he [has] totally forgotten what he was so in love
with.” He added, “That’s kind of what we often do. We’re very
involved in a project and then a squirrel goes by, [or] the Joint
Commission comes to see you, or some new problemcomes
along, or the grant funding runs out, and we’re distracted. We
need to think about how we can’t be a Doug and how we can
[instead] maintain our focus and continue to improve what
we’re doing.” s
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The Surprising Impact of Viruses on CAP and
the Utility of Procalcitonin in Treatment Decisions
BY WILLIAM TODD PENBERTHY, PHD

(continued from cover)
viruses play a much bigger role than bacteria in causing community-acquired pneumonia (CAP) in children than what was previously thought. Researchers learned about
this only recently, after development of improved molecular diagnostics.
Dr. Williams presented data from the Epidemiology of Pneumonia in the Community (EPIC) study (2015). The EPIC analysis
considered 127,000 children, for whom 2300
received a diagnosis of CAP by both clinical
and radiographic means from 2010 to 2012.
Molecular examination of the children (0-17
years) revealed that at least 70% of cases had
a viral component. More specific etiological
analysis identified respiratory syncytial virus
(RSV) and human rhinovirus as the most common causes of CAP. Both viruses were identified in more than 25% of children. The next
most common causes were adenovirus and
human metapneumovirus (10%-15%). In addition, seasonal variations revealed a strong
winter seasonal peak for RSV-associated CAP.
According to Dr. Williams, it is important to
remember that identifying upper respiratory
tract infections is much easier than identifying
lower ones. Viruses identified by upper respiratory tract infection testing may not always
reflect what is going on in the lower respiratory
tract. Moreover, one must remember that 24%
of asymptomatic children have a virus that is
detected in their airway, while 70% of children
with CAP have a detectable virus. In a subsequent presentation, Richard G. Wunderink,
MD, professor of medicine in the Pulmonary
and Critical Care Division of Northwestern
University Feinberg School of Medicine and
medical director of the medical intensive care
unit, Northwestern Memorial Hospital, would
echo this point, stating that physicians really
do not have a good idea of the basal bacterial and viral flora typically present in a normal
healthy lung.
The EPIC study identified viruses in up to 70%
of all cases of children with pneumonia. The
presence of viruses was highest in children
aged 5 years or less; they also found that the

30 | Contagion ™ • August 2017

presence of viruses was exceptionally prevalent in adults of advanced age. In terms of
specific viruses, RSV and rhinoviruses were the
most prevalent cause of pneumonia, occurring
in approximately 25% of cases.
Further into the presentation, Dr. Williams
presented a study that showed that vaccinations protected against 59% of all influenzaassociated CAP infections across all ages.
Accordingly, Dr. Williams stressed that it’s
clear that the burden of viral pneumonia in
children is substantial, and there is an urgent
need to develop an effective vaccine for preventing common respiratory virus infections.

Upper respiratory tract infection
testing may not always reflect
what is going on in the lower
respiratory tract.

Switching gears to speak about how molecular diagnostics can affect pneumonia treatment decisions, Dr. Wunderink focused on the
procalcitonin test (PCT), which was approved
just this year (2017) as a test to help physicians make important decisions regarding the
optimal use of antibiotics in lower respiratory
tract infections and sepsis. He also reviewed
the latest in pneumonia molecular diagnostics
research, particularly in relation to PCT.
During his talk, Dr. Wunderink pointed out
that although both PCT and C-reactive protein
are inflammatory markers positively correlating
with interleukin 6, only PCT is repressed by
interferon gamma. PCT levels above 1.0 ng/mL
are indicative of a typical bacterial pneumonia
infection, while PCT levels at 0.25 ng/mL are
likely viral, mycobacterial, or unknown.
The PCT could help manage antibiotic overtreatment, something that can increase mortality. To this end, Dr. Wunderink highlighted

a study examining survival outcomes for
patients with congestive heart failure (CHF)
and clear-cut pulmonary edema. For patients
who had low PCT levels (<0.05), there were
much higher rates of survival if they were not
treated with an antibiotic.
Ultimately, Dr. Wunderink stressed that
when physicians have an equivocal chest x-ray,
it is clear that PCT can be very helpful. He
believes it is good to avoid antibiotics in classic
CHF with equivocal chest x-rays and lowgrade fever. Several studies presented by Dr.
Wunderink showed reduced mortality when
antibiotics were used less.
“There is no paint-by-numbers approach
for treating pneumonia,” Dr. Wunderink explained, and there are a variety of other considerations. He stated that he is not a big fan
of using steroids for treating pneumonia, and
in fact, he described a randomized controlled
trial comparing the effects of steroid use in
patients with CAP and high inflammatory
response. There was no mortality difference in
this study. In addition, more data are emerging
that indicate that there is frequently more of
a cardiovascular disease component to what
was otherwise previously recognized as pneumonia. Accordingly, Dr. Wunderink said,
adrenomedullin and troponin are worthy of
greater consideration and use in estimating
prognosis. Moreover, thrombocytosis presents as an important association with significantly increased prognostic mortality. He also
stressed the importance of considering the
risk for hospital-acquired infections: “For any
one of us hospitalized with pneumonia and
no other underlying disease, the probability of
us being alive after 1 year is very low.”
In summary, Dr. Wunderink believes PCT
levels are helpful for reducing antibiotic use
in patients with low-risk CAP or viral pneumonia, but it is important to understand that
after a certain point, PCT is no longer a marker
of viral versus bacterial. Rather, it becomes a
marker of general inflammation (somewhere
between death and 10 days of antibiotic treatment). More work is needed to examine the
effects on mortality data. s
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Psychological Concepts That Affect Antibiotic
Prescription Practices
BY KRISTI ROSA

(continued from cover)
according to Dr. MacDougall, when it comes
to antimicrobial stewardship. The first is loss
aversion, the notion that individuals tend to
prefer avoiding losses over “gaining gains.” He
illustrated the concept using the example of
offering someone $25 outright, or flipping a
coin for a chance to win more. If the coin landed
on heads, he would give the person $100, but
if it landed on tails, the person would have
to give him $150. It turns out, individuals are
more likely to just take the $25.
Dr. MacDougall explained, “Even though you
[might] gain money, many people when presented with these types of scenarios are averse
to losing something, so they typically don’t take
the bet. So there’s this idea that the preference
for avoiding losses is sort of psychologically
more powerful than that of gaining gains.”
He introduced another important concept
with another clever scenario. This time he offered an individual $5 today or $20 tomorrow.
He mentioned that if the individual trusted
him, perhaps they would wait for more money
the next day, but would they wait a week?
A month? A year? He said, “Twenty dollars
is $20, it’s four times more than $5, but [the
value that people] attach to things tends to
decrease with the amount of time until it’s
given to them.” This concept is known as
future discounting, which means “you’re
essentially willing to give up value to get something sooner,” he said.
How does this tie back to antibiotic stewardship? Many physicians and prescribers are
troubled by loss aversion. If their patient has
a bad outcome because they didn’t receive
antibiotics, they consider that “a significant
loss,” said Dr. MacDougall. He also mentioned
that the benefits of being more careful when it
comes to prescribing (ie, reducing antibiotic
resistance) are more long term. Although prescribers want to preserve antibiotics for future
generations, future discounting kicks in, and
they are not really as compelled.
These concepts have been noted in infectious disease literature. In one of the studies
that Dr. MacDougall shared, aspects related to
future discounting are apparent. In the study,
physicians were given a scenario (picking
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an antibiotic for a patient with communityacquired pneumonia) and were then asked to
arrange factors (efficacy of the drug in treating
the condition, patient severity of illness, previous experience/knowledge about the drug,
potential side effects, ease of use, cost to patient, not wanting to contribute to the problem
of antibiotic resistance) in order of importance.
They found that, “things that were immediate
and of risk to the patient were ranked highly,
and risk of contributing to the problem of
antibiotic resistance was last on their list, even
below costs to patient,” Dr. MacDougall said.
Although physicians are aware of the problem
of antibiotic resistance, “there’s a disconnect
between people’s self-professed attitudes
about preserving antibiotics and how they
actually behave in the moment,” he added.
The next concept that Dr. MacDougall
illustrated to attendees was decision fatigue,
or, “the idea that there’s a deleterious effect
of having to make decisions, and the more
decisions you make, the more [they] sort of
deplete your ability to make good or tough
decisions,” he explained. “Over the course of
the day, having to make multiple decisions
makes it easier to fall back on the default.”
CHOICE OVERLOAD, DECISION FATIGUE
Another concept that Dr. MacDougall highlighted was choice overload, the idea that
when there are an excessive number of
options, individuals might find themselves
not motivated. He noted that choice overload
“shares some aspects with decision fatigue,”
explaining that too many options can lead to
lack of motivation and poor performance.
Dr. MacDougall also highlighted a study
on advance directives. Individuals were presented with choices of what they would like
for their goals of care. The results showed
that when a box on the advance directive was
preselected, making it a default option, 75%
of individuals continued with that choice
(ie, comfort care.) When life extension was
preselected by default, more individuals chose
that. “This is deciding what you’re going to do
with your life—if you’re going to extend your
life or not—but checking and unchecking a
box carries a huge amount of weight, which is

pretty amazing to think about,” he said. This
concept is referred to as default bias, the tendency to stick with predetermined choices.
Examples of how some of these concepts can
overlap can also be found in the literature. In
fact, 1 study looked at prescribing antibiotics
according to the hour of the day for either respiratory tract infections ( for which antibiotics
are sometimes indicated) or colds ( for which
antibiotics are not advised). The findings? “As
the day went on, [patients] were more likely to
get antibiotics when it was clearly the wrong
choice or maybe not the best choice,” Dr. MacDougall said. “This relates to decision fatigue;
it’s harder to do the critical thinking and make
that decision to not give antibiotics than just
to give that default choice.”
What are some ways to change behavior that
might positively affect antibiotic prescription
practices?
Dr. MacDougall highlighted 1 study that analyzed the impact of how using social norms
could potentially influence behavior. In the
study, each antibiotic-related action by the
practitioner underwent random interventions, sometimes 2 simultaneously. One of
the groups underwent antibiotic justification,
which means that after plugging in an antibiotic order, they then had to provide a reason
for prescribing it. If they didn’t write anything,
they had no justification for prescribing, and
that would hold them accountable.
Another group received peer comparison
feedback regarding their prescription practices. This feedback consisted of e-mails that
would report whether they were a top performer, prescribing fewer unneeded antibiotics
compared with what their peers prescribed—
another form of accountability.
The results showed that “the socially based
incentives of accountable justification and peer
comparison groups all had statistically significant reductions in [the] likelihood of inappropriate prescribing rates,” Dr. MacDougall said.
Through knowledge of some of these concepts, prescribers everywhere can be aware of
their actions, and if facilities formally incorporate accountability into their programs, they
might be able to cut down on the number of
unnecessary antibiotic prescriptions. s
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A Long-Term Care Antimicrobial
Stewardship Certificate Program for
Pharmacists: Filling an Unmet Need
BY JESSICA ROBINSON, PHARMD, BCPS; JAMIE WAGNER, PHARMD, BCPS; NICOLE BRANDT, PHARMD, MBA, BCPP, CGP, FASCP;
AND ALAN GROSS, PHARMD, BPCS-AQ-ID

A

the Infectious Diseases Society of America
and the Society for Healthcare Epidemiology of America published new antimicrobial
stewardship guidelines, endorsed by the
Society of Infectious Diseases Pharmacists
(SIDP) and others.3 These updated guidelines recommend employing antimicrobial
stewarship strategies to decrease antimicrobial use throughout LTC facilities. Soon
after these recommendations were released,
Box. Summary of CDC Core Elements for Antibiotic Stewardship
the Centers for Mediin Nursing Homes2,5
care & Medicaid SerLeadership Commitment
Tracking
vices (CMS) published
Demonstrate support and comMonitor at least one process meamitment to safe and appropriate
sure of antibiotic use and at least
a final rule requiring
antibiotic use in your facility.
one outcome from antibiotic use
LTC facilities to estain your facility.
Accountability
blish an antibiotic steIdentify physician, nursing, and
Reporting
wardship program by
pharmacy leads responsible for
Provide regular feedback on
November 28, 2017.
promoting and overseeing antiantibiotic use and resistance to
The rule states that the
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prescribing clinicians, nursing staff,
program should conyour facility.
and other relevant staff.
sist of antibiotic use
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protocols as well as a
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nursing staff, residents, and famwith experience or training in antiilies about antibiotic resistance
microbial use.
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and opportunities for improving
Antimicrobial stewantibiotic use.
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Implement at least one policy or
studied in the acutepractice to improve antibiotic use.
care environment and
focuses on a multicomorbidities, making them more suscepfaceted, multidisciplinary approach for suctible to infection. Second, patients in LTC
cessful implementation.3 However, published
data on effective stewardship strategies in
facilities are also more likely to be exposed
2
the LTC environment are lacking. Those
to an antimicrobial agent. Studies have
shown that up to 70% of residents receive at
practicing in this arena may als o have limitaleast one course of systemic antibiotics per
tions because of lack of staffing or formal
year, with 40% to 75% of those courses beresources. The Centers for Disease Control
2,3
ing unnecessary or inappropriate. This inand Prevention (CDC) released an adapcreases not only the risk of colonization or
tation of the core elements that specifically
infection because of a multidrug-resistant
addresses 7 key strategies for antimicrobial
organism, but also the risk of antibioticstewardship in LTC facilities including
associated adverse events, including Clostridnursing homes and long-term acute care
ium difficile infection.2
hospitals (Box). These core elements highAntimicrobial stewardship is now widely
light the essential components of antirecognized as a key strategy to ensuring
biotic stewardship in this setting and the
optimal patient outcomes while reducing
need for collaboration among pharmacists,
the risk of antimicrobial resistance. In 2016,
physicians, and nurses.
ntimicrobial resistance is a worldwide threat, resulting in more
than 2 million infections and
almost 25,000 deaths each year
in the United States.1 Patients in long-termcare (LTC) facilities are considered to be
at an increased risk of infection with multidrug-resistant bacteria due to several factors.
First, these patients generally have multiple

In an effort to address the need for antimicrobial stewardship training in the LTC
environment, the SIDP and the American
Society of Consultant Pharmacists (ASCP)
have worked together to develop the SIDP/
ASCP Long-Term Care Antimicrobial Stewardship Certificate Program. This program consists of 3 phases and offers over 30 hours of the
Accreditation Council for Pharmacy credit.
Phase I involves self-study modules that
review basic microbiology, pharmacology,
pharmacokinetics, and infectious disease
state management relevant to antimicrobial
stewardship in the LTC setting. Phase II engages participants in live webinars that
address topics such as program implementation, key strategies that are needed within
the LTC environment, optimization of outcomes, and regulation and compliance issues. The final phase requires the participant
to complete a project that demonstrates individual mastery by applying what they
learned (in the self-study and live webinars) to
implement, evaluate, or modify some aspect
of antimicrobial stewardship within their facility. This training will empower pharmacists
practicing in LTC facilities to develop antimicrobial stewardship programs, improve
patient outcomes related to infectious
diseases, and facilitate compliance with CMS
requirements. s
References are available at ContagionLive.com.
ABOUT THE PROGRAM
SIDP/ASCP LONG-TERM CARE ANTIMICROBIAL
STEWARDSHIP CERTIFICATE PROGRAM
• Three-phase program completed within
14 months:
»» Phase I: self-study (17 hours
or 1.7 continuing education units [CEUs])
»» Phase II: live webinars (5.5-10 hours
or 0.55-1.0 CEU)
»» Phase III: Skills component (10 hours
or 1.0 CEU)
• Entire program can be completed from
home/work.
• Access program: proce.com/sidp-ltc
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