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SHEA 2018
Understanding 
Infectious Disease Risks 
With Drug Diversion

In the United States, drug abuse 
has reached epidemic propor-
tions. In fact, it’s estimated that 

overdose is one of the leading causes 
of death in Americans who are under 
50 years of age. As the number of 
drug abusers increases, demand for 
prescription drugs also goes up, 
resulting in drug diversion.

Drug diversion is arguably even 
more serious when it happens in 
health care facilities. 
In these settings, 
drugs run the risk 
of being diverted 
at any point during 
the supply chain by 
staff who have easy 
access to controlled 
substances on a daily basis. With 
the opioid crisis raging on, addiction 
to these prescription narcotics 
has become a major driver of  
drug diversion.

(continued on page 30)

Kimberly New

NEWS & BREAKTHROUGHS

Transition to Oral Therapy for 
the Treatment of Bacteremic 
Urinary Tract Infections
By Marlee A. Mangino, PharmD; Monique R. Bidell, PharmD, BCPS; 
and J. Nicholas O’Donnell, PharmD, MSc, BCPSCONTAGIONLIVE.COM
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(continued on page 6)

MAD-ID 2018
Adjusting for Acute 
Kidney Injury in the ICU

Hospitalization rates for 
acute kidney injury (AKI) 
are increasing in the United 

States for patients with and without 
diabetes. According to the latest 
data from the US Centers for Disease 
Control and Prevention, from 2000 to 
2014, AKI rates among patients with 
diabetes increased by 139%, from 
23.1 to 55.3 per 1000 individuals, 
and by 230% among those without 
diabetes, from 3.5 to 11.7 per 1000 
individuals (both P <.001).1 

To learn more about this growing 
issue, Contagion® spoke with Bruce 
A. Mueller, PharmD, professor of 
clinical pharmacy at the University 
of Michigan College of Pharmacy 
in Ann Arbor, at the 21st Annual 
Making a Difference in Infectious 
Diseases (MAD-ID) Meeting, held 
May 9 to 12 in Orlando, Florida. 
He shared the steps that clinicians 
can take to recognize AKI and adjust 
their treatment plans accordingly.  

(continued on page 34)

Molecular Diagnosis of 
SSTIs May Yield Better 
Clinical Outcomes

Molecular diagnostics such 
as polymerase chain reac-
tion (PCR)–based tests 

provide faster, more complete results 
than traditional culture-based tests, 
and their use may improve out-
comes for patients with chronic 
wounds and skin and soft tissue 
infections (SSTIs), according to new  
findings presented at the 21st Annual 
Making a Difference in Infectious 
Diseases (MAD-ID) Meeting .

About 6.5 million individuals were 
afflicted with chronic wounds and 
SSTIs in the United States in 2009.1 
The costs of treating associated 
complications reached $25 billion at 
that time. A more recent study esti-
mated that annual Medicare spending 
for all wound types ranged from 
$28.1 billion to $96.8 billion in 2014.2

(continued on page 35)

Rare Bacteria Make Their 
Way to New York State

In late 2015, officials at the US 
Centers for Disease Control 
and Prevention (CDC) were 

alerted that a patient infected 
with Elizabethkingia anophelis had 
been identified in Wisconsin. By 
January 2016, 5 more cases had been 
reported, and by March 2016, the 
case count was up to 48.

The multidrug-resistant gram-neg-
ative bacterium E  anophelis was 
discovered in the midgut of the 
Anopheles gambiae mosquito in 2011, 
according to an article in Emerging 
Infectious Diseases. in February 
2015. Symptoms of infection include 
fever, shortness of breath, chills, 
and cellulitis. Rochester, New York, 
has seen its own share of cases, 
with 4  infected patients identi-
fied between December 2017 and 
January 2018.  Contagion® spoke with 

(continued on page 31)

HIV/AIDS

Implants for Delivery of 
Antiretroviral Drugs for HIV 
Pre-Exposure Prophylaxis  
By Leah M. Johnson, PhD, and Ariane van der Straten, PhD, MPH

Strategies to reduce new HIV infections span multifaceted efforts, including 
safe-sex counseling, voluntary medical male circumcision, treatment 
as prevention, and pre- (PrEP) and postexposure prophylaxis. PrEP 

entails the use of antiretroviral (ARV) drugs prophylactically by HIV-negative 
individuals at risk of infection to thwart acquisition of the virus. 

(continued on page 14)

IMI/REL Effective 
Against Certain Drug-
Resistant Infections

Positive Outcomes for 
VIBATIV in Obese and 
Elderly Patients

First discovered through a 
research program dedicated 
to new drugs against 

growing threat of resistant bacteria, 
telavancin (VIBATIV) is the only 
once-daily in vitro bactericidal 
antibiotic approved by the US 
Food and Drug Administration 
(FDA) to treat several potentially 
life-threatening infections. At the 
28th European Congress of Clinical 
Microbiology and Infectious Diseases 
(ECCMID), positive new data gleaned 
from multiple studies on the drug 
were presented.

(continued on page 33)
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Implants for ARV may bypass adherence challenges for end users.

Amanda Paschke, MD

(continued on page 32)

Individuals with serious infections 
caused by multidrug-resistant 
(MDR) gram-negative bacteria  

are at increased risk 
of adverse outcomes, 
longer hospital stays, 
and higher health 
care–associated costs. 
These patients need 
more treatments, and 
an investigational 

drug might offer just that, according 
to Amanda Paschke, MD, director, 
infectious disease clinical research  
at Merck Research Laboratories.



I have always disliked that corny expression because 
I am not fond of forced motivational phrases. 
However, as I write my column for this issue of 

Contagion®, I find myself thinking about 
this managerial catch phrase, given a 
recent white paper and the response it 
generated among the infectious diseases 
(ID) community.1,2  

“Antimicrobial stewardship” is obvi-
ously a hot term in ID at the moment. 
Authors find ways to mention terms like this in papers, 
hoping to catch an editor’s eye; speakers present graphs 
showing its prevalence in Medline searches by year; and 
fully integrated ID news resources create “Stewardship 
and Prevention” sections to ensure that it is compre-
hensively addressed within their pages. The attention 
is justified, given the rise in antibacterial resistance 
and the fact that antibiotic development is not where 
we need it to be. Accrediting bodies and government 
organizations have responded with new standards and 
guidance for health care organizations, which have 
scrambled to get up to par.3-5  

A multitude of vested professionals need to be at the 
table for antimicrobial stewardship programs to work. 
Many of these programs have been started and led by 
ID pharmacists, often with the support of ID physicians, 

and vice versa. The push for widespread adoption of 
stewardship programs has come from both professions. 
Some stewardship pharmacists work in jobs to imple-
ment programs initiated by ID physicians, and some 
ID physicians are compensated for their stewardship 
activities through business plans driven by pharmacy 
departments looking for support. In the vernacular of 
ID, it really is a synergistic combination, sometimes 
both clinically and economically. 

Although a few recent publications may have 
distracted from the focus on how this synergy works as 
groups advocate for their own professions,1,6 I expect 
that we will continue to see stewardship programs 
evolve and expand in ways that meet the needs of 
our patients regardless of what stakeholders put into 
print. The rise of ID pharmacy as a profession has been 
complementary to services uniquely offered by ID 
physicians, not in competition with them. Together, we 
lead stewardship programs,7 educate ID trainees,8 and 
improve patient care.4,5 

Teamwork really does…well, you know. 

Jason C. Gallagher,  
PharmD, FCCP, FIDSA, BCPS

Editor-in-Chief

  

Copyright © 2018 by Intellisphere, LLC. All rights reserved. 

The content contained in this publication is for general 
information purposes only. The reader is encouraged to 
confirm the information presented with other sources. 
Contagion® makes no representations or warranties of any 
kind about the completeness, accuracy, timeliness, reliability, 
or suitability of any of the information, including content or 
advertisements, contained in this publication and expressly 
disclaims liability for any errors and omissions that may be 
presented in this publication. Contagion® reserves the right 
to alter or correct any error or omission in the information 
it provides in this publication, without any obligations. 
Contagion® further disclaims any and all liability for any direct, 
indirect, consequential, special, exemplary, or other damages 
arising from the use or misuse of any material or information 
presented in this publication. The views expressed in this 
publication are those of the authors and do not necessarily 
reflect the opinion or policy of Contagion®.

CORPORATE OFFICERS

OPERATIONS & FINANCE

SALES & MARKETING

EDITORIAL & PRODUCTION

EDITORIAL DIRECTOR

Silas Inman

ASSOCIATE EDITORIAL  
DIRECTORS

Thomas Castles
Danielle Mroz, MA

EDITOR

Kristi Rosa

COPY CHIEF

Jennifer Potash

COPY EDITORS

Maggie Shaw
Rachelle Laliberte
Paul Silverman

SENIOR ART DIRECTOR

Ray Pelesko

DESIGNER

Wassana Techadilok

NATIONAL ACCOUNTS MANAGER

Noah Fishbein

DIRECTOR,  
CIRCULATION

Jon Severn

VICE PRESIDENT, FINANCE

Leah Babitz, CPA

CONTROLLER

Katherine Wyckoff

CHAIRMAN AND CEO

Mike Hennessy, Sr

VICE CHAIRMAN

Jack Lepping

PRESIDENT

Mike Hennessy, Jr

CHIEF FINANCIAL OFFICER

Neil Glasser, CPA/CFE

SENIOR VICE PRESIDENT, 
OPERATIONS

Tom Tolvé

VICE PRESIDENT,  
EDITORIAL SERVICES  
AND PRODUCTION

Kerrie Keegan

VICE PRESIDENT,  
DIGITAL MEDIA

Jung Kim

CHIEF CREATIVE OFFICER

Jeff Brown
DIRECTOR,  
HUMAN RESOURCES

Shari Lundenberg

Subscribe to Contagion® at ContagionLive.com/link/9,   
or use a smartphone to scan this QR code.

HIV-Infected Child 

Maintains Remission 

Without ART Since 2008

Although progress has been 

made in reducing the num-

ber of new HIV infections 

among children aged 0 to 14 years, the  

number infected annually on a global 

scale (see Table) is still “unaccept-

ably high,” according to investigators 

presenting at the 9th International 

AIDS Society (IAS) Conference on 

HIV Science in Paris, France in June 

2017. Investigators  are hopeful, that 

these children may be spared the life-

long burden of therapy and the asso-

ciated immune health consequences.

This hope comes in the form of a 

9-year-old South African child who  

received a diagnosis of the virus at 

just 1 month of age. The child received 

early antiretroviral thereapy (ART) 

during infancy, achieved viral suppres-

sion, and has maintained remission

(continued on page 26)

HCV/ HEPATITIS

Treating HCV in HIV-Coinfection: 

Still a Therapeutic Dilemma?

By Jennifer Andres, PharmD, BCPS, and Amy Cheng, PharmD, AAHIVP

CONTAGIONLIVE.COM

11.17 | V. 2 | N. 4

During the American Soci-

ety for Microbiology (ASM) 

Microbe 2017 conference, 

Contagion® interviewed David Rel-

man, MD, ASM Microbe 2017 vice-

chair. Dr. Relman, professor in the 

Departments of Medicine and Micro-

biology & Immunology at Stanford 

University, Palo Alto, California, 

spoke about microbiome research 

and its potential utility in medicine.

(continued on page 29) 

Is it time to reassess prescribing 

practices on beta-lactams for  

patients with penicillin allergies? 

The answer is an unquestionable 

“Yes!” according to Meghan Jeffres, 

PharmD, assistant professor in the 

Department of Clinical Pharmacy at 

the University of Colorado, Skaggs 

School of Pharmacy and Pharmaceu-

tical Sciences, in Aurora, Colorado.

Dr. Jeffres spoke about the issues 

that penicillin allergies present to

(continued on page 28) 

HEALTH CARE-ASSOCIATED INFECTIONS

Is Greater BSA Use for Sepsis, 

Bacteremia Affecting HO-CDIs?

ASM Microbe 2017
Beta-Lactams: Do They 

Deserve a Second Look?

IAS 2017 
As HIV Drug Resistance 

Grows, WHO Calls for 

Global Action

In a statement released on July 20, 

2017, the World Health Organi-

zation (WHO) alerted countries 

around the world to the growing 

threat of resistance to HIV drugs. WHO 

learned of this alarming trend through 

national surveys, and the results were 

presented in the organization’s HIV 

Drug Resistance Report 2017.

“Six of the 11 countries surveyed 

in Africa, Asia, and Latin America 

[showed that] over 10% of people start-

ing antiretroviral therapy had a strain 

of HIV that was resis-

tant to some of the 

most widely used HIV 

medicines,” accord-

ing to the report. 

Once these countries 

reach a threshold of 

10%, WHO advises 

that they should “urgently review their 

HIV treatment programs.”

Tedros Adhanom Ghebreyesus, MD,  

(continued on page 27)
About 10% of US Patients 

With Candidemia Have 

CDI Coinfection 

By Alyssa B. Christensen, PharmD, and Viktorija O. Barr, PharmD, BCPS-AQ ID

Clostridium difficile infections (CDIs), which were responsible for over 

500,000 infections and 44,000 deaths in 2014, represent a substantial 

burden to patients and our health care systems.1 The rate of CDI is higher 

among hospitalized patients in part because of the higher rate of extrinsic risk 

factors in this population, such as broad-spectrum antibiotic (BSA) use.2,3 BSAs 

are commonly used in the health care setting for empiric treatment of suspected

(continued on page 18)

Of Americans 

hospitalized 

for treatment 

of candidemia, Clos- 

tridium difficile (C. 

difficile) coinfection 

was present in almost 

10% of the cases.

Infections caused by C. difficile and 

Candida species are important health 

care-associated infections. A multi-

state survey carried out in 2014 by 

the Centers for Disease Control and 

Prevention (CDC) reported C. difficile 

and Candida in 61 of 504 (12.1%) and 

32 of 504 (6.3%) infections, respective-

ly, with C. difficile responsible for 70% 

of all recorded gastrointestinal infec-

tions and Candida responsible for 22% 

of all bloodstream infections. Both 

infections carry a high mortality rate.  

The root of Candida-C. difficile 

 (continued on page 30)

ID Week 2017
Health Officials 

Respond to “Surprising 

Return” of Hepatitis A

San Diego, California, was the 

home of this year’s ID Week 

Conference, at which health 

care investigators from all over the 

world came together to share recent 

research that could help the field 

get a leg-up on infectious diseases. 

Unfortunately, it is also the home to 

a severe ongoing hepatitis A outbreak 

that has infected a staggering 481 

individuals thus far, leaving health 

officials scrambling. 

In light of the outbreak, Monique 

Foster, MD, MPH, from the Division 

of Viral Hepatitis at the Centers for 

Disease Control and Prevention 

(CDC), and Eric McDonald, MD, 

MPH, from the Epidemiology and 

Immunization Services Branch of the 

San Diego County Health and Human 

Services Agency, discussed the 

“surprising return” of the  virus as part 

of the “Late Breakers I” symposium at 

the conference.
(continued on page 31)

ASM Microbe 2017
David Relman, MD, 

on the Potential of the 

Microbiome in Medicine

I n f e c t i o u s  D i s e a s e s  T o d a y

Tedros Adhanom 

Ghebreyesus, MD

(continued on page 12)

S T R A T E G I C  P A R T N E R S

Brian Holye, MPH

C H A I R M A N ’ S  L E T T E R

At MJH Associates, Inc, one of our key tenets is to 
cut down on bureaucracy. This means that every 
associate, no matter their position, has access 

to senior leadership. This “open door” policy was imple-
mented to reduce the time employees spend waiting 
for approvals, feedback, and suggestions, ensuring that 
they can continue the innovative work that we do to 
achieve our mission: improving quality 
of life through health care research, 
education, and communications. 

US Food and Drug Administration 
(FDA) Commissioner Scott Gottlieb, 
MD, is enforcing a similar tactic. In 
January, Dr. Gottlieb began cutting 
the red tape when he announced the 
launch of a pilot program evaluating how information 
on drugs in development is released to health care, 
scientific, and patient communities. In a statement, he 
said that the FDA is committed to “enhancing trans-
parency about the work we do, especially when it has 
the potential to foster further research and discovery 
across the scientific community, and better inform 
patients and providers.”1 

Dr. Gottlieb’s recent move throws his support 
behind President Trump’s new plan, American 
Patients First, which aims to lower drug prices by 
focusing on increasing transparency and competition 

and dismantling what Time describes as “the convo-
luted system of rebates between drugmakers and the 
health care middlemen known as pharmacy benefit 
managers.”2 The FDA commissioner applauded the 
president for “introducing a bold plan that puts 
patients first in advancing actions to address the 
rising list prices of prescription medicines.” He also 
reinforced the agency’s commitment to removing 
barriers faced by generic drug developers to encourage 
competition to lower drug prices and increase access 
to these medications through the Drug Competition 
Action Plan.3

At MJH, we will continue to do the same, elimi-
nating inefficiencies and hype to deliver the most 
timely and relevant information directly to you, the 
provider, and your patients through publications such 
as Contagion® and its website (contagionlive.com) and 
social media channels (@Contagion_Live on Twitter 
and ContagionLive on Facebook). Ultimately, we share 
the same goal—improving patient outcomes. Together, 
let’s commit to cutting the fat and making a difference.

Stay informed, and thanks for reading! 

Mike Hennessy, Sr
Chairman and CEO

References are available at ContagionLive.com

Cutting the Drug Development Red Tape

E D I T O R - I N - C H I E F ’ S  L E T T E R

Teamwork Makes the Dream Work

Jason C. Gallagher, 
Pharmd, FCCP,  
FIDSA, BCPS

Mike Hennessy, Sr

2 Clarke Drive, Suite 100
Cranbury, NJ 08512 • (609) 716-7777
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Infectious Diseases Today
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It Takes Two to TANGO With a Carbapenemase
By Payal K. Patel, MD, MPH

Because of the global rise in antimicrobial 
resistance, meropenem-vaborbactam, the 
first carbapenem/β-lactamase combina-

tion medication, is a welcome new antibac-
terial—it could restore carbapenem’s utility 
in bacteria with carbapenemases. The vabor-
bactam component renders 
the meropenem useful even 
against carbapenemase-pro-
ducing bacteria.1 

Meropenem-vaborbactam 
was approved by the US Food 
and Drug Administration 
(FDA) for treating compli-
cated urinary tract infection in 2017.1 The 
TANGO I trial published in JAMA by Kaye et 
al was a phase 3 multicenter, multinational, 
randomized, active-control trial that compared 
treatment with meropenem-vaborbactam to 
piperacillin-tazobactam in patients with a 
complicated urinary tract infection (cUTI), 
including pyelonephritis.2 

Patients who met the trial’s eligibility criteria 
were randomized to receive either 4.5 g of 
piperacillin-tazobactam or 2-g/2-g meropen-
em-vaborbactam intravenously 3 times a day 
for at least 5  days. After 5 days, patients who 
met prespecified criteria for improvement were 
able to switch to an oral fluoroquinolone. The 
study had a primary FDA end point (a composite 
score of clinical and microbiologic cure) and a 
European Medicines Agency (EMA) primary end 
point (primarily microbiologic cure). 

Using the FDA primary end point, mero-
penem-vaborbactam was statistically superior 
for treatment of cUTI compared with pipera-
cillin-tazobactam (98.4% vs. 94.0%). Using the 
EMA end point, meropenem-vaborbactam was 
noninferior to piperacillin-tazobactam. In both 
groups, adverse event rates were high—39% with 
meropenem-vaborbactam versus 35.5% with 
piperacillin-tazobactam.

This was a well-designed clinical trial that 
stayed true to its original protocol. However, 

the studied indication fills a narrow gap in the 
literature. Although the results from TANGO 
I are promising, the question lies meropen-
em-vaborbactam’s utility in other serious 
infections such as bloodstream infections. The 
group’s next study, TANGO II, garnered publicity 
because it was stopped early due to a signif-
icant reduction in mortality when meropen-
em-vaborbactam was used.3 Tango II was a 
phase 3, multicenter, randomized, open-label 
study that compared meropenem-vaborbactam 
with current best available therapy in patients 
with known or suspected carbapenem-resis-
tant Enterobacteriaceae infections including 
cUTI, pneumonia, bacteremia, and compli-
cated intra-abdominal infection. TANGO II 
may answer some substantial questions that 
remain, but TANGO I’s major takeaway is that 
there is now another viable treatment option for 
patients with a cUTI, particularly if the pathogen 
is suspected of being or known to be carbapen-
emase-producing.2 

Study Shows Sulfonamide Antibacterials Capable of Reversing Azole Resistance  
in Candida albicans
By Kirk Hevener, PharmD, PhD 

Invasive fungal infections caused by Candida species are a leading 
cause of bloodstream infections in the United States and have a 
mortality rate approaching 50%.1 Further complicating this matter 

is the development of high-level azole resistance in normally suscep-
tible species such as C albicans.2 The current first-line treatment of 
candidemia recommended by the Infectious Diseases 
Society of America is an echinocandin antifungal 
agent, with fluconazole as an alternative agent after 
confirmation of the absence of azole resistance.3 Azole 
drugs have advantages over echinocandins, including 
cost and oral options.

Synergistic strategies that could overcome azole 
resistance may play an important clinical role in the 
treatment of candidemia. Previous reports demonstrated the ability 
of some drugs to reverse azole resistance in vitro.4 However, the 
drug concentrations required to achieve the effect were not achiev-
able in vivo and some of the drugs are known to possess significant 
adverse effects. Preliminary reports showed a synergistic activity of 
sulfonamide agents in combination with azole antifungal agents for  
C albicans infection and in combination with caspofungin for Aspergillus 
infection.6,7 Eldesouky and colleagues confirmed this effect for sulfon-
amides in combination with azole drugs against C albicans, with prom-
ising activity in vivo. The concentrations of the sulfonamide drugs 
achieving the minimum inhibitory concentration (MIC)–lowering effect 
in azole drugs were at or below their clinically achievable plasma ther-
apeutic concentrations. 

Investigators tested 21 US Food and Drug Administration–approved 
sulfonamide antibacterial drugs in combination with fluconazole 
against the azole-resistant C albicans strains using a checkerboard 
assay. Synergism, antagonism, and a neutral effect were determined 

using a fractional inhibitory concentration index. Fifteen sulfonamide 
drugs showed synergistic activity, including 5 at drug concentrations 
clinically achievable in plasma: sulfamethoxazole, sulfadiazine, sulfa-
doxine, sulfadimethoxine, and sulfamethoxypyridazine. Growth kinetic 
studies using a resistant C albicans strain with a 16 mg/mL sulfame-
thoxazole and 1 mcg/mL fluconazole combination showed a strong 
growth inhibition.

Additional studies investigated the ability of the drug combina-
tions to inhibit C albicans biofilm formation. Several sulfonamide/
fluconazole combinations were tested against 12 C albicans strains. 
Several of the combinations showed increased inhibition of biofilm 
formation compared to fluconazole alone (up to 40% vs 15%). The 
sulfonamide/fluconazole combination was also effective in reducing 
fungal burden in the C elegans worm infection model, with results 
approaching a 50%  mean fungal burden reduction in worms infected 
with an azole-resistant C albicans strain compared with those treated 
with fluconazole alone. The researchers attempted to identify a poten-
tial mechanism for the drug synergy observed. Although most azole 
re-sensitizing drugs appear to work by inhibiting the overexpression of 
drug efflux pumps, this did not hold true for the sulfonamide drugs. 
The synergistic activity of the sulfonamide drugs was shown to be 
related to their antibacterial mechanism of inhibiting folate produc-
tion. The investigators hypothesized that inhibition of the fungal folate 
pathway by the sulfonamide drugs led to a restriction of the Candida 
ergosterol biosynthesis pathway.

Additional in vivo and mechanistic studies will be required to further 
explore the clinical utility of this drug combination; however, these 
preliminary studies provide convincing evidence for the synergistic 
use of sulfonamide agents with azole antifungals. 

References available at ContagionLive.com.

Payal K. Patel,  
MD, MPH

Kirk Hevener,  
PharmD, PhD 
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Meeting the Challenges of Infection Control in Hemodialysis Facilities
By Saskia v. Popescu, MPH, MA, CIC

Dialysis is a vital and lifesaving measure for 
millions of individuals around the world 
who suffer from renal failure. End-stage 

renal disease (ESRD), or kidney failure, affects 
more than 660,000 Americans alone, roughly 
468,000 of whom rely on dialysis to remove toxins, 
solutes, and excess water from their blood.

Unfortunately, dialysis also carries an 
increased risk of infection—namely, blood-
stream infections. The incidence of serious 
infections at hemodialysis facilities is too high, 
according to investigators of a recent study, 
particularly considering that most infections 
could be avoided if proper infection control 
practices were followed 100% of the time. That 

may require input and 
buy-in not only from staff 
working directly with 
patients but also from 
medical directors and 
even family members.

The main tools in the 
infection-control toolbox 
are hand hygiene, vascular 
(and catheter) access, staff 
education, patient/family 
education, skin antiseptic, 
and catheter hub disinfection. The US Centers 
for Disease Control and Prevention (CDC) has 
worked tirelessly to provide the resources to help 

health care workers at these facilities reduce the 
risk of infections associated with dialysis. One 
initiative, the Making Dialysis Safer for Patients 
Coalition, involves bringing together and 
educating all members of the care team to help 
reduce infections. 

However, even a measure as simple—but as 
critical—as hand hygiene can be challenging in 
hemodialysis facilities; environmental contami-
nation is another common problem. Nurses can 
easily forget the importance of hand hygiene 
before and after they move from the patient to 
the environment and to the machine and back 
again. To address these problems, the authors 
of a recent article in the Clinical Journal of the 
American Society of Nephrology focused on the use 
of infection prevention procedures in hemodia- 
lysis facilities. 

Hand hygiene is extremely important to 
help reduce the potential for infection, espe-
cially when working with arteriovenous 
fistulas, central venous catheters, and other 
vascular accesses. The investigators recom-
mended using checklists and frequent audits 
to monitor hand-hygiene adherence and serve 
as reminders for staff. They also called out the 
importance of hub scrub—catheter hub disin-
fection—and dialysis station disinfection, as 
well as the careful use of single-dose and multi-
dose medications.

A key point to remember in the practice of 
reducing infections across any setting, but espe-
cially in outpatient facilities involving invasive 
care, is that true infection control involves many 
people. Meeting 100% infection control involves 
work from the medical directors and providers, 
nurses, patient, and family, as well as those 
involved in equipment practices, according to 
the investigators. Quality incentive programs that 
require facilities to track bloodstream infections 
can do just so much; it is each individual’s respon-
sibility to work toward the goal of zero infections, 
they said. Educating and involving patients and 
their family members in infection prevention 
efforts allows them to become part of the care 
process and help advocate for infection control. 

FDA Advisory Committee Unanimously Favors 
Plazomicin for Adults With cUTIs
By Kristi Rosa

A chaogen’s plazomicin received mixed 
results from a US Food and Drug 
Administration (FDA) advisory panel— 

a strong vote of confidence for one use but a 
less enthusiastic response for another.

The FDA’s Drug Advisory Committee voted 
unanimously in favor of plazomicin for the treat-
ment of adults with complicated urinary tract 
infections (cUTIs). None of the 15 panel mem- 
bers abstained.

However, regarding whether substantial 
evidence was provided for the drug’s safety and 
effectiveness for treating bloodstream infections 
in patients with limited or no treatment options, 
11 members of the committee voted against it 
and 4 voted yes.

Plazomicin is a new aminoglycoside anti-
bacterial for the treatment of serious bacterial 
infections due to multidrug-resistant (MDR) 
Enterobacteriaceae, including carbapen-
em-resistant Enterobacteriaceae (CRE). It was 
designed to address current and future unmet 
needs of patients who have these hard-to- 
treat infections.

On January 2, 2018, Achaogen announced 
that the FDA had accepted their new drug 
application (NDA) for priority review. The NDA 
was supported by data collected from 2 phase 
3 clinical trials: Evaluating Plazomicin in cUTI 
(EPIC) and Combating Antibiotic-Resistant 
Enterobacteriaceae (CARE).

The EPIC trial evaluated the efficacy and 
safety of plazomicin compared with mero-
penem for treating adult patients with cUTI or 
acute pyelonephritis (AP). A total of 609 patients 
were enrolled, and positive top-line data were 
reported. Plazomicin met the objective of nonin-
feriority compared with meropenem for the 

FDA-specified primary efficacy end points, and it 
achieved superiority for the European Medicines 
Agency–specified primary efficacy end points.

Results of the CARE trial, which enrolled 
69 participants, also revealed favorable 
top-line data. Investigators observed lower 
mortality or serious disease-related complica-
tions with the use of plazomicin compared with  
colistin therapy.

The FDA granted breakthrough therapy 
designation for plazomicin for the treatment of 
Enterobacteriaceae-associated bloodstream 
infections in patients with limited or no alterna-
tive treatment options. Fast track and qualified 
infectious disease product designations also 
were granted for treating serious and potentially 
deadly CRE infections.

Some of the attributes that prove plazomicin’s 
clinical use include:

• Potent in vitro and in vivo activity 
in nonclinical studies against MDR 
Enterobacteriaceae, including CRE

• Demonstrated lower 28-day all-cause 
mortality and improved safety compared 
with colistin in those with serious 
CRE-associated bacterial infections

• Potential to improve dosing strategy, 
including individualized patient dosing  
using in vitro drug-monitoring assay

Although the FDA is not bound by the advi-
sory committee’s votes, it will take their input 
into consideration when reviewing marketing 
applications.

The date for approval under the Prescription 
Drug User Act is June 25, 2018. If the drug is 
approved, Achaogen expects to launch it in the 
United States soon after that date. 
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After 4 Decades, A Rare Disease Re-emerges in Nigeria
By Kristi Rosa

Last year, a large outbreak of a rare disease re-emerged in Nigeria in 
2017: monkeypox. The US Centers for Disease Control and Prevention 
(CDC) recently released a research letter providing additional infor-

mation about this rare zoonotic infection.
Caused by an orthopoxvirus, monkeypox was first identified in humans in 

the Democratic Republic of Congo in 1970; it is now considered to be endemic 
in the country. Most outbreaks of the infection are caused by the Central and 
West African clades of the virus and have sprung up in the rural rain forests of 
the Congo basin and West Africa.

The last case was reported in Nigeria in 1978, when a 4-year-old child living 
in the southeastern part of the country became ill with the disease, according 
to the CDC. Thirty-nine years later, on September 22, 2017, a new case was 
reported to the Nigeria Centre for Disease Control (NCDC).

An 11-year-old boy presented to the Niger Delta University Teaching 
Hospital in Bayelsa State with fever, generalized rash, headache, malaise, and 
sore throat, which had persisted for 11 days. He was isolated, and laboratory 
and contact tracing were conducted. 

“Physical examination revealed generalized well-circumscribed papulo-
pustular rashes on the trunk, face, palms, and soles of the feet and subsequent 
umbilication, ulcerations, crusting, and scab formation,” the authors of the 
research letter wrote. “The patient had associated oral and nasal mucosal 
lesions and ulcers and accompanying generalized lymphadenopathy.”

Similar symptoms were noted in 5 family members who lived in the same 
household as the patient. Upon further investigation, health officials found 
that, 1 month prior to the onset of illness, the boy and 2 of his siblings had 
been in contact with a monkey belonging to a neighbor. However, the monkey 
did not have a known history of illness and thus has not been identified as the 
source of their infection.

After suspecting monkeypox, NCDC officials took several steps to quell the 
potential outbreak. These included the following:

• Sending epidemiologists to the area to support investigations
• Notifying health authorities spanning all states to strengthen 

surveillance based on a standardized case definition
• Activating a national Emergency Operations Centre to coordinate 

outbreak response (October 9, 2017)
• Assembling all relevant stakeholders for response efforts
• Developing interim guidelines and protocols that were sent to all the states
• Implementing rigorous surveillance, public sensitization, community 

mobilization, and case management across all states

An outbreak was confirmed by the NCDC on October 13, 2017. By 
November  17, health officials had identified 146 suspected cases from 
22 states in Nigeria. A total of 107 of the 134 samples collected were confirmed 
as the West African clade of the virus; 42 samples from 14 other states also 
were confirmed.

The majority (62%) of the cases were adults aged 21 to 40 years, mostly men; 
1 individual died.

Officials are still working to identify both the zoonotic source of the 
outbreak and the route of transmission, but because 3 family clusters were 
detected, “[that] might suggest some level of human-to-human transmission 
in this outbreak,” the authors wrote.

The NCDC is continuing to investigate the outbreak and channeling efforts 
into outbreak response. “Further findings from our epidemiologic investiga-
tions and laboratory diagnostics, including genome sequencing, will add to 
the existing knowledge of West African monkeypox and help unravel uncer-
tainties in the outbreak,” the authors conclude. 

Novavax Presents Data on Trials for Improved Flu Vaccine  
and Candidate for First RSV Vaccine
By Einav Keet

Two vaccines being developed by Novavax, 
Inc, may help ward off 2 common but poten-
tially serious illnesses—respiratory syncytial 

virus (RSV) and influenza.
Most children are infected with RSV by their 

second birthday, according to the US Centers 
for Disease Control and Prevention (CDC). The 
virus causes symptoms such as a runny nose, 
coughing, sneezing, fever, wheezing, and 
reduced appetite. There is currently no vaccine 
available for RSV, and in most cases, symptoms 
can be managed with OTC fever reducers and 
pain relievers. However, although symptoms are 
usually mild and pass within 1 or 2 weeks, more 
severe cases can lead to bronchiolitis or pneu-
monia and be serious in young infants and older 
adults. More than 57,000 children under age 
5 years and 177,000 older adults in the United 
States are hospitalized for RSV each year. 

Novavax’s RSV fusion protein (F) nanoparticle 
vaccine is intended for maternal immunization 
during pregnancy, offering protection for infants 
through placental antibody transfer. The Bill and 
Melinda Gates Foundation is collaborating with 

Novavax on the vaccine, and the company says 
that its phase 3 Prepare trial may conclude in less 
than 12 months.

Data from the phase 1/2 trial of 2 trivalent 
formulations of Novavax’s NanoFlu vaccine—
which uses the flu strains recommended 
by the CDC and the World Health 
Organization, as well as Novavax’s 
proprietary saponin-based Matrix-M 
adjuvant—have also looked prom-
ising. Unlike currently available 
licensed egg-based flu vaccines, 
Erck said, NanoFlu contains recom-
binant hemagglutinin (HA) proteins 
that reflect the wild-type sequences 
of the influenza viruses circulating 
in the community, thus avoiding 
the problems of egg-adapted 
mutations in HA known to 
arise from the egg-based flu 
vaccine production process. 

“In our recent phase 1/2 
trial, we observed that the 
higher dose of NanoFlu 

outperformed the market-leading Fluzone-HD 
vaccine—a high-dose flu vaccine specifically 
indicated for older adults—on classical immuno-
genicity measures [hemagglutinin-inhibition anti-
bodies] against both A/H3N2 strains contained 
in the vaccine by 47%, and against forward-

drifted or forward-evolved A/H3N2 strains by 
61%,” Erck said. “We believe this significant 

improvement in immune responses is due 
to both avoidance of the egg-adapted 

mutations seen with egg-produced 
vaccines and because NanoFlu is 

likely to induce broader immune 
responses against both the A/

H3N2 strain contained in the 
vaccine and against those 
strains that are antigeni-
cally drifted [mismatched] 

to the vaccine.”
Novavax expects to further 

test the Nanoflu vaccine this 
fall and potentially perform a 

pivotal licensing trial starting in 
the fall of 2019.  



6 | Contagion®  •   June 2018 

NEWS AND BREAKTHROUGHS

c
g

la
d

e
/ 

iS
to

c
k,

 ru
tc

h
a

p
o

n
g

 /
 A

d
o

b
e

 S
to

c
k

Gram-negative organisms are responsible for 25% to 50% 
of all bacteremias, with the urinary tract being the 
most common source.1-4 Many clinicians prefer to treat 

bacteremia with a complete course of intravenous (IV) anti-
biotic therapy and may be hesitant to switch patients to oral 
therapy.5-7 However, careful evaluation of the source, organism, 
and severity of infection can help identify patients who may 
be able to safely transition. Recently, literature evaluating 
the effectiveness of oral antibiotics for definitive therapy of 
bacteremic urinary tract infections (UTIs) has emerged.1,2,8 
Several studies shed light on which oral agents may be appro-
priate choices, when clinicians should consider transitioning 
from IV to oral therapy, and which patients may be at a 
higher risk of failure upon transition. These findings are of 
interest to antimicrobial stewards, considering the potential 
for shorter hospital stays and reduced medication cost in 
patient groups who appear to have high success rates with 
definitive oral therapy.9

One of clinicians’ common concerns regarding oral antibi-
otic treatment of bacteremia is agent bioavailability.1,7 Several 
oral antibiotics achieve both excellent concentrations in the 
urinary tract and moderate to high systemic concentrations. 
Agents with low bioavailability, such as β-lactam antibiotics, 
may not provide adequate plasma exposure for the treat-
ment of bacteremia because dosing is limited by tolerability. 
Optimal dosing and probability of target attainment of these 
low-bioavailability drugs are often understudied. As such, 
some oral antibiotics may produce better clinical outcomes 
than others. Two recent studies evaluated the effect of oral 
agent bioavailability on clinical outcomes of patients with 
gram-negative bacteremias.1,2

Kutob and colleagues evaluated the effect of oral bioavail-
ability on clinical outcomes of gram-negative bactere-
mias, about 70% of which were from a urinary source 
(254 of  362 patients).1 Bioavailability was classified as high 
(≥95%, levofloxacin), moderate (75%-94%, ciprofloxacin 

Transition to Oral Therapy for the Treatment of 
Bacteremic Urinary Tract Infections
Several recent studies provide valuable insight surrounding the appropriateness of transitioning from 
intravenous to oral therapy when treating bacteremic urinary tract infections.
BY MARLEE A. MANGINO, PHARMD; MONIQUE R. BIDELL, PHARMD, BCPS; AND J. NICHOLAS O’DONNELL, PHARMD, MSC, BCPS

>>

Careful evaluation can 
help identify patients who 
can safely transition from 
IV to oral therapy.
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Table 1: Study Characteristics
RIEGER ET AL KUTOB ET AL MERCURO ET AL

Population 241 patients
IV-only (n = 106)
IV/oral (n = 135)

362 patients
Oral agent bioavailabilitya

• High (n = 106)
• Moderate (n = 179)
• Low (n = 77)

224 patients
βLM (n = 84)
FQ (n = 140)

Male, n (%) IV only: 56 (53)
IV/oral: 56 (41)

High: 37 (35)
Moderate: 64 (41)
Low: 33 (44)

βLM: 43 (51.2)
FQ: 72 (51.4)

Charlson comorbidity 
score, median (IQR)

IV only: 8 (5-11)
IV/PO: 6 (4-9)

NR βLM: 3 (2-5)
FQ: 3 (1-5)

Pitt bacteremia score, 
mean ± SD 

NR High: 1.4 (35%)
Moderate: 1.7 (41%)
Low: 1.4 (44%)

Median (IQR):
βLM: 1 (0-2)
FQ: 1 (0-2)

Urinary source, n (%) 241 (100%) High: 71 (67) 
Moderate: 127 (71)
Low: 56 (73)

βLM: 58 (69.4)
FQ: 101 (72.3)

Escherichia coli, n (%) IV only: 53 (50)
IV/oral: 84 (62)

High: 68 (64) 
Moderate: 115 (64) 
Low:60 (78)

Total population: 160 (71.4)

ICU, n (%) 62 (25.7) NR 33 (14.7)

Oral antibiotics N = 106 (44%)b

CIP: 65.3%
βLM: 19%
TMP/SMX: 9%

High: 29.3%
Moderate: 49.2%
Low: 21.3%

βLM: n = 84
• AMC (n = 44)
• AMX (n = 12)
• LEX (n =19)

FQ: n = 140
• CIP (n = 84)
• LEV (n = 55)

DOT, median (IQR) IV prior to oral: 4 (2-5)
Total DOT: NR

IV prior to oral, mean ± SD:
• High: 4.4 ± 2.8
• Moderate: 4.8 ± 2.5
• Low: 4.8 ± 2.2

Total DOT, mean ± SD:
• High: 13.2 ± 5.1
• Moderate: 14.2 ± 6.1
• Low: 13.9 ± 5.3

IV prior to oral (total population): 3 (3-4)
Total DOT: 14 (11-15)

Outcomes Composite failure IV only: 3.8%
IV/oral: 8.2%

Treatment failure High: 2%
Moderate: 12%
Low: 14%

Clinical success βLM: 86.9%
FQ: 87.1%

Escalation Oral to IV IV only: N/A
IV/oral: n = 5

All-cause mortality N = 8 Antibiotic 
-associated adverse 
event

βLM: 1.2%
FQ: 4.3%

Antibiotic change due 
to worsening status

IV only: n = 3
IV/oral: n = 3

Recurrent 
infection

N = 19
• 11 UTIs, 9 BSIs
• Earlier recurrence with 

low bioavailability

Re-infection/ new 
onset sepsis

βLM: 10.7%
FQ: 7.9%

Readmission with 
recurrence

IV only: n = 1
IV/oral: n = 4

All-cause 30-day 
mortality

N = 2
βLM: 1.2%
FQ: 0.7%

Source control Excluded patients with long-term vascular access 
or tunneled central venous catheter

Inadequate (n = 15):
• High: 5% 
• Moderate: 4% 
• Low: 3%

Excluded unattainable source control

Empiric antibiotic 
susceptibility

NR Inadequate empiric coverage (n = 16)
• High: 3% 
• Moderate: 6% 
• Low: 3%

TZP most common (33.5%)
Susceptible in 94.6%

Clearance of  
blood culture

NR NR Follow-up cultures in 75.4%

Adherence NR NR Confirmed outpatient receipt of antibiotics  
in 67.5%

Follow-up 30 days from discharge 90 days or until treatment failure, 28% censored 30 days after oral antibiotics completed

Comments • FQ formulary restriction
• Asymptomatic bacteriuria included  

in recurrence
• 4/6 FQ failures discharged on  

polyvalent cation

• Asymptomatic bacteriuria excluded  
in recurrence

• Recurrent episodes initially excluded
• Liver cirrhosis, immunocompromised status, 

and bioavailability contributed to failure

• 95.5% met institution-specific IV/oral criteria
• Complicated diabetes mellitus and urinary 

abnormality contributed to failure
• 50 patients received 7-10 DOT with  

no worse outcomes

AMC indicates amoxicillin/clavulanate; AMX, amoxicillin; βLM, β-lactam agent; BSI, bacteremia; CIP, ciprofloxacin; DOT, days of therapy; FQ: fluoroquinolone; 
IQR, interquartile range; ICU, intensive care unit; IV, intravenous; IV/oral, intravenous to oral therapy; LEV, levofloxacin; LEX, Cephalexin; NR: not reported;  
PO, oral; SD, standard deviation; TMP/SMX, trimethoprim/sulfamethoxazole; TZP, piperacillin/tazobactam; UTI, urinary tract infection.

aHigh bioavailability: LEV; moderate bioavailability: CIP, TMP/SMX; low bioavailability: βLM.
bOnly discharge medications reported.
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and trimethoprim/sulfamethoxazole), and low (<75%, 
β-lactam antibiotics). Treatment failure rates were 2%, 
12%, and 14% in patients receiving oral antibiotics with 

high, moderate, and low 
bioavailability, respectively 
(P = .02). Ciprofloxacin was 
the most common moderate 
bioavailability drug used, 
with 84% of patients 
receiving a 500-mg twice-
daily dose. After adjusting 
for end stage renal disease, 
cirrhosis, immunosuppres-
sion, central catheters, 
urologic complications, and 
resistant pathogens, low 
bioavailability agents were 
significantly associated with 
treatment failure, compared 
with high bioavailability 
agents (adjusted HR, 7.67; 

95% CI, 1.9-51.5). Moderate bioavailability agents were 
also associated with increases in treatment failure, 
although differences between success within the 
fluoroquinolone class may in part be due to under-
dosing of ciprofloxacin or better compliance with 
once-daily dosing of levofloxacin.10,11 Of note, patients 
with a urinary source of bacteremia had a low rate 
of treatment failure overall (8%). No difference was 
found in failure rates between early (<5 days IV 
therapy) vesus late (≥5 days) oral transition (10% vs 9%;  

P = .73). The mean duration of treatment 
in all 3 groups was 13.8 days (4.7 days 
IV followed by 9.1 days oral).

Mercuro and colleagues similarly 
compared fluoroquinolones versus 
β-lactams for oral step-down therapy 
of Enterobacteriaceae bacteremias.2 
The urinary tract was again the most 
common source of infection: 69.4% (58 of 
84 patients) in the β-lactam group and 
72.3% (101 of 140 patients) in the fluo-
roquinolone group (P >.05). The authors 
observed similar rates of clinical success 
between early (≤3 days) and late (>3 days) 
step-down (86.7% vs 87.5%; P >.05). No 
difference was found in clinical success 

between the β-lactam and fluoroquinolone groups (86.9% 
vs 87.1%; mean difference, 0.2%; 97.5% CI, -10.3 to -10.7). 
Additionally, β-lactams were better tolerated than fluo-
roquinolones (91.7% vs 82.1%; P = .049). 

Rieger and colleagues retrospectively evaluated the 
effectiveness of IV transitioned to oral antimicrobials 
for Enterobacteriaceae-associated bacteremic UTIs, 
although bioavailability was not a specific focus of 
the study.8 Failure rates were assessed among patients 
with positive urine and blood cultures receiving IV 
only (n = 106) versus IV transitioned to oral antibi-
otics (IV/oral; n = 135). The median number of days 
on IV therapy before switching to oral therapy was 
(interquartile range [IQR], 2-5), although total days of 
therapy was not reported. Discharge oral antibiotics 

were primarily ciprofloxacin (65.1%), a β-lactam (19%), 
or trimethoprim/sulfamethoxazole (9.1%) in the IV/oral 
group. In the IV-only group, discharge antibiotics were 
most commonly ceftriaxone (79.3%), cefepime (5.8%), 
and ertapenem (5.8%). Patients in the IV-only group 
were more likely to be admitted to the intensive care 
unit (39.6% vs 27.4%; P = .045), be infected with a multi-
drug-resistant pathogen (39% vs 23%; P = .01) and have 
a higher Charlson comorbidity index (CCI) (median 
[IQR], 8 [5-11] vs 6 [4-9]; P = .03). No differences in 
clinical failure were observed between treatment with 
IV-only versus IV/oral (3.8% vs 8.2%; P = .19). Neither 
treatment group nor CCI was significantly associated 
with treatment failure in multivariate analyses. Of 
note, 4 of 6 patients prescribed an oral fluoroquino-
lone at discharge who experienced treatment failure 
were also discharged on a polyvalent cation, potentially 
resulting in decreased systemic fluoroquinolone expo-
sure. Hospital length of stay was significantly shorter 
in the IV/oral group (median [IQR], 4.6 [3.1-7.8] vs 7.1 
[4.0-17.5]; P <.001); this difference remained significant 
after adjustment for CCI (P = .004).

Differences in results between the studies may 
be attributed to several factors. Institution-specific 
criteria in place for IV to oral conversion, as well as 
adequate source control, may have played a role in 
clinical success. With respect to medication adherence, 
Mercuro was able to confirm outpatient receipt of medi-
cations in 67.5% of patients, whereas adherence was not 
reported in others.2 Additionally, the follow-up period 
for infection recurrences differed between studies. Both 
Rieger and Mercuro followed patients for 30 days post 
discharge and completion of therapy, whereas Kutob 
had a 90-day follow-up period.1,2,8 A 90-day follow-up 
has been proposed as the optimal duration for bacte-
remias.12 The median time to treatment failure in the 
study by Kutob and colleagues was past the 30-day 
mark, at 35 days for mortality (range, 15-68 days) and 
37 days for recurrence (range, 10-69 days). Because of 
this, the other 2 studies may have failed to capture 
possible treatment failures.

In conclusion, data from these retrospective studies 
suggest that fluoroquinolones (particularly those with 
high bioavailability) are the most consistently effective 
oral options for treating patients with bacteremic UTIs, 
generally for a total duration of 14 days. This strategy, 
however, must be weighed against the risk of adverse 
events associated with fluoroquinolone use.13 It appears 
that early transition to oral therapy (ie, within 3-5 days) 
is appropriate in clinically stable patients. This strategy 
was also associated with a shorter hospital stay. Oral 
β-lactam agents may be effective in some patients; 
however, their true place in the treatment of bacteremic 
UTIs is not well defined. When deciding on oral therapy, 
optimal dosing and likelihood of patient adherence must 
be considered. Lastly, patient-specific factors including 
urinary abnormality, complications of diabetes, liver 
cirrhosis, and immunocompromised status may predis-
pose patients to treatment failure. Caution should be 
exercised when considering transition oral therapy in 
high-risk patients. 
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Indication and Usage for JULUCA
JULUCA is indicated as a complete regimen for the treatment of human immunodeficiency virus type 1 (HIV-1) infection in adults to 
replace the current antiretroviral regimen in those who are virologically suppressed (HIV-1 RNA <50 copies/mL) on a stable antiretroviral 
regimen for ≥6 months with no history of treatment failure and no known substitutions associated with resistance to the individual 
components of JULUCA.

Important Safety Information
CONTRAINDICATIONS

JULUCA is contraindicated in patients:
• with previous hypersensitivity reaction to dolutegravir or rilpivirine.
•  receiving dofetilide, carbamazepine, oxcarbazepine, phenobarbital, phenytoin, rifampin, rifapentine, systemic dexamethasone (>1 dose), 

St. John’s wort, and proton pump inhibitors (e.g., esomeprazole, lansoprazole, omeprazole, pantoprazole, and rabeprazole).

The only single-pill, 2-drug regimen with 
the power of dolutegravir at the core

The ART of Two
For virologically suppressed* adult patients with HIV-1

Please see additional Important Safety Information for  
JULUCA on the following pages.

Please see Brief Summary of Prescribing Information for  
JULUCA on the following pages.

*HIV-1 RNA <50 copies/mL on a stable antiretroviral therapy for at least 6 months.
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Important Safety Information (cont’d)
WARNINGS AND PRECAUTIONS 

Skin and Hypersensitivity Reactions: 
•  Hypersensitivity reactions have been reported with dolutegravir 

and were characterized by rash, constitutional findings, and 
sometimes organ dysfunction, including liver injury. These events 
were reported in <1% of subjects receiving dolutegravir in Phase 3 
clinical trials. 

•  Severe skin and hypersensitivity reactions have been reported 
during postmarketing experience, including cases of Drug 
Reaction with Eosinophilia and Systemic Symptoms (DRESS), 
with rilpivirine-containing regimens and have been accompanied 
by fever and/or organ dysfunctions including elevations in hepatic 
serum biochemistries. 

•  Discontinue JULUCA immediately if signs or symptoms of severe 
skin or hypersensitivity reactions develop (such as severe rash or 
rash accompanied by fever, general malaise, fatigue, muscle or 
joint aches, blisters or peeling of the skin, mucosal involvement, 
conjunctivitis, facial edema, hepatitis, eosinophilia, angioedema, 
and difficulty breathing), as a delay in stopping treatment may 
result in a life-threatening reaction. Clinical status, including 
laboratory parameters with liver aminotransferases, should be
monitored and appropriate therapy initiated.

Hepatotoxicity:
•  Hepatic adverse events have been reported, including cases of 

hepatic toxicity, in patients without pre-existing hepatic disease 
or other identifiable risk factors. 

•   Patients with underlying hepatitis B or C or marked elevations 
in transaminases prior to treatment may be at increased risk for 
worsening or development of transaminase elevations. In some 
cases, the elevations in transaminases were consistent with 
immune reconstitution syndrome or hepatitis B reactivation,
particularly in the setting where anti-hepatitis therapy 
was withdrawn. 

•   Monitoring for hepatotoxicity is recommended.

Depressive Disorders:
•  Depressive disorders (including depressed mood, depression, 

dysphoria, major depression, mood altered, negative thoughts, 
suicide attempt, and suicidal ideation) have been reported.

•  Promptly evaluate patients with severe depressive symptoms.

Risk of Adverse Reactions or Loss of Virologic Response Due 
to Drug Interactions:
•   The concomitant use of JULUCA and other drugs may result 

in known or potentially significant drug interactions, see 
Contraindications and Drug Interactions sections. Rilpivirine 
doses 3 and 12 times higher than the recommended dose can 
prolong the QTc interval. Consider alternatives to JULUCA when 
coadministered with a drug with a known risk of Torsade de 
Pointes. Consider the potential for drug interactions prior to and 
during therapy with JULUCA and monitor for adverse reactions.

ADVERSE REACTIONS: Most common adverse reactions with 
JULUCA (incidence ≥2%, all Grades) were diarrhea (2%) and 
headache (2%).

DRUG INTERACTIONS
•  Because JULUCA is a complete regimen, coadministration 

with other antiretroviral medications for the treatment of HIV-1 
infection is not recommended.

•  Drugs that induce or inhibit CYP3A or UGT1A1 may affect the 
plasma concentrations of the components of JULUCA.

•  Drugs that increase gastric pH or containing polyvalent
cations may decrease plasma concentrations of the components 
of JULUCA.

•  Consider alternatives to prescribing JULUCA with drugs with a 
known risk of Torsade de Pointes.

•  Consult the full Prescribing Information for JULUCA for more 
information on potentially significant drug interactions, including 
clinical comments.

USE IN SPECIFIC POPULATIONS
•  Pregnancy: There are insufficient prospective pregnancy data to 

adequately assess the risk of birth defects and miscarriage. An 
Antiretroviral Pregnancy Registry has been established.

•  Lactation: Breastfeeding is not recommended due to the
potential for HIV-1 transmission and the potential for adverse 
reactions in nursing infants.

DOSAGE AND ADMINISTRATION
•  Dosage: 1 tablet taken orally once daily with a meal for adult patients.
•  Recommended Dosage of JULUCA with Rifabutin 

Coadministration: Take an additional 25-mg tablet of rilpivirine 
with JULUCA once daily with a meal for the duration of the 
rifabutin coadministration.

For virologically suppressed adult patients with HIV-1

JULUCA maintained virologic suppression as 
effectively as traditional 3-drug regimens at 48 weeks*

Please see additional Important Safety Information for JULUCA on the previous page.
Please see Brief Summary of Prescribing Information for JULUCA on the following pages.

(HIV-1 RNA <50 copies/mL) (HIV-1 RNA ≥50 copies/mL)
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Continued baseline ART (n=511)

Switched to JULUCA (n=513)

Virologic suppression Virologic failure

95% 95%
(486/513) (485/511)

<1% 1%
(3/513) (6/511)

•   Treatment difference was –0.2% 
(95% CI; –3.0%, 2.5%); assessed 
using a noninferiority margin of –8%

•  Treatment difference was –0.6%
(95% CI; –1.7%, 0.6%); assessed
using a noninferiority margin of –4%

Visit www.julucahcp.com to learn more.

* Based on a pooled analysis of the SWORD 1 and SWORD 2 trials, 2 identically designed, randomized, multicenter, open-label, parallel-group, 
noninferiority trials comparing JULUCA (n=513) vs continuation of current stable ART (INSTI, NNRTI, or PI + 2 NRTIs; n=511) in treatment-
experienced, virologically suppressed (HIV-1 RNA <50 copies/mL; on stable suppressive uninterrupted therapy for ≥6 months prior to screening) 
adults (≥18 years) with HIV-1. At baseline, 11% of patients had CD4+ T-cell counts <350 cells/mm3 and 11% were CDC Class C (AIDS). 
Baseline third agents were: 54% NNRTIs, 26% PIs, and 20% INSTIs. Patients were excluded if they had a history of treatment failure, known
substitutions associated with resistance to dolutegravir or rilpivirine, any degree of hepatic impairment, positive for hepatitis B virus (HBV), 
or with an anticipated need for hepatitis C virus (HCV) therapy during the study.

Primary endpoint was proportion of patients with HIV-1 RNA <50 copies/mL at Week 48 using FDA snapshot analysis. 
†Pill size is not intended to convey efficacy, safety, or treatment adherence. Approximate pill size is 14 mm x 7 mm.

ART=antiretroviral therapy; CI=confidence interval; ARVs=antiretrovirals; INSTI=integrase strand transfer inhibitor; NNRTI=non-nucleoside reverse transcriptase inhibitor; 
PI=protease inhibitor; NRTIs=nucleoside reverse transcriptase inhibitors; CDC=Centers for Disease Control and Prevention.

As effective as traditional 

THREE-drug regimens*
With only TWO ARVs In ONE small pill

A complete, once-daily regimen in the smallest single pill†

Actual size of tablet.

Is it time to rethink virologic suppression?

Grades 1 to 4 adverse reactions of ≥2% frequency were diarrhea, 2% vs <1%, and headache, 2% vs 0% 
(JULUCA vs continued baseline ART, respectively). Discontinuations due to adverse events were 4% for 
patients who switched to JULUCA and <1% for patients who continued baseline ART in the pooled analyses.
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Important Safety Information (cont’d)
WARNINGS AND PRECAUTIONS 

Skin and Hypersensitivity Reactions: 
•  Hypersensitivity reactions have been reported with dolutegravir 

and were characterized by rash, constitutional findings, and 
sometimes organ dysfunction, including liver injury. These events 
were reported in <1% of subjects receiving dolutegravir in Phase 3 
clinical trials. 

•  Severe skin and hypersensitivity reactions have been reported 
during postmarketing experience, including cases of Drug 
Reaction with Eosinophilia and Systemic Symptoms (DRESS), 
with rilpivirine-containing regimens and have been accompanied 
by fever and/or organ dysfunctions including elevations in hepatic 
serum biochemistries. 

•  Discontinue JULUCA immediately if signs or symptoms of severe 
skin or hypersensitivity reactions develop (such as severe rash or 
rash accompanied by fever, general malaise, fatigue, muscle or 
joint aches, blisters or peeling of the skin, mucosal involvement, 
conjunctivitis, facial edema, hepatitis, eosinophilia, angioedema, 
and difficulty breathing), as a delay in stopping treatment may 
result in a life-threatening reaction. Clinical status, including 
laboratory parameters with liver aminotransferases, should be
monitored and appropriate therapy initiated.

Hepatotoxicity:
•  Hepatic adverse events have been reported, including cases of 

hepatic toxicity, in patients without pre-existing hepatic disease 
or other identifiable risk factors. 

•   Patients with underlying hepatitis B or C or marked elevations 
in transaminases prior to treatment may be at increased risk for 
worsening or development of transaminase elevations. In some 
cases, the elevations in transaminases were consistent with 
immune reconstitution syndrome or hepatitis B reactivation,
particularly in the setting where anti-hepatitis therapy 
was withdrawn. 

•   Monitoring for hepatotoxicity is recommended.

Depressive Disorders:
•  Depressive disorders (including depressed mood, depression, 

dysphoria, major depression, mood altered, negative thoughts, 
suicide attempt, and suicidal ideation) have been reported.

•  Promptly evaluate patients with severe depressive symptoms.

Risk of Adverse Reactions or Loss of Virologic Response Due 
to Drug Interactions:
•   The concomitant use of JULUCA and other drugs may result 

in known or potentially significant drug interactions, see 
Contraindications and Drug Interactions sections. Rilpivirine 
doses 3 and 12 times higher than the recommended dose can 
prolong the QTc interval. Consider alternatives to JULUCA when 
coadministered with a drug with a known risk of Torsade de 
Pointes. Consider the potential for drug interactions prior to and 
during therapy with JULUCA and monitor for adverse reactions.

ADVERSE REACTIONS: Most common adverse reactions with 
JULUCA (incidence ≥2%, all Grades) were diarrhea (2%) and 
headache (2%).

DRUG INTERACTIONS
•  Because JULUCA is a complete regimen, coadministration 

with other antiretroviral medications for the treatment of HIV-1 
infection is not recommended.

•  Drugs that induce or inhibit CYP3A or UGT1A1 may affect the 
plasma concentrations of the components of JULUCA.

•  Drugs that increase gastric pH or containing polyvalent
cations may decrease plasma concentrations of the components 
of JULUCA.

•  Consider alternatives to prescribing JULUCA with drugs with a 
known risk of Torsade de Pointes.

•  Consult the full Prescribing Information for JULUCA for more 
information on potentially significant drug interactions, including 
clinical comments.

USE IN SPECIFIC POPULATIONS
•  Pregnancy: There are insufficient prospective pregnancy data to 

adequately assess the risk of birth defects and miscarriage. An 
Antiretroviral Pregnancy Registry has been established.

•  Lactation: Breastfeeding is not recommended due to the
potential for HIV-1 transmission and the potential for adverse 
reactions in nursing infants.

DOSAGE AND ADMINISTRATION
•  Dosage: 1 tablet taken orally once daily with a meal for adult patients.
•  Recommended Dosage of JULUCA with Rifabutin 

Coadministration: Take an additional 25-mg tablet of rilpivirine 
with JULUCA once daily with a meal for the duration of the 
rifabutin coadministration.

For virologically suppressed adult patients with HIV-1

JULUCA maintained virologic suppression as 
effectively as traditional 3-drug regimens at 48 weeks*

Please see additional Important Safety Information for JULUCA on the previous page.
Please see Brief Summary of Prescribing Information for JULUCA on the following pages.

(HIV-1 RNA <50 copies/mL) (HIV-1 RNA ≥50 copies/mL)

80%

100%

60%

0

40%

20%

Continued baseline ART (n=511)

Switched to JULUCA (n=513)

Virologic suppression Virologic failure

95% 95%
(486/513) (485/511)

<1% 1%
(3/513) (6/511)

•   Treatment difference was –0.2% 
(95% CI; –3.0%, 2.5%); assessed 
using a noninferiority margin of –8%

•  Treatment difference was –0.6%
(95% CI; –1.7%, 0.6%); assessed
using a noninferiority margin of –4%

Visit www.julucahcp.com to learn more.

* Based on a pooled analysis of the SWORD 1 and SWORD 2 trials, 2 identically designed, randomized, multicenter, open-label, parallel-group, 
noninferiority trials comparing JULUCA (n=513) vs continuation of current stable ART (INSTI, NNRTI, or PI + 2 NRTIs; n=511) in treatment-
experienced, virologically suppressed (HIV-1 RNA <50 copies/mL; on stable suppressive uninterrupted therapy for ≥6 months prior to screening) 
adults (≥18 years) with HIV-1. At baseline, 11% of patients had CD4+ T-cell counts <350 cells/mm3 and 11% were CDC Class C (AIDS). 
Baseline third agents were: 54% NNRTIs, 26% PIs, and 20% INSTIs. Patients were excluded if they had a history of treatment failure, known
substitutions associated with resistance to dolutegravir or rilpivirine, any degree of hepatic impairment, positive for hepatitis B virus (HBV), 
or with an anticipated need for hepatitis C virus (HCV) therapy during the study.

Primary endpoint was proportion of patients with HIV-1 RNA <50 copies/mL at Week 48 using FDA snapshot analysis. 
†Pill size is not intended to convey efficacy, safety, or treatment adherence. Approximate pill size is 14 mm x 7 mm.

ART=antiretroviral therapy; CI=confidence interval; ARVs=antiretrovirals; INSTI=integrase strand transfer inhibitor; NNRTI=non-nucleoside reverse transcriptase inhibitor; 
PI=protease inhibitor; NRTIs=nucleoside reverse transcriptase inhibitors; CDC=Centers for Disease Control and Prevention.

As effective as traditional 

THREE-drug regimens*
With only TWO ARVs In ONE small pill

A complete, once-daily regimen in the smallest single pill†

Actual size of tablet.

Is it time to rethink virologic suppression?

Grades 1 to 4 adverse reactions of ≥2% frequency were diarrhea, 2% vs <1%, and headache, 2% vs 0% 
(JULUCA vs continued baseline ART, respectively). Discontinuations due to adverse events were 4% for 
patients who switched to JULUCA and <1% for patients who continued baseline ART in the pooled analyses.
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(cont’d on next page)

BRIEF SUMMARY

JULUCA (dolutegravir and rilpivirine) tablets
The following is a brief summary only; see full prescribing information for complete 
product information.

CONTRAINDICATIONS
JULUCA is contraindicated in patients: with previous hypersensitivity reaction to  
dolutegravir or rilpivirine; receiving the following coadministered drugs for which 
elevated plasma concentrations are associated with serious and/or life-threatening 
events or that significantly decrease rilpivirine plasma concentrations:

Drug Class Clinical Comment 

Antiarrhythmic: Dofetilide Potential for serious and/or life-threatening 
events due to the potential for increased  
dofetilide plasma concentrations.

Anticonvulsants: Carbamazepine, 
Oxcarbazepine, Phenobarbital, 
Phenytoin

Potential for significant decreases in rilpivirine 
plasma concentrations due to CYP3A enzyme 
induction, which may result in loss of virologic 
response.Antimycobacterials: Rifampin,

Rifapentine

Glucocorticoid (systemic): 
Dexamethasone (more than a 
single-dose treatment)

Herbal Products: St John’s wort 
(Hypericum perforatum)

Proton Pump Inhibitors: e.g., 
Esomeprazole, Lansoprazole,  
Omeprazole, Pantoprazole, 
Rabeprazole

Potential for significant decreases in rilpivirine 
plasma concentrations due to gastric pH 
increase, which may result in loss of virologic 
response.

WARNINGS AND PRECAUTIONS
Skin and Hypersensitivity Reactions: Hypersensitivity reactions have been reported 
with dolutegravir and were characterized by rash, constitutional findings, and sometimes 
organ dysfunction, including liver injury. These events were reported in less than 1% of 
subjects receiving dolutegravir in Phase 3 clinical trials. Severe skin and hypersensitivity 
reactions have been reported during postmarketing experience, including cases of Drug 
Reaction with Eosinophilia and Systemic Symptoms (DRESS), with rilpivirine-containing 
regimens. While some skin reactions were accompanied by constitutional symptoms 
such as fever, other skin reactions were associated with organ dysfunctions, including 
elevations in hepatic serum biochemistries. During the Phase 3 clinical trials of rilpivirine, 
treatment-related rashes with at least Grade 2 severity were reported in 3% of subjects. 
No Grade 4 rash was reported. Discontinue JULUCA immediately if signs or symptoms 
of severe skin or hypersensitivity reactions develop (including, but not limited to,  
severe rash or rash accompanied by fever, general malaise, fatigue, muscle or joint 
aches, blisters or peeling of the skin, mucosal involvement [oral blisters or lesions],  
conjunctivitis, facial edema, hepatitis, eosinophilia, angioedema, difficulty breathing). 
Clinical status, including laboratory parameters with liver aminotransferases, should be 
monitored and appropriate therapy initiated. Delay in stopping treatment with JULUCA 
after the onset of hypersensitivity may result in a life-threatening reaction. Hepatotoxicity: 
Hepatic adverse events have been reported in patients receiving a dolutegravir- or  
rilpivirine-containing regimen. Patients with underlying hepatitis B or C or marked  
elevations in transaminases prior to treatment may be at increased risk for worsening 
or development of transaminase elevations. Additionally, in some patients receiving  
dolutegravir-containing regimens, the elevations in transaminases were consistent with 
immune reconstitution syndrome or hepatitis B reactivation particularly in the setting 
where anti-hepatitis therapy was withdrawn. Cases of hepatic toxicity including elevated 
serum liver biochemistries and hepatitis have also been reported in patients receiving 
a dolutegravir- or rilpivirine-containing regimen who had no pre-existing hepatic disease 
or other identifiable risk factors. Drug-induced liver injury leading to acute liver failure 
has been reported with dolutegravir-containing products, including liver transplant 
with TRIUMEQ (abacavir, dolutegravir, and lamivudine). Monitoring for hepatotoxicity 
is recommended. Depressive Disorders: Depressive disorders (including depressed 
mood, depression, dysphoria, major depression, mood altered, negative thoughts,  
suicide attempt, and suicidal ideation) have been reported with rilpivirine. For  
information regarding depressive disorders reported in patients taking dolutegravir, see 
Adverse Reactions. Promptly evaluate patients with severe depressive symptoms to  
assess whether the symptoms are related to JULUCA and to determine whether the 
risks of continued therapy outweigh the benefits. Risk of Adverse Reactions or Loss 
of Virologic Response Due to Drug Interactions: The concomitant use of JULUCA and 
other drugs may result in known or potentially significant drug interactions, some of 
which may lead to: Loss of therapeutic effect of JULUCA and possible development of 
resistance; Possible clinically significant adverse reactions from greater exposures of 
concomitant drugs. In healthy subjects, 75 mg once daily rilpivirine (3 times the dose 
in JULUCA) and 300 mg once daily (12 times the dose in JULUCA) have been shown 
to prolong the QTc interval of the electrocardiogram. Consider alternatives to JULUCA 
when coadministered with a drug with a known risk of Torsade de Pointes. See the Drug 

Interactions section for steps to prevent or manage these possible and known significant 
drug interactions, including dosing recommendations. Consider the potential for drug 
interactions prior to and during therapy with JULUCA; review concomitant medications 
during therapy with JULUCA; and monitor for the adverse reactions associated with the 
concomitant drugs. 

ADVERSE REACTIONS
The safety assessment of JULUCA in HIV-1–infected, virologically suppressed  
subjects switching from their current antiretroviral regimen to dolutegravir plus rilpivirine 
is based on the pooled primary Week 48 analyses of data from 2 identical, international,  
multicenter, open-label trials, SWORD-1 and SWORD-2. A total of 1,024 adult  
HIV-1–infected subjects who were on a stable suppressive antiretroviral regimen  
(containing 2 nucleoside reverse transcriptase inhibitors [NRTIs] plus either an  
integrase strand transfer inhibitor [INSTI], a non-nucleoside reverse transcriptase  
inhibitor [NNRTI], or a protease inhibitor [PI]) for at least 6 months with no history of 
treatment failure and no known substitutions associated with resistance to dolutegravir 
or rilpivirine, were randomized and received treatment. Subjects were randomized 1:1  
to continue their current antiretroviral regimen or be switched to dolutegravir plus  
rilpivirine administered once daily. In the pooled analyses, the proportion of subjects 
who discontinued treatment due to an adverse event was 4% in subjects receiving  
dolutegravir plus rilpivirine once daily and was <1% in subjects who remained on  
their current antiretroviral regimen. The most common adverse events leading to  
discontinuation were psychiatric disorders: 2% of subjects receiving dolutegravir plus 
rilpivirine and <1% on their current antiretroviral regimen. The most common adverse 
reactions (grades 1 to 4) reported in at least 2% of virologically suppressed subjects 
with HIV-1 infection in SWORD-1 and SWORD-2 trials (week 48 pooled analyses) in  
either treatment arm – JULUCA (n=513) vs current antiretroviral regimen (n=511),  
respectively: diarrhea (2%, <1%), headache (2%, 0). Less Common Adverse Reactions 
occurred in less than 2% of subjects receiving dolutegravir plus rilpivirine or are from 
studies described in the prescribing information of the individual components, TIVICAY 
(dolutegravir) and EDURANT (rilpivirine). Some events have been included because of 
their seriousness and assessment of potential causal relationship. General Disorders:  
Fatigue. Gastrointestinal Disorders: Abdominal pain, abdominal discomfort, flatulence,  
nausea, upper abdominal pain, vomiting. Hepatobiliary Disorders: Cholecystitis,  
cholelithiasis, hepatitis. Immune System Disorders: Immune reconstitution syndrome. 
Metabolism and Nutrition Disorders: Decreased appetite. Musculoskeletal Disorders: 
Myositis. Nervous System Disorders: Dizziness, somnolence. Psychiatric Disorders:  
Depressive disorders including depressed mood; depression; suicidal ideation, attempt,  
behavior, or completion. These events were observed primarily in subjects with a  
pre-existing history of depression or other psychiatric illness. Other reported psychiatric 
adverse reactions include anxiety, insomnia, sleep disorders, and abnormal dreams. 
Renal and Urinary Disorders: Glomerulonephritis membranous, glomerulonephritis  
mesangioproliferative, nephrolithiasis, renal impairment. Skin and Subcutaneous Tissue 
Disorders: Pruritus, rash. Laboratory Abnormalities: Selected laboratory abnormalities 
with a worsening grade from baseline (grades 2 and 3 to 4; week 48 pooled analyses) 
and representing the worst-grade toxicity in at least 2% of subjects in SWORD-1 and 
SWORD-2  trials were – JULUCA (n=513) vs current antiretroviral regimen (n=511), 
respectively: ALT Grade 2 (>2.5-5.0 x Upper Limit of Normal [ULN]) 2%, <1%; Grade 3 
to 4 (>5.0 x ULN) <1%, <1%; AST Grade 2 (>2.5-5.0 x ULN) <1%, 2%; Grade 3 to 4 (>5.0 
x ULN) <1%, <1%; Total Bilirubin Grade 2 (1.6-2.5 x ULN) 2%, 4%; Grade 3 to 4 (>2.5 
x ULN) 0, 3%; Creatine kinase Grade 2 (6.0-9.9 x ULN) <1%, <1%; Grade 3 to 4 (≥10.0 
x ULN) 1%, 2%; Hyperglycemia Grade 2 (126-250 mg/dL) 4%, 5%; Grade 3 to 4 (>250 
mg/dL) <1%, <1%; Lipase Grade 2 (>1.5-3.0 x ULN) 5%, 5%; Grade 3 to 4 (>3.0 x ULN) 
2%, 2%. Changes in Serum Creatinine: Dolutegravir and rilpivirine have been shown 
to increase serum creatinine due to inhibition of tubular secretion of creatinine without 
affecting renal glomerular function. Increases in serum creatinine occurred within the 
first 4 weeks of treatment with dolutegravir plus rilpivirine and remained stable through 
48 weeks. A mean change from baseline of 0.093 mg per dL (range: -0.30 to 0.58 mg 
per dL) was observed after 48 weeks of treatment with dolutegravir plus rilpivirine. 
These changes are not considered to be clinically relevant. Serum Lipids: At 48 weeks, 
total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, and total cholesterol 
to HDL ratio were similar between the treatment arms. Bone Mineral Density Effects: 
Mean bone mineral density (BMD) increased from baseline to Week 48 in subjects who 
switched from an antiretroviral treatment (ART) regimen containing tenofovir disoproxil 
fumarate (TDF) to dolutegravir plus rilpivirine (1.34% total hip and 1.46% lumbar spine) 
compared with those who continued on treatment with a TDF-containing antiretroviral 
regimen (0.05% total hip and 0.15% lumbar spine) in a dual-energy X-ray absorptiometry 
(DXA) substudy. BMD declines of 5% or greater at the lumbar spine were experienced  
by 2% of subjects receiving JULUCA and 5% of subjects who continued their TDF- 
containing regimen. The long-term clinical significance of these BMD changes is not 
known. Fractures (excluding fingers and toes) were reported in 3 (0.6%) subjects who 
switched to dolutegravir plus rilpivirine and 9 (1.8%) subjects who continued their  
current antiretroviral regimen through 48 weeks. Adrenal Function: In the pooled  
Phase 3 trials results analysis of rilpivirine, at Week 96, there was an overall mean 
change from baseline in basal cortisol of -0.69 (-1.12, 0.27) micrograms/dL in the  
rilpivirine group and of -0.02 (-0.48, 0.44) micrograms/dL in the efavirenz group. The 
clinical significance of the higher abnormal rate of 250 micrograms ACTH stimulation 
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tests in the rilpivirine group is not known. Postmarketing Experience: The following  
adverse reactions have been identified during postmarketing experience in patients  
receiving a dolutegravir- or rilpivirine-containing regimen. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure. 
Musculoskeletal Disorders: Arthralgia, myalgia. Hepatobiliary Disorders: Acute liver  
failure, hepatotoxicity. Renal and Genitourinary Disorders: Nephrotic syndrome. 
Skin and Subcutaneous Tissue Disorders: Severe skin and hypersensitivity reactions  
including DRESS.

DRUG INTERACTIONS
Concomitant Use with Other Antiretroviral Medicines: Because JULUCA is a complete 
regimen, coadministration with other antiretroviral medications for the treatment of  
HIV-1 infection is not recommended. Information regarding potential drug-drug  
interactions with other antiretroviral medications is not provided. Potential for  
JULUCA to Affect Other Drugs: Dolutegravir, a component of JULUCA, inhibits the  
renal organic cation transporters (OCT)2 and multidrug and toxin extrusion transporter 
(MATE)1, thus it may increase plasma concentrations of drugs eliminated via OCT2 
or MATE1 such as dofetilide and metformin. Potential for Other Drugs to Affect the  
Components of JULUCA: Dolutegravir: Dolutegravir is metabolized by uridine diphosphate 
(UDP)-glucuronosyl transferase (UGT)1A1 with some contribution from cytochrome 
P450 (CYP)3A. Dolutegravir is also a substrate of UGT1A3, UGT1A9, breast cancer  
resistance protein (BCRP), and P-glycoprotein (P-gp) in vitro. Drugs that induce those 
enzymes and transporters may decrease dolutegravir plasma concentrations and  
reduce the therapeutic effect of dolutegravir. Coadministration of dolutegravir and other 
drugs that inhibit these enzymes may increase dolutegravir plasma concentrations.  
Coadministration of dolutegravir with polyvalent cation-containing products may lead 
to decreased absorption of dolutegravir. Rilpivirine: Rilpivirine is primarily metabolized 
by CYP3A, and drugs that induce or inhibit CYP3A may affect the clearance of rilpivirine.  
Coadministration of JULUCA and drugs that induce CYP3A may result in decreased  
plasma concentrations of rilpivirine and loss of virologic response and possible  
resistance to rilpivirine or to the class of NNRTIs. Coadministration of JULUCA and  
drugs that inhibit CYP3A may result in increased plasma concentrations of rilpivirine. 
Coadministration of JULUCA with drugs that increase gastric pH may result in decreased 
plasma concentrations of rilpivirine and loss of virologic response and possible  
resistance to rilpivirine or to the class of NNRTIs. QT-Prolonging Drugs: In healthy  
subjects, 75 mg once daily rilpivirine (3 times the dose in JULUCA) and 300 mg once 
daily (12 times the dose in JULUCA) have been shown to prolong the QTc interval of the 
electrocardiogram. Consider alternatives to JULUCA when coadministered with a drug 
with a known risk of Torsade de Pointes. Established and Other Potentially Significant 
Drug Interactions: Information regarding potential drug interactions with dolutegravir 
and rilpivirine are provided below. These recommendations are based on either drug 
interaction trials of individual components or predicted interactions due to the expected 
magnitude of interaction and potential for serious adverse events or loss of efficacy. 
Alterations in dose or regimen may be recommended based on drug interaction trials or 
predicted interactions with JULUCA:
• Antacids: e.g., aluminum or magnesium hydroxide, calcium carbonate - administer

JULUCA 4 hours before or 6 hours after taking antacids.
• Antiarrhythmic: dofetilide - coadministration is contraindicated with JULUCA.
• Anticonvulsants: carbamazepine, oxcarbazepine, phenobarbital, phenytoin

- coadministration is contraindicated with JULUCA due to decreased rilpivirine
concentrations.

• Antidiabetics: metformin - with concomitant use, limit the total daily dose of 
metformin to 1,000 mg either when starting metformin or JULUCA. When starting
or stopping JULUCA, the metformin dose may require an adjustment. Monitoring of
blood glucose when initiating concomitant use and after withdrawal of JULUCA is
recommended.

• Antimycobacterials: rifampin, rifapentine - coadministration is contraindicated with
JULUCA due to decreased rilpivirine concentrations.

• Antimycobacterials: rifabutin - an additional rilpivirine 25-mg tablet should be taken
with JULUCA once daily with a meal when rifabutin is coadministered.

• Glucocorticoid (systemic): Dexamethasone (more than a single-dose treatment) 
- coadministration is contraindicated with JULUCA due to decreased rilpivirine 
concentrations.

• H2-Receptor Antagonists: Famotidine, cimetidine, nizatidine, ranitidine - JULUCA
should only be administered at least 4 hours before or 12 hours after taking 
H2-receptor antagonists.

• Herbal Products: St John’s wort (Hypericum perforatum) - coadministration is
contraindicated with JULUCA due to decreased rilpivirine concentrations.

• Macrolide or ketolide antibiotics: clarithromycin, erythromycin, telithromycin - Where 
possible, consider alternatives, such as azithromycin.

• Medications containing polyvalent cations (e.g., Mg or Al): Cation-containing 
products or laxatives, sucralfate, or buffered medications - Administer JULUCA 
4 hours before or 6 hours after taking products containing polyvalent cations.

• Narcotic analgesics: methadone - No dose adjustments are required when starting
coadministration of methadone with JULUCA. However, clinical monitoring is
recommended as methadone maintenance therapy may need to be adjusted in
some patients.

• Oral calcium and iron supplements, including multivitamins containing calcium or
iron (non-antacid) - administer JULUCA and supplements containing calcium or
iron together with a meal or take these supplements 4 hours before or 6 hours after 
taking JULUCA. 

• Proton Pump Inhibitors: e.g., esomeprazole, lansoprazole, omeprazole, pantoprazole, 
rabeprazole - coadministration is contraindicated with JULUCA due to decreased 
rilpivirine concentrations.

Consult the full Prescribing Information for potential drug interactions; this list is not 
all inclusive.

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Exposure Registry: There is a pregnancy exposure registry  
that monitors pregnancy outcomes in women exposed to JULUCA during pregnancy. 
Healthcare providers are encouraged to register patients by calling the Antiretroviral  
Pregnancy Registry (APR) at 1-800-258-4263. There is insufficient prospective  
pregnancy data from the APR to adequately assess the risk of birth defects and  
miscarriage. Given the limited number of pregnancies exposed to dolutegravir- 
containing regimens reported to the APR, no definitive conclusions can be drawn on the 
safety of dolutegravir in pregnancy, and continued monitoring is ongoing through the 
APR. Available data from the APR show no difference in the overall risk of birth defects  
for rilpivirine compared with the background rate for major birth defects of 2.7% in  
the Metropolitan Atlanta Congenital Defects Program (MACDP) reference population. 
Lactation: The Centers for Disease Control and Prevention recommend that  
HIV-1–infected mothers in the United States not breastfeed their infants to avoid risking 
postnatal transmission of HIV-1 infection. It is not known whether JULUCA or  
components of JULUCA are present in human breast milk, affects human milk  
production, or has effects on the breastfed infant. When administered to lactating rats, 
dolutegravir and rilpivirine were present in milk. Because of the potential for (1) HIV-1 
transmission (in HIV-negative infants), (2) developing viral resistance (in HIV-positive  
infants), and (3) adverse reactions in a breastfed infant, instruct mothers not to  
breastfeed if they are receiving JULUCA. Pediatric Use: The safety and efficacy of  
JULUCA have not been established in pediatric patients. Geriatric Use: Clinical trials of 
JULUCA did not include sufficient numbers of subjects aged 65 and older to determine 
whether they respond differently from younger subjects. In general, caution should be 
exercised in administration of JULUCA in elderly patients reflecting greater frequency of 
decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug 
therapy. Renal Impairment: No dosage adjustment is necessary for patients with mild 
or moderate renal impairment (creatinine clearance greater than or equal to 30 mL/min).  
In patients with severe renal impairment (creatinine clearance less than 30 mL/min) 
or end-stage renal disease, increased monitoring for adverse effects is recommended. 
Hepatic Impairment: No dosage adjustment is necessary for patients with mild to 
moderate hepatic impairment (Child-Pugh Score A or B). The effect of severe hepatic 
impairment (Child-Pugh Score C) on the pharmacokinetics of dolutegravir or rilpivirine 
is unknown.

OVERDOSAGE
There is no known specific treatment for overdose with JULUCA. If overdose occurs, 
the patient should be monitored and standard supportive treatment applied as required, 
including monitoring of vital signs and ECG (QT interval) as well as observation of the 
clinical status of the patient. Administration of activated charcoal may be used to aid in 
removal of unabsorbed active substance. As both dolutegravir and rilpivirine are highly  
bound to plasma proteins, it is unlikely that either would be significantly removed  
by dialysis.
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BRIEF SUMMARY

JULUCA (dolutegravir and rilpivirine) tablets
The following is a brief summary only; see full prescribing information for complete 
product information.

CONTRAINDICATIONS
JULUCA is contraindicated in patients: with previous hypersensitivity reaction to  
dolutegravir or rilpivirine; receiving the following coadministered drugs for which 
elevated plasma concentrations are associated with serious and/or life-threatening 
events or that significantly decrease rilpivirine plasma concentrations:

Drug Class Clinical Comment 

Antiarrhythmic: Dofetilide Potential for serious and/or life-threatening 
events due to the potential for increased  
dofetilide plasma concentrations.

Anticonvulsants: Carbamazepine, 
Oxcarbazepine, Phenobarbital, 
Phenytoin

Potential for significant decreases in rilpivirine 
plasma concentrations due to CYP3A enzyme 
induction, which may result in loss of virologic 
response.Antimycobacterials: Rifampin,

Rifapentine

Glucocorticoid (systemic): 
Dexamethasone (more than a 
single-dose treatment)

Herbal Products: St John’s wort 
(Hypericum perforatum)

Proton Pump Inhibitors: e.g., 
Esomeprazole, Lansoprazole,  
Omeprazole, Pantoprazole, 
Rabeprazole

Potential for significant decreases in rilpivirine 
plasma concentrations due to gastric pH 
increase, which may result in loss of virologic 
response.

WARNINGS AND PRECAUTIONS
Skin and Hypersensitivity Reactions: Hypersensitivity reactions have been reported 
with dolutegravir and were characterized by rash, constitutional findings, and sometimes 
organ dysfunction, including liver injury. These events were reported in less than 1% of 
subjects receiving dolutegravir in Phase 3 clinical trials. Severe skin and hypersensitivity 
reactions have been reported during postmarketing experience, including cases of Drug 
Reaction with Eosinophilia and Systemic Symptoms (DRESS), with rilpivirine-containing 
regimens. While some skin reactions were accompanied by constitutional symptoms 
such as fever, other skin reactions were associated with organ dysfunctions, including 
elevations in hepatic serum biochemistries. During the Phase 3 clinical trials of rilpivirine, 
treatment-related rashes with at least Grade 2 severity were reported in 3% of subjects. 
No Grade 4 rash was reported. Discontinue JULUCA immediately if signs or symptoms 
of severe skin or hypersensitivity reactions develop (including, but not limited to,  
severe rash or rash accompanied by fever, general malaise, fatigue, muscle or joint 
aches, blisters or peeling of the skin, mucosal involvement [oral blisters or lesions],  
conjunctivitis, facial edema, hepatitis, eosinophilia, angioedema, difficulty breathing). 
Clinical status, including laboratory parameters with liver aminotransferases, should be 
monitored and appropriate therapy initiated. Delay in stopping treatment with JULUCA 
after the onset of hypersensitivity may result in a life-threatening reaction. Hepatotoxicity: 
Hepatic adverse events have been reported in patients receiving a dolutegravir- or  
rilpivirine-containing regimen. Patients with underlying hepatitis B or C or marked  
elevations in transaminases prior to treatment may be at increased risk for worsening 
or development of transaminase elevations. Additionally, in some patients receiving  
dolutegravir-containing regimens, the elevations in transaminases were consistent with 
immune reconstitution syndrome or hepatitis B reactivation particularly in the setting 
where anti-hepatitis therapy was withdrawn. Cases of hepatic toxicity including elevated 
serum liver biochemistries and hepatitis have also been reported in patients receiving 
a dolutegravir- or rilpivirine-containing regimen who had no pre-existing hepatic disease 
or other identifiable risk factors. Drug-induced liver injury leading to acute liver failure 
has been reported with dolutegravir-containing products, including liver transplant 
with TRIUMEQ (abacavir, dolutegravir, and lamivudine). Monitoring for hepatotoxicity 
is recommended. Depressive Disorders: Depressive disorders (including depressed 
mood, depression, dysphoria, major depression, mood altered, negative thoughts,  
suicide attempt, and suicidal ideation) have been reported with rilpivirine. For  
information regarding depressive disorders reported in patients taking dolutegravir, see 
Adverse Reactions. Promptly evaluate patients with severe depressive symptoms to  
assess whether the symptoms are related to JULUCA and to determine whether the 
risks of continued therapy outweigh the benefits. Risk of Adverse Reactions or Loss 
of Virologic Response Due to Drug Interactions: The concomitant use of JULUCA and 
other drugs may result in known or potentially significant drug interactions, some of 
which may lead to: Loss of therapeutic effect of JULUCA and possible development of 
resistance; Possible clinically significant adverse reactions from greater exposures of 
concomitant drugs. In healthy subjects, 75 mg once daily rilpivirine (3 times the dose 
in JULUCA) and 300 mg once daily (12 times the dose in JULUCA) have been shown 
to prolong the QTc interval of the electrocardiogram. Consider alternatives to JULUCA 
when coadministered with a drug with a known risk of Torsade de Pointes. See the Drug 

Interactions section for steps to prevent or manage these possible and known significant 
drug interactions, including dosing recommendations. Consider the potential for drug 
interactions prior to and during therapy with JULUCA; review concomitant medications 
during therapy with JULUCA; and monitor for the adverse reactions associated with the 
concomitant drugs. 

ADVERSE REACTIONS
The safety assessment of JULUCA in HIV-1–infected, virologically suppressed  
subjects switching from their current antiretroviral regimen to dolutegravir plus rilpivirine 
is based on the pooled primary Week 48 analyses of data from 2 identical, international,  
multicenter, open-label trials, SWORD-1 and SWORD-2. A total of 1,024 adult  
HIV-1–infected subjects who were on a stable suppressive antiretroviral regimen  
(containing 2 nucleoside reverse transcriptase inhibitors [NRTIs] plus either an  
integrase strand transfer inhibitor [INSTI], a non-nucleoside reverse transcriptase  
inhibitor [NNRTI], or a protease inhibitor [PI]) for at least 6 months with no history of 
treatment failure and no known substitutions associated with resistance to dolutegravir 
or rilpivirine, were randomized and received treatment. Subjects were randomized 1:1  
to continue their current antiretroviral regimen or be switched to dolutegravir plus  
rilpivirine administered once daily. In the pooled analyses, the proportion of subjects 
who discontinued treatment due to an adverse event was 4% in subjects receiving  
dolutegravir plus rilpivirine once daily and was <1% in subjects who remained on  
their current antiretroviral regimen. The most common adverse events leading to  
discontinuation were psychiatric disorders: 2% of subjects receiving dolutegravir plus 
rilpivirine and <1% on their current antiretroviral regimen. The most common adverse 
reactions (grades 1 to 4) reported in at least 2% of virologically suppressed subjects 
with HIV-1 infection in SWORD-1 and SWORD-2 trials (week 48 pooled analyses) in  
either treatment arm – JULUCA (n=513) vs current antiretroviral regimen (n=511),  
respectively: diarrhea (2%, <1%), headache (2%, 0). Less Common Adverse Reactions 
occurred in less than 2% of subjects receiving dolutegravir plus rilpivirine or are from 
studies described in the prescribing information of the individual components, TIVICAY 
(dolutegravir) and EDURANT (rilpivirine). Some events have been included because of 
their seriousness and assessment of potential causal relationship. General Disorders:  
Fatigue. Gastrointestinal Disorders: Abdominal pain, abdominal discomfort, flatulence,  
nausea, upper abdominal pain, vomiting. Hepatobiliary Disorders: Cholecystitis,  
cholelithiasis, hepatitis. Immune System Disorders: Immune reconstitution syndrome. 
Metabolism and Nutrition Disorders: Decreased appetite. Musculoskeletal Disorders: 
Myositis. Nervous System Disorders: Dizziness, somnolence. Psychiatric Disorders:  
Depressive disorders including depressed mood; depression; suicidal ideation, attempt,  
behavior, or completion. These events were observed primarily in subjects with a  
pre-existing history of depression or other psychiatric illness. Other reported psychiatric 
adverse reactions include anxiety, insomnia, sleep disorders, and abnormal dreams. 
Renal and Urinary Disorders: Glomerulonephritis membranous, glomerulonephritis  
mesangioproliferative, nephrolithiasis, renal impairment. Skin and Subcutaneous Tissue 
Disorders: Pruritus, rash. Laboratory Abnormalities: Selected laboratory abnormalities 
with a worsening grade from baseline (grades 2 and 3 to 4; week 48 pooled analyses) 
and representing the worst-grade toxicity in at least 2% of subjects in SWORD-1 and 
SWORD-2  trials were – JULUCA (n=513) vs current antiretroviral regimen (n=511), 
respectively: ALT Grade 2 (>2.5-5.0 x Upper Limit of Normal [ULN]) 2%, <1%; Grade 3 
to 4 (>5.0 x ULN) <1%, <1%; AST Grade 2 (>2.5-5.0 x ULN) <1%, 2%; Grade 3 to 4 (>5.0 
x ULN) <1%, <1%; Total Bilirubin Grade 2 (1.6-2.5 x ULN) 2%, 4%; Grade 3 to 4 (>2.5 
x ULN) 0, 3%; Creatine kinase Grade 2 (6.0-9.9 x ULN) <1%, <1%; Grade 3 to 4 (≥10.0 
x ULN) 1%, 2%; Hyperglycemia Grade 2 (126-250 mg/dL) 4%, 5%; Grade 3 to 4 (>250 
mg/dL) <1%, <1%; Lipase Grade 2 (>1.5-3.0 x ULN) 5%, 5%; Grade 3 to 4 (>3.0 x ULN) 
2%, 2%. Changes in Serum Creatinine: Dolutegravir and rilpivirine have been shown 
to increase serum creatinine due to inhibition of tubular secretion of creatinine without 
affecting renal glomerular function. Increases in serum creatinine occurred within the 
first 4 weeks of treatment with dolutegravir plus rilpivirine and remained stable through 
48 weeks. A mean change from baseline of 0.093 mg per dL (range: -0.30 to 0.58 mg 
per dL) was observed after 48 weeks of treatment with dolutegravir plus rilpivirine. 
These changes are not considered to be clinically relevant. Serum Lipids: At 48 weeks, 
total cholesterol, HDL cholesterol, LDL cholesterol, triglycerides, and total cholesterol 
to HDL ratio were similar between the treatment arms. Bone Mineral Density Effects: 
Mean bone mineral density (BMD) increased from baseline to Week 48 in subjects who 
switched from an antiretroviral treatment (ART) regimen containing tenofovir disoproxil 
fumarate (TDF) to dolutegravir plus rilpivirine (1.34% total hip and 1.46% lumbar spine) 
compared with those who continued on treatment with a TDF-containing antiretroviral 
regimen (0.05% total hip and 0.15% lumbar spine) in a dual-energy X-ray absorptiometry 
(DXA) substudy. BMD declines of 5% or greater at the lumbar spine were experienced  
by 2% of subjects receiving JULUCA and 5% of subjects who continued their TDF- 
containing regimen. The long-term clinical significance of these BMD changes is not 
known. Fractures (excluding fingers and toes) were reported in 3 (0.6%) subjects who 
switched to dolutegravir plus rilpivirine and 9 (1.8%) subjects who continued their  
current antiretroviral regimen through 48 weeks. Adrenal Function: In the pooled  
Phase 3 trials results analysis of rilpivirine, at Week 96, there was an overall mean 
change from baseline in basal cortisol of -0.69 (-1.12, 0.27) micrograms/dL in the  
rilpivirine group and of -0.02 (-0.48, 0.44) micrograms/dL in the efavirenz group. The 
clinical significance of the higher abnormal rate of 250 micrograms ACTH stimulation 
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tests in the rilpivirine group is not known. Postmarketing Experience: The following  
adverse reactions have been identified during postmarketing experience in patients  
receiving a dolutegravir- or rilpivirine-containing regimen. Because these reactions are 
reported voluntarily from a population of uncertain size, it is not always possible to 
reliably estimate their frequency or establish a causal relationship to drug exposure. 
Musculoskeletal Disorders: Arthralgia, myalgia. Hepatobiliary Disorders: Acute liver  
failure, hepatotoxicity. Renal and Genitourinary Disorders: Nephrotic syndrome. 
Skin and Subcutaneous Tissue Disorders: Severe skin and hypersensitivity reactions  
including DRESS.

DRUG INTERACTIONS
Concomitant Use with Other Antiretroviral Medicines: Because JULUCA is a complete 
regimen, coadministration with other antiretroviral medications for the treatment of  
HIV-1 infection is not recommended. Information regarding potential drug-drug  
interactions with other antiretroviral medications is not provided. Potential for  
JULUCA to Affect Other Drugs: Dolutegravir, a component of JULUCA, inhibits the  
renal organic cation transporters (OCT)2 and multidrug and toxin extrusion transporter 
(MATE)1, thus it may increase plasma concentrations of drugs eliminated via OCT2 
or MATE1 such as dofetilide and metformin. Potential for Other Drugs to Affect the  
Components of JULUCA: Dolutegravir: Dolutegravir is metabolized by uridine diphosphate 
(UDP)-glucuronosyl transferase (UGT)1A1 with some contribution from cytochrome 
P450 (CYP)3A. Dolutegravir is also a substrate of UGT1A3, UGT1A9, breast cancer  
resistance protein (BCRP), and P-glycoprotein (P-gp) in vitro. Drugs that induce those 
enzymes and transporters may decrease dolutegravir plasma concentrations and  
reduce the therapeutic effect of dolutegravir. Coadministration of dolutegravir and other 
drugs that inhibit these enzymes may increase dolutegravir plasma concentrations.  
Coadministration of dolutegravir with polyvalent cation-containing products may lead 
to decreased absorption of dolutegravir. Rilpivirine: Rilpivirine is primarily metabolized 
by CYP3A, and drugs that induce or inhibit CYP3A may affect the clearance of rilpivirine.  
Coadministration of JULUCA and drugs that induce CYP3A may result in decreased  
plasma concentrations of rilpivirine and loss of virologic response and possible  
resistance to rilpivirine or to the class of NNRTIs. Coadministration of JULUCA and  
drugs that inhibit CYP3A may result in increased plasma concentrations of rilpivirine. 
Coadministration of JULUCA with drugs that increase gastric pH may result in decreased 
plasma concentrations of rilpivirine and loss of virologic response and possible  
resistance to rilpivirine or to the class of NNRTIs. QT-Prolonging Drugs: In healthy  
subjects, 75 mg once daily rilpivirine (3 times the dose in JULUCA) and 300 mg once 
daily (12 times the dose in JULUCA) have been shown to prolong the QTc interval of the 
electrocardiogram. Consider alternatives to JULUCA when coadministered with a drug 
with a known risk of Torsade de Pointes. Established and Other Potentially Significant 
Drug Interactions: Information regarding potential drug interactions with dolutegravir 
and rilpivirine are provided below. These recommendations are based on either drug 
interaction trials of individual components or predicted interactions due to the expected 
magnitude of interaction and potential for serious adverse events or loss of efficacy. 
Alterations in dose or regimen may be recommended based on drug interaction trials or 
predicted interactions with JULUCA:
• Antacids: e.g., aluminum or magnesium hydroxide, calcium carbonate - administer

JULUCA 4 hours before or 6 hours after taking antacids.
• Antiarrhythmic: dofetilide - coadministration is contraindicated with JULUCA.
• Anticonvulsants: carbamazepine, oxcarbazepine, phenobarbital, phenytoin

- coadministration is contraindicated with JULUCA due to decreased rilpivirine
concentrations.

• Antidiabetics: metformin - with concomitant use, limit the total daily dose of 
metformin to 1,000 mg either when starting metformin or JULUCA. When starting
or stopping JULUCA, the metformin dose may require an adjustment. Monitoring of
blood glucose when initiating concomitant use and after withdrawal of JULUCA is
recommended.

• Antimycobacterials: rifampin, rifapentine - coadministration is contraindicated with
JULUCA due to decreased rilpivirine concentrations.

• Antimycobacterials: rifabutin - an additional rilpivirine 25-mg tablet should be taken
with JULUCA once daily with a meal when rifabutin is coadministered.

• Glucocorticoid (systemic): Dexamethasone (more than a single-dose treatment) 
- coadministration is contraindicated with JULUCA due to decreased rilpivirine 
concentrations.

• H2-Receptor Antagonists: Famotidine, cimetidine, nizatidine, ranitidine - JULUCA
should only be administered at least 4 hours before or 12 hours after taking 
H2-receptor antagonists.

• Herbal Products: St John’s wort (Hypericum perforatum) - coadministration is
contraindicated with JULUCA due to decreased rilpivirine concentrations.

• Macrolide or ketolide antibiotics: clarithromycin, erythromycin, telithromycin - Where 
possible, consider alternatives, such as azithromycin.

• Medications containing polyvalent cations (e.g., Mg or Al): Cation-containing 
products or laxatives, sucralfate, or buffered medications - Administer JULUCA 
4 hours before or 6 hours after taking products containing polyvalent cations.

• Narcotic analgesics: methadone - No dose adjustments are required when starting
coadministration of methadone with JULUCA. However, clinical monitoring is
recommended as methadone maintenance therapy may need to be adjusted in
some patients.

• Oral calcium and iron supplements, including multivitamins containing calcium or
iron (non-antacid) - administer JULUCA and supplements containing calcium or
iron together with a meal or take these supplements 4 hours before or 6 hours after 
taking JULUCA. 

• Proton Pump Inhibitors: e.g., esomeprazole, lansoprazole, omeprazole, pantoprazole, 
rabeprazole - coadministration is contraindicated with JULUCA due to decreased 
rilpivirine concentrations.

Consult the full Prescribing Information for potential drug interactions; this list is not 
all inclusive.

USE IN SPECIFIC POPULATIONS
Pregnancy: Pregnancy Exposure Registry: There is a pregnancy exposure registry  
that monitors pregnancy outcomes in women exposed to JULUCA during pregnancy. 
Healthcare providers are encouraged to register patients by calling the Antiretroviral  
Pregnancy Registry (APR) at 1-800-258-4263. There is insufficient prospective  
pregnancy data from the APR to adequately assess the risk of birth defects and  
miscarriage. Given the limited number of pregnancies exposed to dolutegravir- 
containing regimens reported to the APR, no definitive conclusions can be drawn on the 
safety of dolutegravir in pregnancy, and continued monitoring is ongoing through the 
APR. Available data from the APR show no difference in the overall risk of birth defects  
for rilpivirine compared with the background rate for major birth defects of 2.7% in  
the Metropolitan Atlanta Congenital Defects Program (MACDP) reference population. 
Lactation: The Centers for Disease Control and Prevention recommend that  
HIV-1–infected mothers in the United States not breastfeed their infants to avoid risking 
postnatal transmission of HIV-1 infection. It is not known whether JULUCA or  
components of JULUCA are present in human breast milk, affects human milk  
production, or has effects on the breastfed infant. When administered to lactating rats, 
dolutegravir and rilpivirine were present in milk. Because of the potential for (1) HIV-1 
transmission (in HIV-negative infants), (2) developing viral resistance (in HIV-positive  
infants), and (3) adverse reactions in a breastfed infant, instruct mothers not to  
breastfeed if they are receiving JULUCA. Pediatric Use: The safety and efficacy of  
JULUCA have not been established in pediatric patients. Geriatric Use: Clinical trials of 
JULUCA did not include sufficient numbers of subjects aged 65 and older to determine 
whether they respond differently from younger subjects. In general, caution should be 
exercised in administration of JULUCA in elderly patients reflecting greater frequency of 
decreased hepatic, renal, or cardiac function, and of concomitant disease or other drug 
therapy. Renal Impairment: No dosage adjustment is necessary for patients with mild 
or moderate renal impairment (creatinine clearance greater than or equal to 30 mL/min).  
In patients with severe renal impairment (creatinine clearance less than 30 mL/min) 
or end-stage renal disease, increased monitoring for adverse effects is recommended. 
Hepatic Impairment: No dosage adjustment is necessary for patients with mild to 
moderate hepatic impairment (Child-Pugh Score A or B). The effect of severe hepatic 
impairment (Child-Pugh Score C) on the pharmacokinetics of dolutegravir or rilpivirine 
is unknown.

OVERDOSAGE
There is no known specific treatment for overdose with JULUCA. If overdose occurs, 
the patient should be monitored and standard supportive treatment applied as required, 
including monitoring of vital signs and ECG (QT interval) as well as observation of the 
clinical status of the patient. Administration of activated charcoal may be used to aid in 
removal of unabsorbed active substance. As both dolutegravir and rilpivirine are highly  
bound to plasma proteins, it is unlikely that either would be significantly removed  
by dialysis.
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(continued from cover) 
In 2012, the US Food and Drug Administration (FDA) approved 
Truvada, a daily oral pill for PrEP comprising 2  reverse tran-
scriptase inhibitors, tenofovir disoproxil fumarate (TDF) and 
emtricitabine (FTC). This landmark approval was followed by 
approval from several other countries in North America and 
South America, Europe, and Africa. Support for oral PrEP 
emerged through pivotal randomized controlled trials inves-
tigating Truvada in men who have sex with men (MSM),1-3 
serodiscordant heterosexual couples in Kenya and Uganda,4 
heterosexual men and women in Botswana,5 and users of injec-
tion drugs in Thailand.6 The 2015 guidelines from the World 
Health Organization recommend oral PrEP for all populations 
at significant risk of HIV infection.7 

ONE APPROACH DOESN’T FIT ALL
Clinical findings for oral PrEP in healthy participants 
demonstrated efficacy but also illuminated the impor-
tance of user adherence for protection. For example,  

the first randomized controlled trial for PrEP (iPrEx, daily 
oral TDF and FTC in MSM) showed a 44% reduction in HIV 
acquisition but protection as high as 92% in the subset 
of individuals with detectable levels of tenofovir in the 
plasma.8 Importantly, oral PrEP is particularly unforgiving 
for women, with over 5 doses per week required to confer 
protection from vaginal exposure. As the FEM-PrEP9 and the 
VOICE10 clinical trials underscored, inconsistent use (or low 
adherence)11,12 of daily oral and vaginal ARV-based preven-
tion products among the participating women resulted in no 
protection against HIV. Research about product preference 
in hypothetical settings or with actual products has shown 
that no single product is appealing across different groups 
of women and that a diversification of drug delivery forms 
is needed to optimize prevention coverage.13-15 Because 
PrEP is an elective tactic for HIV prevention, the ability 
of an individual to select a product that suits his or her 
lifestyle from an array of options may enhance the like-
lihood of adherence. 

Implants for Delivery of Antiretroviral Drugs for  
HIV Pre-exposure Prophylaxis  
Implants are promising for long-term, sustained, and reversible delivery of ARV drugs that may bypass 
adherence challenges for end users.
BY LEAH M. JOHNSON, PHD, AND ARIANE VAN DER STRATEN, PHD, MPH

A subcutaneous biodegradable 
PrEP implant under development  

at RTI International.
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Efforts to develop alternative PrEP delivery systems 
have leveraged existing technologies, particularly with 
the plethora of products available for contraception. 
Strategies for PrEP include approved oral pills and topical 
delivery forms, such as vaginal rings, that are currently 
in the regulatory approval process.16 Long-acting inject-
ables, comprising the nanosuspension formulation of 
cabotegravir that requires dosing every 2  months, are 
in phase 3 clinical trials for HIV-uninfected women, 
MSM, and transgender women.17,18 Implants for HIV 
PrEP are in preclinical and early clinical studies, with 
a first-in-human trial planned to evaluate a subdermal 
implant containing tenofovir alafenamide (TAF) in South 
African women.19 

THE PREP IMPLANT: GENERAL FEATURES   
Long-acting implants for PrEP are currently under 
development and mimic many aspects of contraceptive 
implants currently on the market (eg, Nexplanon and 
Jadelle). The PrEP implants are designed for placement 
under the skin, where the device resides and releases the 
ARV drug at a controlled rate over time. A  subdermal 
implant can assist individuals seeking discretion when 
stigmatized for accessing oral PrEP or when unable to 
negotiate safe sex—a challenge of particular salience 
to young women and girls in high-incidence regions.20 
Similar to long-acting injectable nanosuspensions, the 
long-acting delivery of ARV drugs from an implant 
supports user independence by eliminating the need 
for adherence to regimens of daily pills or on-demand 
products. However, unlike long-acting injectables, 
implants are retrievable throughout duration of drug 
delivery, a critical feature in cases of adverse reaction 
or desire for discontinuation. Additionally, implants 
offer an improved, sustained pharmacokinetic profile 
compared with pills. Subdermal delivery of an HIV 
PrEP implant will likely use a trocar approach similar 
to that of contraceptive implants, which may require 
local capacity building and training for providers to 
support product  implementation. 

CURRENT DEVELOPMENT OF HIV PREP IMPLANTS   
Research is still under way to fully develop this drug 
delivery system. Several research groups, funded 
through government sources (eg, the United States 
Agency for International Development and the National 
Institutes of Health) and private sources (eg, the Bill 
and Melinda Gates Foundation), are advancing distinct 
implant designs with a combination of different configu-
rations, classes of ARV drugs, and product profiles.21 RTI 
International, a nonprofit research institute, in collab-
oration with academic partners, is developing a long-
acting implant with zero-order delivery kinetics that 
can be inserted with existing contraceptive trocars.22,23 
The implant, which comprises the FDA-approved poly-
caprolactone material, is biodegradable but otherwise 
remains retrievable during the drug delivery phase 
(see Figure 1). It is currently in preclinical studies 
and has demonstrated sustained release of the ARV 
drug up to 3  months in the rabbit animal model.24 
RTI International’s biodegradable implant is a versatile 
platform design applicable for alternative indications, 
such as release of hormone contraceptives25 and as 

a multipurpose prevention technology (MPT).23 The 
Oak Crest Institute of Science is developing a match-
stick-sized silicone device that houses TAF. Release of 
TAF through orthogonal channels coated with polyvinyl 
alcohol enabled sustained zero-order kinetics of TAF 
from in vitro assays and safety and pharmacokinetics 
in beagles over 35 days.26 Northwestern University is 
also leading a program to develop implantable PrEP 
systems, including a reservoir-style implant to deliver 
TAF and/or  cabotegravir.27 

Also ongoing is the development of nonpolymeric 
implants, such as a refillable silicon-based nanochannel 
device at Houston Methodist that contains TAF and FTC. 
Results of preclinical studies of the refillable implant 
in rhesus macaques showed sustained levels of teno-
fovir diphosphate in peripheral blood mononuclear cells 
(PBMCs) over 83 days and FTC-triphosphate levels in 
PBMCs for 28 days.28 Intarcia Therapeutics, a company 
based in Boston, Massachusetts, is presently expanding 
the utility of its osmotic pump implant for patients with 
diabetes to include a new implant for  PrEP.29  

OUTLOOK FOR PREP IMPLANTS
The pursuit of effective implants that are accept-
able by users and providers, especially in resource 
constraint settings, is currently under way. It is part 
of an expanding prevention toolbox aimed at providing  
“lifestyle-compatible” options for HIV PrEP. The devel-
opmental phase for the implant must remain techni-
cally nimble to accommodate new ARVs in the pipeline 
while also meeting requirements for efficacious dosing 
and desired durations. Although investigators are lever-
aging innovations from other market-available implants, 
delivery of ARV drugs requires new 
considerations, particularly when 
designing long-term drug release 
at doses that are likely an order of 
magnitude higher than for other 
indications (eg, hormonal contracep-
tives). Moreover, critical questions 
must be addressed for the implant, 
including safety and the efficacious 
dosing of ARV drugs from the 
subdermal space, user acceptability 
and social adoption, and implemen-
tation and roll-out strategies for 
targeted populations. Despite these 
critical questions, the promise of 
an effective and well-tolerated long-
acting reversible PrEP system stands. 
The ability to combine multiple 
drugs within a single implant is also being evaluated 
for MPTs and could also hold utility for treatment 
indications such as antiretroviral therapy. Ideally, the 
future of HIV PrEP will entail widespread availability 
of different products to afford individuals the choice to 
protect themselves against HIV in a manner conducive 
to lifestyle, circumstances, and perceived risk factors. 
Continued advancements in drug delivery systems and 
potent ARVs, combined with effective implementation 
strategies to provide access to those at risk, instill the 
promise of hope to combat this epidemic. 

References are available at ContagionLive.com.
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The 2017-2018 influenza season in the United States was 
one of the most severe in recent memory. High rates 
of flu occurred all over the country simultaneously, in 

contrast to most seasons of the past decade, when certain 
states would peak with flu activity while others remained 
relatively quiet (see Chart). This sustained and widespread high 
level of flu activity resulted in a jump in hospitalizations. Death 
rates were highest in the over-65 age group, which is typical, 
but the second most affected group comprised those aged 50 
to 64 years old; normally, the second highest death rates occur 
in children, from birth through age 4 years.1 The ferocious-
ness of the flu season overall, combined with above-average 
impacts on younger baby boomers, made 2017-2018 one for 
the record books.

“It was certainly a severe season,” Anthony Fauci, MD, 
director of the National Institute of Allergy and Infectious 
Diseases, told Contagion®. “Within the past 10 years, not 
counting the H1N1 (swine flu) pandemic of 
2009, and just looking at seasonal influenzas, 
there’s no doubt that this has been the 
worst season we’ve had in the last decade.” 
According to data from the US Centers for 
Disease Control and Prevention (CDC), flu 
seasons that are considered serious typically 
occur when influenza A (H3N2) is especially prevalent, as 
it was this year. During a serious season, there can be up 
to 35 million cases of flu, with 700,000 hospitalizations and 
56,000 fatalities. 

Part of the problem is that receiving the seasonal flu 
vaccine is far from a guarantee of avoiding the flu. Unlike 

with vaccines against diseases such as measles and polio, 
which offer 100% protection, getting a seasonal flu shot 
gives you a better chance of not contracting the flu or of 
having a less severe case if you do contract it.

“This year’s interim overall vaccine effectiveness against 
both influenza A and B viruses was 36%,” said CDC spokes-
person Kristin Nordlund. “That means a vaccinated person’s 
risk of having to go to the doctor because of an influenza 
illness was reduced by more than a third. The vaccination 
effectiveness against H3N2 viruses was 25%, 67% against 
H1N1, and 42% against influenza B viruses.” Nordlund said 
these numbers are in line with those of past seasons, when 
effectiveness of the vaccination against H3N2 viruses was 
roughly 30%. Against H1N1 and influenza B viruses, it’s 
been 50% to 60% effective.

Although those aged 65 and older bore the brunt of 
hospitalizations and deaths from flu this past season, as 
they do every year—estimates are that 71% to 85% of all 
flu deaths every year occur in people in this age group—
the group at next highest risk was those aged 50 to 64, the 
younger baby boomer cohort. This represented a deviation 
from the norm, in which the youngest children are the 
most vulnerable, after the elderly.

Why did middle-aged individuals find themselves felled 
by the flu in higher numbers than in other years? Dr. Fauci 
suggested it had to do with imprinting, or the very first flu 
virus to which people in this age group were exposed as 
young children. “Your first exposure will influence how you 
respond for the rest of your life,” he said. “You have a better 
response to what you were initially exposed to.” In other 

Flu Season 2017-2018: A Look at What Happened  
and What’s to Come
This past season was unusually harsh for middle-aged and elderly individuals. 
BY LAURIE SALOMAN, MS

Experts continue to recommend that 
people get the seasonal flu vaccine as 
the scientific community works toward 

a universal vaccine offering lifelong 
protection against multiple strains.
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words, there’s a good possibility that from the mid-1950s 
to the mid-1960s, when individuals in this age group were 
born, the viruses floating around were not H3 viruses 
different strains, such as H2. This could have resulted in 
individuals in this age group having a comparatively poor 
response to the strains circulating this past season. 

Compounding the problem is that each seasonal flu 
vaccine is created using data from past flu outbreaks, 
data that is more than a year old by the time the next 
flu season is underway. This lag time often results in a 
mismatch between the strains of the virus that are in the 
vaccine and the strains that are actually prevalent.

“The virus protection would be 80% or 90% if we would 
be infected by the strains that are in the vaccine,” said 
Peter Palese, PhD, chair of the Microbiology Department at 
the Icahn School of Medicine at Mt. Sinai in New York.

UNIVERSAL VACCINE ON THE HORIZON?
Given the incompleteness of the protection afforded by 
the seasonal flu vaccine, researchers are eager to provide 
people with a universal flu vaccine, one that would offer 
comprehensive protection against many strains of influ-
enza for far longer than a year. “It’s really important that 
we understand that this flu vaccine that we’re using today 

is largely based on World War II technology,” 
Michael  Osterholm, PhD, MPH, director of 
the Center for Infectious Disease Research 
and Policy at the University of Minnesota 
and co-author of Deadliest Enemy: Our War 
Against Killer Germs (Little, Brown and 
Company, 2017), told Contagion®. “We just 

really have an outdated vaccine. That’s a real challenge 
that we have. The good news is that we do believe that the 
technology is there and that we can get better vaccines.” 

The majority of current seasonal vaccines are made using 
chicken eggs. The virus is injected into the eggs, allowed 
to replicate, then harvested and rendered inactive for use 
in vaccines. One challenge of using this technology is the 
availability of enough eggs.2 Another is the fact that being 
grown inside of an egg can alter a virus enough that the 
immune system is spurred to create antibodies, rendering 
the vaccine less effective. An alternative is cell-based flu 
vaccines, which involve growing the viruses inside the cells 
of live animals (mammals). This technology means more 
vaccines can be created in less time and the viruses are 
not at risk of mutating in the way they with eggs. However, 
availability of cell-based flu vaccines is still quite limited.3 

The big hope, of course, is a universal vaccine that will 
erase the need for the yearly shot. Dr. Palese is one of the 
researchers at the forefront of universal flu vaccine devel-
opment. “My lab initiated the technology, which is referred 
to as reverse genetics,” he said, describing the process of 
creating influenza virus in the lab. “One of the things we 
succeeded [in] was to reconstruct the extinct 1918 virus in 
the laboratory.” This reconstruction, he explained, is used 
to create more effective vaccine strains in the future. His 
team is 1 of 3 at Mt. Sinai that’s working on a universal 
vaccine designed to offer lifetime immunity to the flu—or 
at least for a couple of decades. 

Although different strains of influenza emerge from year 
to year, compromising the effectiveness of the seasonal 
vaccine, certain parts of the virus remain identical from 

strain to strain. Palese and colleagues are focusing on 
these unchanging components of the virus and designing a 
universal vaccine that will target them. The goal is to make 
the universal vaccine “like a stealth bomber,” he said. “We 
are trying to fool the immune system.” So far, the vaccine 
has worked well when tested on ferrets, but large-scale  

availability for humans is a long way off. Two phase 1 trials 
that began this past fall and are expected to last more 
than a year have generated a lot of buzz in the scientific 
community. “We have good reason to believe….that it should 
work in humans,” Dr. Palese said. But when might such a 
universal vaccine be on offer to every consumer? “Ask me 
something easier,” he was quick to reply. 

Despite the imperfection of the current egg-based 
seasonal flu vaccine, doctors and public health offi-
cials continue to stress the importance of receiving it 
in the absence of anything better. “It is noteworthy that 
the overall vaccine effectiveness for children 6 months 
through 8 years old was 59%,” said the CDC’s Nordlund. 
“To put this more simply, that means a vaccinated child’s 
risk of having to go to the doctor because of an influ-
enza illness was reduced by half. The vaccine effectiveness 
against H3N2, specifically, was also greatest among chil-
dren 6  months through 8 years: 51%. Even with vaccine 
effectiveness in the range of 30% to 60%, flu vaccination 
prevents millions of illnesses and tens of thousands of 
flu-related hospitalizations each year.”

Those numbers will have to suffice for now, according to 
Dr. Osterholm, who says he doesn’t see any major advances 
happening in the next few years. “It’s very possible we may 
be able to have a very highly effective universal flu vaccine, 
but we’re a long ways off,” he said, citing a lack of funding. 
Senator Edward Markey (D-MA) recently introduced the Flu 
Vaccine Act, with the goal of a $1-billion investment over 
a 5-year period toward a universal vaccine, or $200 million 
per year. Congress instead allocated $100 million for fiscal 
year 2018.4 It’s an improvement over the $64 million spent 
in fiscal year 2017, but not enough, in Dr. Osterholm’s 
opinion: “Right now we’re still really nibbling at the edges, 
at best, in terms of our seriousness [about putting money 
toward the development of a vaccine].” 

References are available at ContagionLive.com.

Michael Osterholm, 
PhD, MPH

Chart: Percentage of Visits for Influenza-like Illness (ILI) Reported by the U.S. 
Outpatient Influenza-like Illness Surveillance Network (ILINet), Weekly National 
Summary, 2017-2018 and Selected Previous Seasons
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Schistosomiasis is currently considered controlled and 
close to elimination in some regions of the world. 
However, a pitfall remains—the lack of a reliable diag-

nosis strategy for surveillance of transmission areas. Despite 
their high specificity, parasitological methods tend to decline 
in sensitivity in parallel with the decrease of infection ende-
micity and parasite load. Therefore, parasitological tests such 
as the Kato-Katz technique do not allow for determining  
the real prevalence in low-endemic areas before and after 
praziquantel (PZQ) use.1 This has become worrisome now 
that a Schistosoma hybrid species has emerged in Europe in 
Corsica.2 Determining the disease’s prevalence pre- and post 
intervention with preventive chemotherapy in areas of schis-
tosomiasis control or elimination, as well as identifying the 
emergence of “new Schistosoma species,” have become among 
the greatest issues of the past decade.3,4 Despite the increased 
development of new strategies to detect active schistosomi-
asis, the best way to tackle those challenges with the present 
diagnostic tools remains unclear. 

New hope arose with the development of parasitolog-
ical tests that involve egg-enrichment methods such as 
Helmintex. This test uses magnetic beads to trap eggs in 
a magnetic field and then provides a microscopic readout. 

It is a very sensitive technique for detecting eggs of 
the genera Schistosoma, distinguishing both Schistosoma 
mansoni and Schistosoma japonicum. Furthermore, 
Helmintex exhibits 100% sensitivity at 1.3 eggs per gram 
of feces.5 The results suggest that this test might be a suit-
able choice for use in low-worm-burden and low-endemic 
areas.6 The method also enhances egg recovery and might 
improve the identification of species-specific ova by light 
microscopy. One major concern is that this test might be 
time-consuming when applied in community and insti-
tutional settings. Also, species-specific differences in the 
ability of eggs to bind to the magnetic beads should be 
investigated to extend its use to urinary schistosomiasis 
and other Schistosoma infections, including those induced 
by hybrid species. 

Alternatives to parasitological methods such as antigen 
detection and molecular diagnosis have also been inves-
tigated intensively over the past several years. Tests such 
as lateral flow–based assays were developed to detect 
Schistosoma glycoproteins circulating in cathodic antigen 
(CCA) and anodic antigen (CAA). The use of these rapid 
tests with point-of-care (POC) platforms provoked turmoil 
in areas of transmission surveillance, though, because of 
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Accurate diagnosis of 
schistosomiasis remains a 

permanent challenge.

Is Investment in New Technologies for  
Diagnosing Schistosomiasis Justified in  
an Era of Schistosoma Elimination?
The emergence of new species creates pressure for developing affordable  
and reliable diagnostic strategies.
BY MARTA G. CAVALCANTI, MD, PHD, AND JOSE MAURO PERALTA, MD, PHD
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POC-CCA’s initial higher accuracy for diagnosing active 
infection caused by S mansoni in high- and moderate- 
endemic areas. Also, the results showed a high correlation 
between parasite load (number of eggs) and the intensity of 
reaction detected by the strips.7,8 

However, some of the results were disturbing. For 
instance, daily variability was frequently observed in 
school-children before and after PZQ treatment. Also, 
the accuracy of POC-CCA may vary in areas of low ende-
micity and infections with low parasite burden, in contrast 
to areas of high and moderate endemicity.6,9,10 POC-CAA 
seems to improve S  mansoni antigen detection in samples 
from different endemicity areas, but, to be fair, because 
of its commercial availability, POC-CCA has been better 
researched. Further studies are required to establish the 
advantages and applicability of each approach as a poten-
tial reference test or complementary diagnostic strategy 
in transmission areas. So far, antigen detection of other 
Schistosoma species such as Schistosoma haematobium 
using CCA and CAA have proved quite disappointing. 
POC–CCA and POC-CAA performances in areas of hybrid 
species transmission have not yet been evaluated.  

Molecular–based assays are also compelling strategies 
for schistosomiasis diagnosis. Methods such as polymerase 
chain reaction (PCR) (conventional and real-time) show 
promise, providing high sensitivity and specificity.1 Real-
time PCR is a quantitative method suitable for determining 
the prevalence pre- and postintervention, even in low-en-
demic and non-endemic areas in the presence of a very low 

worm burden.11 Also, DNA-based tests are less affected by 
daily variability, and different Schistosoma species can be 
detected in the same sample.12 A major criticism related 
to the use of DNA-based assays such as conventional and 
real-time PCR is the allegedly high costs of the reagents, 
the machinery, and technical training. To circumvent these 
issues, techniques such as the loop-mediated isothermal 
amplification (LAMP) assay for detection of Schistosoma 
species in biological samples and intermediary hosts were 
developed. Applying LAMP, which is more affordable and 
less technically challenging, in field surveys is showing 
the molecular method’s potential to reliably demonstrate 
active, simultaneous Schistosoma infection by distinct 
species. LAMP also detects light infections in low-endemic 
areas.13 DNA-based assays might be a promising supple-
mental strategy for use in surveillance systems in national 
programs for control and elimination of Schistosoma in 
transmission areas13,14 and as a diagnostic tool and marker 
of response to therapy in institutional settings (see Figure).

Accurate diagnosis of schistosomiasis remains a perma-
nent challenge. The emergence of new species and the true 
determination of prevalence by surveillance systems in 
areas of schistosomiasis elimination create huge pressure 
for developing affordable and reliable diagnostic strategies. 
New technologies for the diagnosis of active schistosomi-
asis are the future, and they must be realized in affordable 
manner to be able to compete in the new landscape of 
Schistosoma infection elimination. 

References are available at ContagionLive.com.

The flowchart depicts the 
laboratorial diagnosis of 
schistosomiasis and response to 
treatment monitoring by using 
serum and/or stool samples. For 
egg detection, parasitological 
methods (Kato-Katz test) perform 
well in both endemic (high/
moderate endemicity) and non-
endemic areas. In low-endemic 
areas, alternative approaches 
were proposed. In institutional 
settings, egg tissue demonstration 
(rectal snips, biopsy) may require 
a health care facility. Actively 
infected individuals must undergo 
treatment with praziquantel. For 
the diagnosis of hepatic intestinal 
schistosomiasis by rapid tests, 
circulating cathodic antigen (POC 
CCA) is the main choice. DNA-
based assays include conventional, 
real-time polymerase chain 
reaction and loop mediated 
isothermal amplification. Level 
of evidence is still undetermined 
because of the limited number of 
studies in community settings. 
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Figure: Laboratorial Diagnosis of Schistosomiasis and Response to Treatment Monitoring Using Serum  
and/or Stool Samples.  

Diagnosis and Response  
to Therapy

Past infection

*Re-treatment

No response to 
treatment

Active infection

Active infection

Treatment  
response

DNA+ indicates reactive DNA-based assay; DNA -,non-reactive DNA-based assay; Egg –, non–egg excretor; Egg +, egg excretor; RT/DNA –, negative circulating cathodic antigen 
rapid test; RT/DNA +, positive circulating cathodic antigen rapid test. *Retreatment, use of praziquantel followed by DNA detection for monitoring the response to treatment.
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The epidemic of Clostridium difficile infection (CDI) in the 
United States is worsening, with increasing incidence 
and more frequent recurrent disease.1,2 Appropriate 

methodologies for identifying patients with active CDI and 
treating them aggressively are essential. Earlier this year, the 
Infectious Diseases Society of America (IDSA) and the Society 
for Healthcare Epidemiology of America (SHEA) published 
their updated clinical practice guidelines for CDI. This article 
provides a brief summary of the updated diagnostic and treat-
ment recommendations, highlighting changes from previous 
societal guidelines. 

DIAGNOSIS
Diagnosis of CDI remains a challenge given the limita-
tions of available tests. Testing patients inappropriately 
and using a nonstandard scheme, as well as differences in 
sensitivity and specificity among tests, can have a profound 
impact on detection, resulting in either over- or underde-
tection of disease.3,4 The updated guidelines recommend 
diagnostic algorithms to minimize inaccuracies, thereby 
targeting those with active infection and avoiding treat-
ment of “carriers” of C difficile who are colonized but not 
symptomatic. It is recommended that if preset institutional 
criteria are established (eg, testing only those presenting 

with 3  or more loose stools within 24 hours with a recent 
antibiotic exposure), nucleic acid amplification testing 
(NAAT) alone or a multistep method be performed instead 
of toxin testing alone.4 When an institutional program is 
not in place, the guidelines recommend a multistep algo-
rithm rather than NAAT alone (eg, polymerase chain reac-
tion).4 Multistep testing includes glutamate dehydrogenase 
(GDH) plus toxin (eg, enzyme linked immunoassay), GDH 
plus toxin with NAAT to differentiate conflicting results, 
and NAAT plus toxin.4 These recommendations are cate-
gorized as weak, with low-quality evidence, but they repre-
sent the current expert opinion on how to most accurately 
identify patients who require antimicrobial therapy. It is 
important to remember that in individuals who are colo-
nized with C difficile without active infection, if they are 
inappropriately treated, their colonization resistance might 
be altered, resulting in conversion to active CDI. 

DISEASE SEVERITY
The updated IDSA/SHEA guidelines recommend classifying 
a patient as severe if the white blood cell count is >15,000 
cells/mm3 or the serum creatinine level is >1.5  mg/dL.4 This 
deviates slightly from the 2010 guidelines. In the updated 
guideline, the creatinine has an absolute cutoff instead of 

Appropriate methodologies 
for identifying patients with 

active CDI and treating them 
aggressively are essential.
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Changes in Recommendations for Diagnosis,  
Disease Severity, and Treatment of C difficile  
Infection in the 2017 Update to the IDSA/SHEA 
Clinical Practice Guidelines
The updated guidelines recommend targeting those with active infection and avoiding treatment  
of “carriers” of C difficile who are colonized but not symptomatic.
BY PAUL FEUERSTADT, MD, FACG, AGAF
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Appropriate 
diagnosis and 
treatment of 
C difficile infection 
are essential to 
reduce the burden 
of disease and 
recurrence of 
infection. 

the previously advised threshold of greater than 1.5 times 
the premorbid value.5 In addition, the newest guideline 
has changed the nomenclature for the previously entitled 
“severe-complicated” disease to “fulminant” infection defined 
by hypotension or shock, ileus, or megacolon.4 

MANAGEMENT OF INITIAL EPISODE
The recommendations for treatment of initial infection 
have changed significantly, with the 2017 update phasing 
out metronidazole given its decreased treatment efficacy 
compared with that of vancomycin. When patients have 
mild to moderate infection, not meeting the criteria for 
severe disease, vancomycin 125 mg orally 4 times daily  
for 10 days or fidaxomicin 200 mg orally twice daily for  
10 days is recommended. Metronidazole 500 mg orally 
3  times daily for 10 days is advised only if other antimi-
crobials are not available. For initial severe infection, only 
vancomycin or fidaxomicin is recommended. This is a 
significant departure from the 2010 update, which recom-
mended either metronidazole or vancomycin for mild 
to moderate infection or vancomycin for severe disease. 
Fidaxomicin was not included in the 2010 guideline because 
the data for this product were not available at the time of 
the data review. Despite consideration of the pivotal trials 
comparing fidaxomicin with vancomycin at the time of the 
America College of Gastroenterology (ACG) guideline for the 
diagnosis and management of CDI in 2013, the ACG guide-
line reiterated the 2010 IDSA/SHEA guidelines and excluded 
fidaxomicin. With the epidemic worsening and multiple 
recurrent disease becoming more common, the 2017 IDSA/
SHEA update has included fidaxomicin given its treatment 
efficacy and lower associated recurrence rates.2,4

For fulminant infection, the guidelines remain consistent 
with the prior iteration, recommending vancomycin dosed 
at 500 mg orally or via nasogastric tube 4 times daily 
with intravenous metronidazole 500 mg 3 times daily. In 
circumstances of ileus, in which the oral vancomycin will 
not be passed to the colon and therefore will not be effec-
tive, it is recommended to give vancomycin per rectum.4 
This management scheme has moderate to strong evidence 
and therefore remains in place within the guidelines. The 
surgical recommendations have been expanded to include 
the standard subtotal colectomy with preservation of the 
rectum but includes added consideration for the less inva-
sive diverting loop ileostomy with colonic lavage and ante-
grade vancomycin flushes.4 

MANAGEMENT OF FIRST RECURRENCE
Both the 2010 IDSA/SHEA and the 2013 ACG guidelines 
recommended using the same antimicrobial as the initial 
infection to treat an initial recurrence.5,6 Another significant 
change in the update applied to those with a first recur-
rence. The 2017 version no longer recommends repeating 
the same antimicrobial. It favors a more aggressive 
approach using vancomycin 125 mg orally 4 times a day 
for 10 days if metronidazole was used initially and failed. 
If a standard 10-day vancomycin treatment course was 
initially unsuccessful, it is recommended to consider either 
(1) a prolonged vancomycin taper with pulse, including 
vancomycin 125 mg 4 times per day for 10 to 14 days, 
2  times per day for a week, once per day for a week, and 
then every 2 or 3 days for 2 to 8 weeks; or (2) fidaxomicin 
200 mg orally twice daily for 10 days.4 

This approach is designed to decrease future recur-
rences, as patients with a first recurrence are believed to 
have some salvageable element of colonization resistance; 
however, once patients get to the second or further recur-
rence, colonization resistance is significantly depleted, 
leaving patients at greatest risk of multiple future episodes.

MANAGEMENT OF SECOND RECURRENCE AND BEYOND
Patients with 2 or more recurrences of CDI remain the most 
challenging to treat because they are commonly caught in 
a cycle of repeated episodes resulting from depletion of 
diversity of their colonization resistance and alterations in 
the phyla. The updated guidelines offer multiple treatment 
options for these patients, including vancomycin in a tapered 
or pulsed regimen, vancomycin 125 mg orally 4 times daily 
for 10 days followed by a rifaximin “chaser” (eg, rifax-
imin 400 mg 3 times daily for 20 days), fidaxomicin 
200 mg twice daily for 10 days, and fecal microbiota 
transplantation (FMT). These recommendations are a 
significant departure from the 2010 guideline, which 
recommended vancomycin in a tapered and/or pulsed 
regimen. These newer options have evolved in the 
literature in the past decade. 

FMT is a viable option for patients with multiple 
recurrences of CDI given its excellent efficacy. It is 
important to note that the guidelines include FMT 
under the category “second or subsequent recur-
rence.” For the casual reader, this might imply that 
patients with a third episode, or second recur-
rence, were recommended for this intervention. The 
committee and expert panel did not recommend 
FMT for the second recurrence, specifically stating 
that it recommends antibiotic treatments for at 
least 2 recurrences (ie, 3 total episodes) prior to 
FMT. With multiple new pharmaceutically produced FMT 
products in phase 3 trials, it seems likely that in the near 
future, a US Food and Drug Administration (FDA)–approved 
product might replace the current methodologies and move 
this treatment earlier within the algorithm; however, the 
2017 update still places this therapy as a last resort despite 
encouraging safety and efficacy data. 

CONCLUSION
The most recent update to the SHEA/IDSA guidelines 
provides a comprehensive dialogue on many topics, 
including diagnosis, triaging disease severity, and treat-
ment. The guidelines outline methods for a more aggressive 
and diverse approach to the treatment of CDI and recur-
rence, focusing on identifying those patients with active 
infection and then providing appropriately targeted, data-
driven treatment to break the cycle of recurrence and cure 
the patient. Bezlotoxumab is 1 new, exciting FDA-approved 
therapy that has been shown to reduce recurrence when 
given in addition to a standard antimicrobial. The data for 
this new treatment unfortunately fell outside the guide-
line review time period, but it is expected that this will 
be addressed as part of a supplemental update. It is an 
exciting time in the world of C difficile, with so many new 
methods of treatment and a hearty pipeline of therapies 
under study that seem promising for the future. The next 
decade of management will likely rapidly evolve and, hope-
fully, result in better control of this epidemic. 

References are available at ContagionLive.com.
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BACKGROUND 
The Infectious Diseases Society of America, in addition to 
organizations such as The Joint Commission and the Centers 
for Disease Control and Prevention, has emphasized the 
critical need for antimicrobial stewardship programs (ASPs) 
across various health care settings in the United States.1-3 
Recommendations published by these organizations provide 
guidance for methods of conducting ASPs. Members of ASPs 
often have the necessary knowledge to back up specific recom-
mendations but, when faced with sociobehavioral barriers, 
may not be equipped with the resources or skills that will 
alter prescribing habits. In addition, although a great deal of 
data exist on ways to optimize antibiotic usage, every insti-
tution has its own nuanced antibiotic practice patterns that 
require a tailored approach. Little guidance is available to 
support ASPs when they encounter difficult situations, such as 
a “reluctant steward.” As an infectious disease (ID) physician 
and an ID pharmacist, we aim to provide suggestions to help 
programs overcome common barriers.   

OUTLIER OR RELUCTANT ANTIBIOTIC PRESCRIBERS 
At some point, ASP members will inevitably encounter an 
outlier antibiotic prescriber. Reasons for outlier prescribing 
are complex, multifactorial, and not necessarily a result of a 
knowledge deficit. A systematic review published by Teixeira 
and colleagues showed that attitudes such as complacency 
or fear were the 2 most influential intrinsic influencers on 
antibiotic prescribing. Extrinsic influencers greatly varied, 
including patient-related factors such as illness, as well as 
health care–related factors such as time pressure and following 
policies and guidelines.4 A prescriber may have many more 
years of experience compared with the ASP members and 
has “always done it this way” or perhaps was “burned” once 
or twice, leading to concern of undertreating or even fear of 
altering a good track record of favorable outcomes. Providers 
may be more afraid of the risk of undertreating than the 
societal or patient risk of receiving unnecessary antibiotics.5 
For example, provider X opted not to treat a case of sinusitis 
20 years prior that led to a cerebral abscess. Although this 

Managing Reluctant Antibiotic Stewards:  
Advice From an ID Physician and an ID Pharmacist
Although challenging, it is not impossible to change some outlier behaviors. 
BY LAURI HICKS, DO, AND LUCIA ROSE, PHARMD

Relationship building 
and data collection are 

key in helping to curb 
inappropriate prescribing. 
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provider would ideally remember all the sinusitis cases that 
did not lead to that poor outcome, it is difficult to forget this 
single situation and, therefore, their threshold for prescribing 
antibiotics is lower for this type of infection. Another relevant 
example is a surgeon with excellent surgical site infection (SSI) 
outcomes who strongly attributes that it is, in part, because of 
a practice of using a long duration of postoperative antibiotics. 
The fear of stopping this practice and having 1 patient develop 
an SSI is too great, so the surgeon continues this practice. 
There are many other reasons providers might overprescribe.  

It is important to reassure providers that the ASP team 
is working alongside them to improve patient care and not 
“policing” antibiotic practice. Communicating about the 
following themes may be of great benefit: Many antibiotics 
have lost effectiveness; Clostridium difficile infection is on the 
rise; antibiotics alter gut flora, increasing the likelihood of a 
subsequent multidrug-resistant infection; and most patients 
who develop an infection will do so regardless of an initially 
prolonged duration of antibiotics. ASPs need to assume the role 
of convincing providers that it’s time to change our percep-
tion of antibiotics; the risk–benefit balance has become more 
important than ever. 

WHAT DOES THE SOCIOBEHAVIORAL EFFECT HAVE 
TO DO WITH ANTIBIOTICS?
Antimicrobial stewardship studies rarely consider sociobehav-
ioral determinants in the evaluation of antibiotic prescribing 
interventions. Charani et al performed a systematic review and 
showed that many studies evaluating behavior change on anti-
biotic prescribing were not of high quality and not scientific. 
The authors of this review concluded that more research is 
needed in terms of well-designed interventions that assess 
prescribing behavior.6 Results from qualitative studies have 
shown that behavioral determinants significantly affected 
antibiotic prescribing.7,8 The DUMAS study findings revealed 
that a behavioral approach resulted in sustained appropri-
ateness of antibiotic prescribing. This study used a partici-
patory approach based on behavioral theory and maintained 
prescriber autonomy, essentially allowing prescribers to choose 
how they wanted to improve their practices and leading to a 
feeling of ownership.9 

STRATEGIES TO WORK WITH OUTLIER PRESCRIBERS 
Internal institutional data and published evidence provide 
leverage to make change with outlier prescribers. Although 
educational interventions are important, their use may be 
limited because results may not be sustained over time, thereby 
requiring frequent and repeated interventions.

Many prescribers think that they themselves are not the 
problem or even that their patients are different, warranting 
longer antibiotic durations and/or broader spectrum agents.10 

Regardless of the reasons, the ASP team should remember that 
providers truly want what is best for their patients; they want 
good outcomes and happy patients and families. This attitude 
will help establish a healthy relationship between the ASP and 
other providers.

EXAMPLES OF GOOD TACTIC 
Criticizing prescriber practice leads to unsuccessful interven-
tions and mistrust between the ASP and the primary team. It 
is important to remember that the liability and responsibility 
of the patient ultimately lie on the primary team, not the ASP. 
Therefore, statements about this when discussing cases can 
be helpful in gaining credibility. Reassure the teams that it is 
ultimately their decision but that you would like to provide 
guidance for de-escalation or limiting the duration based on 
the patient’s clinical course and evidence-based practice. 

Tread lightly and pick your battles. This gives the team a sense 
of security and co-ownership when it comes to antibiotic decision 
making. For example, you might say, “I’m calling to discuss your 
patient John Smith. It seems that you are treating pneumonia, 
correct? I realize this patient is very complicated; however, his 
respiratory cultures have been negative, so perhaps we can 
de-escalate the vancomycin and continue cefepime. Methicillin-
resistant Staphylococcus aureus [MRSA] tends to grow very easily. 
If he had MRSA pneumonia, we would’ve seen growth by now. 
Also, I’m confirming you are OK with the standard 5-day course 
of antibiotics, as long as the patient clinically improves.” 

In terms of antibiotic discontinuation recommendations for 
patients who are not being discharged, it can be beneficial to 
remind the team that the patient will continue to be moni-
tored and sepsis alerts are now very sensitive; therefore, if the 
patient develops a new fever or leukocytosis, restarting antibi-
otics at that point is feasible. In addition, focusing efforts on 
overall antibiotic prescribing, not just de-escalation, can help 
the ASP gain creditability. It is comforting for primary teams 
to know that the ASP may call them to escalate antibiotics 
or recommend infectious disease physician consultation when 
the case is outside their scope. Again, these are reminders to 
the primary team that the ASP aims to assist the team, not 
police their antibiotics. 

PICK THE LOW-HANGING FRUIT 
In an ideal world, all ASP recommendations would be accepted 
and patients would be de-escalated consistently. However, we 
recommend sticking to the low-hanging fruit to increase the 
chance of acceptance. Certain indications essentially never 
require antibiotic therapy and can be easy targets for ASPs. 
Asymptomatic bacteriuria (ASB) is perhaps one of the most 
important areas to target, because ample data exist to support 
avoiding antibiotics in most patient populations. The difficulty 
with ASB involves the “gray zone,” which generally encompasses 
patients who are nonverbal, are confused, and have neurological 
deficits. The primary team may defend the decision to start 
antibiotics by stating that it is difficult to assess for symptoms 
of urinary tract infection. In most cases, you can recommend 
a “watch and wait” approach, in which antibiotics are withheld 
and the patient is watched for 24 to 48 hours. However, to 
truly target the ASB problem, work with your ED colleagues 
to stop ordering unnecessary urine tests (including urinalysis 
and urine cultures).11 
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We suggest the following as some helpful tips for 
overcoming these barriers: 

• Build a relationship with the providers you are targeting.
• Meet informally in person to discuss cases as they occur.
• Meet formally with outlier prescribers and other stakeholders to 

discuss methods of optimizing practice.  
• Provide data (via specific examples) showing untoward 

outcomes of antibiotics seen at the institution (eg, antibiotic-
related readmissions and emergency department (ED) visits and 
C difficile rates).

• Distribute antibiotic prescribing report cards comparing 
prescribers with their peers.

• Respectfully discuss the concept of “exceptionalism.” Many 
providers justify higher prescribing practices based upon a 
perception that their patient population is sicker.

>>
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In the outpatient setting, prescribing for respiratory illnesses 
represents the most common reason a patient receives an 
antibiotic inappropriately. Working with the informatics 
department to obtain reports of outpatients who had coded 
bronchitis or cold and received antibiotics can be a good 
tactic if outpatient stewardship is an institutional goal. One 
effective, low-cost approach to outpatient stewardship is to 
encourage use of a commitment poster. A study by Meeker 
and colleagues showed that if a provider signs a poster 
describing the commitment to using antibiotics just when 
they will provide benefit and places it in the patient exam 
rooms, prescribing for respiratory infections improves.12 This 
likely reflects the providers’ interest in being consistent with 
their previous commitments. 

INVOLVING ADMINISTRATION AND LEADERSHIP 
Support from clinical leadership (ie, the chief medical 
officer) and administration are critical in resolving situ-
ations that threaten patient safety.1-3 Establishing these 
connections will help in scenarios in which the “difficult 
provider” is not interested in discussing opportunities for 
practice change. Last, although a written statement from 
administration is important, it is insufficient for fostering 
a valuable relationship. Creating an open dialogue between 
the ASP and leadership is crucial for optimizing institutional 
antimicrobial practice. To make broader change, ASPs need 
to engage senior colleagues and division heads outside of 
infectious diseases.1,3,8

CONCLUSION
It is important to recognize that some situations are impos-
sible to rectify or will take up too much time to make the 
time invested worthwhile. Focus on the majority of providers 
who will accept recommendations and work collaboratively. 
Pick your battles with those who are unwilling to change 
their practices, recognizing that if patients are being harmed, 
leadership may have to step in. Finally, every facility has 
its own priorities related to optimal antibiotic prescribing. 

Some institutions may want to focus on optimal treatment 
of community-acquired pneumonia rather than skin and soft 
tissue infections. Using prescribing data for action will help 
identify where stewardship interventions will likely have the 
most impact. 

References are available at ContagionLive.com.
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THE POOR INFECTIOUS DISEASE  
PHYSICIAN STEWARD
Perhaps one of the most difficult situations faced by 
antimicrobial stewardship programs (ASPs) is dealing 
with the poor infectious disease (ID) clinician in the 
same practice or institution. Although it is challenging, 
it is not impossible to change some outlier behaviors. 
For example, if this ID physician treats every patient 
with pneumonia for 14 days, the ASP physician cham-
pion may want to quickly present newer recommenda-
tions or even an institutional guidance document at a 
division meeting. One approach might involve obtaining 
consensus from the rest of the ID group regarding dura-
tion of uncomplicated pneumonia treatment. It may be 
helpful to come up with examples that actually would 
warrant a longer course so that physicians are reassured 
that you are aware that certain instances do necessitate 
more than 5 days.
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Amid the ongoing opioid epidemic, hepatitis C virus 
(HCV) infection should be at the forefront of health 
care providers’ minds. Although HCV has been widely 

viewed as predominantly affecting baby boomers—those born 
between 1945 and 1965—a younger generation is experiencing 
increased incidence of infection.

From 2010 to 2015, the number of newly reported HCV 
diagnoses almost tripled, with the highest rate among people 
in their 20s.1 These new cases are likely a result of injection 
drug use in younger patients.2 These patients may be referred 
to as persons who inject drugs (PWIDs) or intravenous drug 
users. Because HCV is a blood-borne pathogen, intravenous 
(IV) drug use is a major risk factor for acquisition. In fact, a 
recent analysis suggested that in the United States, approxi-
mately 50% of PWIDs are infected with HCV.3 

The use of new syringes is a viable way to avoid HCV infec-
tion; however, the virus also can be found and transmitted 
via preparation equipment including containers, filters, and 
rinse water. Practicing “back-loading”—injecting drugs from 
1 syringe to the back of another open syringe—also can lead 
to HCV transmission. Furthermore, the development of anti-
bodies against HCV is not protective, leading to a risk of rein-
fection in treated patients who later have another exposure.4

Seven HCV genotypes exist.4 Although genotype 1 infection 
is most common in the United States, genotype 3 infection has 
been increasingly linked with PWIDs.4,5 Genotype 3 is linked 
to faster cirrhosis development than other genotypes, and 
so it is urgent to treat patients infected with this genotype. 

Results of studies have shown that, compared with the other 
types, genotype 3 is more easily treated with interferon regi-
mens, with response rates of approximately 60% compared 
with 30% for genotype 1 infection. However, with the advent 
and use of direct acting antivirals (DAAs), genotype 3 became 
harder to treat relative to other types, with lower sustained 
viral response (SVR) rates at 12 weeks (SVR12) than geno-
type 1.4,5 SVR12 rates are >97% for all preferred regimens 
in treatment-naïve individuals with genotype 1 infection 
without cirrhosis. There are fewer available DAA regimens 
for genotype 3 infection compared with genotype 1; however, 
all preferred available regimens are equally effective. Current 
treatment recommendations from the American Association 
for the Study of Liver Diseases and the Infectious Diseases 
Society of America are listed in the Table.6 Since the approval of 
sofosbuvir/velpatasvir and glecaprevir/pibrentasvir, ribavirin 
is not needed for most treatment-naïve individuals. SVR12 
rates have improved, from 90% with sofosbuvir/ribavirin 

Another Adverse Effect of the Opioid Epidemic: 
Hepatitis C Infections 
An increase in injection drug use in the United States has augmented the likelihood of acquiring HCV, 
particularly genotype 3.
BY JENNIFER ANDRES, PHARMD, BCPS
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in those without cirrhosis to 95% and 98% with glecaprevir/
pibrentasvir and sofosbuvir/velpatasvir, respectively.7,8 

Glecaprevir/pibrentasvir can be used for an 8-week dura-
tion in most treatment-naïve patients. Notably, the pres-
ence of compensated cirrhosis in an individual lowers the 
likelihood of SVR12 attainment. Baseline resistance testing 
for the Y93H and A30K mutations should be considered 
for patients with cirrhosis, either compensated or decom-
pensated, and patients who have failed previous treat-
ment, also referred to as treatment-experienced patients.6 
Presence of these mutations could signify a lower chance 
of treatment success.

Patients being treated for opioid use disorders are 
frequently on maintenance medications, or opiate substitution 
therapy, to prevent withdrawal and aid recovery. Commonly 
used medications include buprenorphine/naloxone, buprenor-
phine alone, and methadone. No drug–drug interactions exist 
with opioid substitution therapy that would reduce efficacy 
or cause toxicity of DAAs; however, additional characteristics 
relevant to the PWID population, including the age of the 
infected patient, could have an impact on choice of treat-
ment. Because these cases may involve younger patients, 
childbearing potential should be evaluated. Female patients 
of childbearing age will need contraception. No DAA regi-
mens have been studied in pregnancy; all regimens should 
be avoided in patients who are pregnant or breastfeeding. 
HCV can be transmitted from mother to fetus, so children 
born to infected women should be screened for HCV. If riba-
virin will be a part of an HCV regimen, female patients 
must avoid pregnancy during treatment and for 6 months 
following its completion.

HCV TREATMENT CONCERNS IN IV DRUG USERS 
From both public health and ethical perspectives, concerns 
exist regarding the treatment of HCV in PWIDs. Many current 
PWIDs are excluded from clinical trials, leading to fear that 
DAAs may be ineffective in this population; however, a recent 
real-world study in the United States found similar SVR12 
rates in groups that continued to use IV drugs and in those 
who did not use IV drugs.9 

Fear that current or past PWIDs will not adhere to their 
medication regimen may be a barrier to treatment. Strategies 
for adherence include the use of patient navigators, group 
therapy, and directly observed treatment. With patient 
support, including access to substance abuse treatment, 

HCV treatment in these populations is possible. A recent 
study in New York evaluated 3  models of HCV treatment, 
comparing 150 patients on opiate agonist treatment with 
directly observed treatment, group treatment, and treatment 
as usual, in which patients took their own medication. Overall, 
94% of patients achieved SVR12. More patients did so in the 
directly observed and group treatment arms than in the treat-
ment as usual arm, but this was not statistically significant.10 

Of note is that private or public health insurance plans 
may deny patients treatment based on current IV drug use. 
Furthermore, some insurance plans may require 6   or more 
months of abstinence prior to approval. Current AASLD/IDSA 

guidelines do not list being a 
current or former PWID as 
a contraindication to treat-
ment and should not be used 
to limit treatment access.6

Reacquisition of HCV 
infection following successful 
treatment is a valid concern. 
All current and past PWIDs 
should receive risk-reduc-
tion education, including 
information about injection 
techniques that minimize 
risk.11 Additionally, although 
HCV can be reacquired, some 
small studies show that the 
reacquisition rate, estimated 

at 2.9 per 100 person years, is lower than the new acqui-
sition rate, estimated at 6.1 to 27.2 per 100 person-years. 
Even in those who continue to use IV drugs, the reinfection 
rate is 6.44 per 100 person-years.12-14 This rate is similar to 
the late relapse rate, according to a recent meta-analysis, 
indicating that most patients—even those at high risk—will 
not become reinfected.15 This will need to be followed in the 
future, because most of these analyses included patients on 
pegylated interferon and ribavirin rather than DAAs. Treating 
the large cohort of infected HCV individuals could also reduce 
incidence and prevalence in the PWID population, which 
may help mitigate the reinfection rate.16

Because of these concerns, the AASLD/IDSA guidelines 
have been updated to include patients with current or 
past injection drug use as a unique population. Routine 
HCV screening should be performed annually, if not more 
frequently, based on risk. The need for harm reduction 
services, such as patient counseling, needle syringe exchange, 
and substance use disorder treatment, to minimize the risk 
of infection and transmission are also highlighted in the 
new guidelines.6 

CONCLUSION
IV drug use is the largest risk factor for hepatitis C trans-
mission, and IV opioid use has increased in the United 
States, augmenting the likelihood of acquiring HCV infection, 
especially of genotype 3. Treatment of HCV in current or 
past PWIDs should be considered to prevent transmission 
of HCV, as no drug–drug interactions exist between opioid 
substitution therapy and DAAs. In addition, risk-reduction 
education should focus on this population to prevent HCV 
infection from occurring in the first place. 

References are available at ContagionLive.com.

Table. AASLD/IDSA Recommendations for Treatment-Naïve Genotype 3 Infections6

AGENT DURATION CIRRHOSIS

Glecaprevir/pibrentasvir 8 weeks No cirrhosis

Glecaprevir/pibrentasvir 12 weeks With compensated cirrhosis

Sofosbuvir/velpatasvir 12 weeks With or without compensated cirrhosis

Sofosbuvir/velpatasvir/voxilaprevir 12 weeks With compensated cirrhosis and Y93H mutation

Daclatasvir + sofosbuvir 12 weeks No cirrhosis

Daclatasvir + sofosbuvir +/– ribavirin 24 weeks With compensated cirrhosis

Bold indicates preferred regimen; italic, alternative regimen as a result of characteristics that may make the regimen  
unfavorable or less evidence to support use.

AASLD indicates American Association for the Study of Liver Diseases; IDSA, Infectious Diseases Society of America.
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Rapid diagnostic tests, distribution of local anti-
biograms, and cephalosporin/β-lactamase inhibitor 
antibiotics have improved the treatment of gram- 

negative nosocomial infections. However, patient and insti-
tutional history, as well as the individual niches of the 
new antibiotics, need to be considered when selecting a  
treatment, according to the participants of a Contagion®  
Peer Exchange panel. 

FACTORS IN CHOOSING THERAPY FOR GRAM-
NEGATIVE NOSOCOMIAL INFECTIONS
Key considerations when choosing a treatment for gram- 
negative nosocomial infections include whether the patient 

was recently hospitalized or in a long-term 
acute care hospital as well as the level of 
susceptibility for certain pathogens based 
on institutional history, according to 
Sandy J. Estrada Lopez, PharmD. “If I’ve 
never seen a CRE [carbapenem-resistant 
Enterobacteriaceae] before, then, yes, I’m 
aware of it, but I’m not probably going to 

say, ‘Oh, I really think we should empirically cover for it 
until I do start seeing it,” she said.

Debra Goff, PharmD, noted that the threshold for 
selecting one of the new agents for gram-negative bacteria 
also depends on the patient characteristics and will likely 
be different for a 23-year-old with a bone marrow transplant 
than a 90-year-old from a nursing home, even if they have 

an equal risk of multidrug-resistant gram-negative infection.
Clinicians also need to consider the clinical evidence 

supporting the drug in certain disease states or syndromes, 
according to Andrew Shorr, MD. “The history of drug devel-

opment is littered with pneumonia failures,” 
he said. “It  looked great in the urine or 
looked great in skin, and [then] they studied 
it in pneumonia, and it didn’t work because 
it was inactivated by surfactant [or] under-
dosed because of lung penetration.” 

Jason Pogue, PharmD, BCPS-AQID, 
countered that finding robust clinical trial 

data is impractical when considering some of the new agents 
for treating extremely drug-resistant infections, Pseudomonas, 
or CRE. “If the right preclinical work is done, you can 
predict…a pretty good likelihood of having a good outcome 
in that situation,” he said.

The patient’s renal function needs to be considered, Dr. 
Shorr said, because the nephrotoxicity of an antibiotic or 
antibiotic combination, which is often overlooked by clini-
cians, can lead to dangerous outcomes. For example, the 
combination of piperacillin/tazobactam and vancomycin 
demonstrated an increased incidence of nephrotoxicity over 
vancomycin alone.1 “The interaction might be something here 
that we never consider,” he said. “This might be dangerous 
because of what this kind of penicillin is doing with this 
kind of glycopeptide. I think all those things need to go 
into consideration.”

Diagnosis and Management of Gram-Negative 
Nosocomial Infections
BY GINA BATTAGLIA, PHD

Sandy J. Estrada  
Lopez, PharmD

Debra Goff, PharmD

W A T C H  O N L I N E

Key considerations when choosing 
a treatment for gram-negative 
nosocomial infections include the 
patient’s referring facility.
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DIAGNOSTIC TESTS FOR GRAM-NEGATIVE 
NOSOCOMIAL INFECTIONS
According to the panelists, rapid diagnostic tests 
and education of clinicians on the institution’s 
antibiogram have been instrumental for selecting 
the most appropriate treatment for gram-negative 
nosocomial infections within hours of presentation.

Rapid Diagnostic Tests 
One of the first rapid diagnostic tests, an instru-
ment by Cepheid that differentiates between MRSA 
(methicillin-resistant Staphylococcus aureus), MSSA 
(methicillin-sensitive S aureus), and coagulase-neg-
ative S aureus, was a game changer in the manage-
ment of Staphylococcus infections at Ohio State 
University, according to Dr.  Goff. 
“We could get patients on appro-
priate Staphylococcus therapy 
faster, and we actually had a 
trend toward a lower mortality,” 
she said.

She also noted that a new T2 
test for Candida, which detects 
the specific species within 2 to 3 hours, helps iden-
tify the antifungal agent most likely to work, thus 
improving on the traditional paradigm of selecting 
an agent empirically and changing therapies, if 
necessary, when blood cultures come back in 3 or 
4 days.

However, Dr. Pogue noted that many physicians 
may need education on how to interpret the results 
of the rapid diagnostic tests. “[The test] will tell you 
the bug, it will tell you certain resistance genes—
there are 4 paragraphs of information that pop up,” 
he said. “It’s hard to even know what is positive 
when you’re looking at that.”

Antibiogram
Knowing the antibiogram of the hospital—even 
of the specific department—is essential to ensure 
a high percentage of empiric coverage for gram- 
negative infections, according to Dr. Shorr. However, 
Dr. Goff noted, most hospital physicians are unaware 
of the most common pathogens at their hospital 
and how to access their antibiogram. 

Drs. Shorr and Salgo said that measures taken 
by their respective institutions have helped educate 
clinicians. The unit directors at MedStar Washington 
Hospital Center are responsible for understanding 
and disseminating the local specific antibiogram to 
the clinicians; at NewYork-Presbyterian Hospital, 
physicians have been rounding in the intensive care 
unit with PharmDs who know the local antibiogram 
and appropriate antibiotics. 

GRAM-NEGATIVE NOSOCOMIAL INFECTIONS: 
VABOMERE AND THE TANGO II STUDY 
Meropenem/vaborbactam (Vabomere) was ap- 
proved in 2017 based on the TANGO II study 
showing that the combination antibiotic had better 
efficacy, safety, and tolerability than best available 
therapy for CRE.2 “It’s the first real study that was 
trying to do a pathogen-directed study,” Dr. Pogue 

said. “They did a pragmatic study of patients who 
had either suspected or documented CRE infec-
tions. As you can imagine, that makes a mess of a  
clinical trial.”

The patients in TANGO II were notably sicker, 
with a higher mortality rate than those observed 
historically in randomized or nonblinded trials, 
Dr. Shorr noted. The signal suggesting improved 
outcomes with meropenem/vaborbactam was suffi-
cient to terminate the trial early despite its small 
sample size. “I think we’re finally beginning to see 
data emerge where they’re actually taking the drugs 
that are designed for specific pathogens and doing 
studies in populations and disease states that prove 
the drug doesn’t kill anybody [and] does what it’s 
supposed to do,” he said. 

GRAM-NEGATIVE NOSOCOMIAL INFECTIONS: 
CEPHALOSPORIN/β-LACTAMASE INHIBITORS
The 3 new cephalosporin/β-lactamase inhibitors—
meropenem/vaborbactam, ceftazidime/avibactam 

(Avycaz), and ceftolozane/tazo-
bactam (Zerbaxa)—have a diverse 
spectrum of activity for treating 
gram-negative nosocomial infec-
tions; knowing where each is best 
utilized is critical for optimizing 
treatment, according to Dr.  Goff. 
Meropenem/vaborbactam and cef- 
tazidime/avibactam are best tar- 

geted toward CRE, she said, whereas ceftolozane/
tazobactam is best targeted toward Pseudomonas: 
“They’re very targeted agents. They’re not the catchall.”

Dr. Pogue agreed that these combination antibi-
otics should be viewed as 3 individual agents, rather 
than a class of drug, and understanding each combi-
nation’s particular niche and how it performs as 
well as the local biology, are crucial for deciding 
which to use at a particular institution.

The activity of the 2 antibiotics in combination 
may also influence selection, Drs. Pogue and Shorr 
noted. For example, the extended infusion of mero-
penem optimizes its pharmacokinetics and may be 
effective against highly resistant Pseudomonas cases; 
ceftolozane/tazobactam has extended-spectrum 
β-lactamase activity, and ceftazidime/avibactam 
may be effective against cases that are resistant to 
ceftazidime alone. However, Dr. Shorr cautioned that 
these attributes should not be the primary deciding 
factor for selecting an agent: “We don’t want  
[the antibiotics] abused just because they can do 
something else.”

Despite their promise for gram- negative infec-
tions, Dr. Shorr warned about the risk of emergence 
of resistance to therapy and the need for judicious 
use of these new combination antibiotics. “If you use 
[Avycaz] over and over again in the same patient, 
you will create a clone that is causing an infection 
that is Avycaz-resistant,” he said. “The principles 
of stewardship become that much more important 
if you’re going to bring one of these drugs into  
your hospital.” 

References are available at ContagionLive.com.
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Antibiotic stewardship programs in acute care settings 
largely focus on educating clinicians about appropriate 
prescribing practices, in terms of which antibiotics to 

prescribe for which infections and duration of therapy. However, 
researchers from the University of Pennsylvania wanted to take 
it a step further and learn why clinicians in inpatient settings 
may be inappropriately prescribing antibiotics in the first place. 
As it turns out fear may be influencing acute care clinicians’ 
prescribing practices.

“Fear of what?” the reader may be asking. Contagion® spoke 
with Julia E. Szymczak, PhD, assistant professor in the depart-
ment of biostatistics, epidemiology and informatics at the 
Perelman School of Medicine at the University of Pennsylvania, 
during the SHEA 2018 Spring Conference, to find out the 
answer to that very question.

Dr. Szymczak and her colleagues conducted a series of 
semi-structured interviews with 60 clinicians across 3 health 
systems. Participants were asked questions aimed at eliciting 
the clinicians’ perceptions “about the barriers and facilita-
tors to optimal antibiotic prescribing,” according to the study 
abstract. Two coders then transcribed the recorded inter-
views and systematically analyzed the results, “to identify 
how prescribers discussed the drivers of antibiotic overuse 
in acute care settings.” Their results revealed that there was 
a strong emotional reaction driving clinicians to prescribe 
broad-spectrum antibiotics.

“When we analyzed the data,” said Dr. Szymczak, “One of 
the most common and repeated themes that occurred across 
the data was fear. One of the large reasons why, in the inpa-
tient setting, patients sometimes get inappropriate antibiotics 
is because the prescribers themselves have a very strong 
emotional reaction that drives this use of antibiotics. This 
study was trying to unpack that [statement] and understand 
what the prescriber is talking about when they say ‘emotions.’ ”

This emotional response is the result of a complex array 
of factors, according to Dr. Szymczak, such as the fact that 
despite how much we’d like to think otherwise, the practice 
of medicine is uncertain. Clinicians are faced with treating 
the very sick patient in front of them, many times without 
a lot (or any) diagnostic information and bearing the large 
burden of responsibility for ensuring that patient’s well-being.

Additionally, clinicians work in busy and complex envi-
ronments characterized by time pressures, the fear of legal 
ramifications, and constant assessments of their competence 
by their colleagues, as well as their patients and the families 
[of the patients]. One also needs to factor in that there are 
multiple teams involved in patient care, shared Dr. Szymczak, 
and the handing off of patients between clinical teams adds 
another layer of uncertainty.

This combination of factors creates a perfect storm for an 
emotional response.

“What we found,” said Dr. Szymczak, “Is that our respondents 
described this very strong emotional reaction that they get that 
then triggers an urge to do something. It triggers an action- 
orientation in which they quickly put a patient on a broad-spec-
trum antibiotic in an almost automatic and unquestioned way.”

Furthermore, this emotional drive carried throughout the 
continuum of the prescribing pathway. “One of the major 
principles of stewardship is when you get the lab reports 
back [and learn what the actual bug is,] either you pull the 
patient off the antibiotic, or you put them on an antibiotic 
that is more narrow-spectrum,” she shared. “What we found, 
however, was that when we talk about this emotional driver 
of prescribing, it applied just as much to the act of stopping 
or de-escalating antibiotics.”

Although antimicrobial stewards will state that they under-
stand the emotional component of prescribing, yet many have 
not incorporated it into their stewardship interventions, and 
this is to a serious detriment to health outcomes. “In the 
inpatient acute setting, or units where you have patients who 
are pretty sick and might be getting sicker quickly, and there 
is a lot of pressure, we overlook [this emotional reaction] at 
our peril,” stated Dr. Szymczak.

One of the core elements of antimicrobial stewardship 
programs is education (ensuring that clinicians understand 
antimicrobial resistance and optimal prescribing); however, 
stewards may be focusing too much on this aspect and 
ignoring others. “[We need to understand that] antibiotic over-
prescribing is about more than [the idea that] the clinician 
does not know what to do or that they don’t care enough,” 
said Dr. Szymczak. “These are well-intentioned individuals 
who are navigating really complex systems, and we need to 
think about that when we think about our interventions.”

Work to best categorize the emotional determinants of 
prescribing is still in its infancy; however, the work of Dr. 
Szymczak and her colleagues is an important first step. 
Still, she feels that more data is needed on the psycholog-
ical factors that underpin a clinician’s likelihood to experi-
ence this emotional reaction, as well as whether or not it is 
possible for them to take a moment before they act on that 
emotion. Her team is working on developing a model of an 
intervention that incorporates cognitive behavior therapy to 
teach clinicians how to self-manage their emotions while 
dealing with patients who are dying. Although the model 
is currently being worked through with clinicians who are 
attempting to incorporate palliative care consults into their 
everyday practice while working with patients who are seri-
ously ill, aspects of the model could be extrapolated out to 
apply to stewardship.

“I think we need more work like that [in which we] start 
paying attention to the clinician as a human,” she concluded. 
“Prescribers are people, too. They have the same kinds of fears, 
and hopes, and social pressures as any other person. Just 
because they are in the medical setting and making decisions 
based on evidence-based practices, they are still humans. We 
have to really think about what it’s like to be a human caring 
for sick people, and what is that experience like and how can 
we give them support to make them feel more comfortable 
making the most judicious choice. They are all reacting to 
very real pressures and we can do a better job of providing 
our prescribers with support to help them make these choices 
that feel very weighty.” 

SHEA 2018 

Fear Drives Inappropriate Prescribing of Antibiotics  
in Hospitals
BY DANIELLE MROZ, MA

Hear more from 
Dr. Szymczak on the 
Contagion® website:  
contagionlive.com/

link/1119.
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Understanding Infectious Disease Risks With Drug Diversion 
BY KRISTI ROSA

(continued from cover) 
When health care staff choose to divert drugs for personal 

use, they put patients at increased risk of health care–associated 
infections such as hepatitis C and other blood-borne infections, 
bacterial infections, and others. Drug diversion can also result 
in substandard care delivered by an impaired provider and the 
withholding of needed pain medications.

In a session at the SHEA Spring 2018 Conference in Portland, 
Oregon, Kimberly New, a specialist in controlled substance 
security and Drug Enforcement Administration (DEA) regu-
latory compliance, shared with conference attendees ways to 
investigate the increased risk of infectious diseases after a 
narcotic diversion event at their facilities as well as programs 
that can prevent future events.

Most facilities are not even aware that they have a diver-
sion problem, New stressed. “It doesn’t matter what kind of 
facility you are in. If you have controlled substances, you will 

have diversion.” Therefore, increased efforts need to 
be channeled into detection, response, and prevention.

Facilities need to assess their organizational aware-
ness and find out how many cases have occurred at 
the facility and how they have been identified in the 
past. Automated dispensing cabinets can help providers 
discover diversion within a matter of weeks. Diversion 
should be detected long before any behavioral indica-
tors, which usually occur too late.

There are several reasons why facilities may not 
be detecting diversion, the biggest of which is lack 

of surveillance. Although auditing is typically in place, most 
facilities are doing the bare minimum to meet requirements, 
according to New. “The reality is you need to have ongoing 
auditing within your facility,” she said. “Look at those drug 
transactions that are occurring. Look at the analytics report 
so you can focus your auditing.”

Although lack of surveillance is the key roadblock, sometimes 
established surveillance may be ineffective. “Just checking that 
box [that surveillance occurred] is not enough,” she said.

Another big reason that diversion is not detected in the 
first place is lack of awareness among staff and leadership.

“If people don’t believe that diversion is happening at a 
facility, they are not going to buy into the program,” New 
said. “They’re not going to believe that they will see things 
that are indicative of diversion, and they will not report them, 
and they will not pursue them. It’s really important to have 
education [in place].”

Health care professionals are not invulnerable to the opioid 
epidemic; because personnel have ready drug access, individ-
uals can self-medicate that much easier. “We can look at this 
as part of what we are doing to combat the opioid epidemic,” 
New said. Furthermore, “it’s vital to your mission to prevent 
harm,” she added.

Drug diversion programs mitigate potential risk and could 
save institutions thousands of dollars. “You may face massive 
financial fines [in the case of a breach]. The DEA will fine 
you $12,000 per discrepancy, and if you look at an average 
facility, they usually have a lot of discrepancies,” New noted. 
Diversion can result in damage to an organization’s reputation 
as well. “People look at diversion as a sign that a facility is 

somehow not doing something they should be doing,” she said. 
“The reality is it’s happening at all facilities, and the hit you 
can take when you have one of these massive outbreaks is 
very substantial.”

According to New, the following are some key steps that facil-
ities can take to protect patients and staff from diversion: devel-
opment of a formal program devoted to diversion, prevention, 
detection, and response that includes an oversight committee, 
a response team, and an operations manager or a diversion 
specialist; increased transparency, and development of a culture 
of accountability; demonstration that diversion is happening, 
and presentation of the risks it presents; ongoing surveillance 
that is uniformly executed; appropriate allocation of resources.

New added that it’s important to gain an understanding of 
the risks seen across the country when it comes to diverters. 
First, for the most part, individuals are diverting an opioid 
or a few opioids of choice, and more often than not, they are 
diverting for personal use, not for sale. Furthermore, over 75% 
to 80% of diverters who are caught started with injectables, 
she said; they escalate over time, they engage in risky behavior, 
and “anything is game,” she said. “If you are desperate, you’re 
going to go for every possible source you can find, [and] even 
if you’re tampering, that’s not going to prevent you from going 
to waste containers. You’re looking for absolutely everything 
you can get your hands on.”

It’s also important to know the areas of highest risk for diver-
sion in health care facilities: emergency medical services and 
air transport service areas are at the top of the list; procedural 
areas such as the operating room, the cath lab, interventional 
radiology, labor and delivery, the postanesthesia care unit, and 
special procedures along with the intensive care unit and the 
emergency department are all areas of risk. Outpatient settings 
also make the list, according to New.

Injectables present an increased risk; these include drips, 
Carpujects, and vials. Tampering is extremely common. “You’ve 
heard about the cases with the outbreaks. I can’t tell you how 
common this is,” she stressed. From 1983 to 2013, the US Centers 
for Disease Control and Prevention highlighted 9  infectious 
disease outbreaks  associated with drug diversion.

There are many telltale signs that a medication has been 
tampered with. New shared several examples from past 
investigations, which included breaking tamper seals, using 
tamper-evident sleeves to hold caps in place after they were 
moved, using superglue to place caps back on, leaving levels 
very low in the vials, and more.

New also provided advice on what should be done if 
tampering is suspected, such as first preserving any evidence, 
then ensuring you take a photo of the tampered medicine. 
Other steps include working to maintain the chain of custody, 
inspecting all medication in the drawer, and remembering to 
notify pharmacy, the diversion specialist, and security.

“Look for signs of tampering, and educate people so that 
they can use that opportunity,” New stressed. “It only takes a 
second to just confirm that it looks intact. Your efforts could 
save a life.”

Further insights from Contagion® ’s coverage of Kimberly New’s 
presentation as well as tips on how to prevent tampering at your 
facility are available at: contagionlive.com/link/1125. 

Most facilities are 
not even aware 
that they have a 
diversion problem.
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(continued from cover) 
Emil Lesho, DO, FACP, FIDSA, FSHEA, a health care epidemi-
ologist in the Infectious Diseases Unit at Rochester Regional 
Health, at the Spring 2018 Conference Society for Healthcare 
Epidemiology of America. He explained more about what 
makes Elizabethkingia unique.

“Elizabethkingia anophelis is mostly a waterborne 
pathogen,” he said. “There was a large outbreak involving 
almost 70 patients and approximately 20 deaths across 
3 states, Wisconsin, Illinois, and Michigan. To my knowledge, 
there was a very thorough outbreak investigation conducted 
by the CDC and the Wisconsin Department of Health  
[in which they] investigated all types of sources, including 
food sources, and at the end of 2016, the source remained 
unidentified. It is associated with water, and all those states 
are around the Great Lakes.”

The pathogen has undergone 3 name changes, which can 
be confusing for clinicians, Dr. Lesho said. “Elizabethkingia is 
so named after an investigator at the CDC, but that genus 
was originally named Flavobacterium,” he said. “Several years 
ago, that was renamed as Chryseobacterium. Currently, in 
many of the diagnostic platforms [used] today, the genus 
is  Chryseobacterium instead of Elizabethkingia.”

In addition, he said, Elizabethkingia  meningoseptica has 
been found to be associated with meningitis outbreaks in 
neonates. “The challenge with Elizabethkingia is that clinical 
labs are unable to identify the pathogen to the species level,” 
he said. “[The results will show] Elizabethkingia meningosep-
tica, but sometimes the pathogen is really E  anophelis.”

In Rochester, E  meningoseptica was isolated from the 
blood of 3 patients, but further analysis through whole- 
genome sequencing (WGS) revealed that 2 of them were 
in fact infected with E  anophelis, and 1 was positive for 
Elizabethkingia miricola. An additional case of E  anophelis 
was found in a previously healthy 17-month-old infant who 
was hospitalized due to respiratory distress, fever, sepsis, 
and pneumonia, according to Dr. Lesho. Unlike the infants 
in previous cases of the infection, this patient had not had 
previous health care contact. The infant was treated with 
ampicillin and ceftriaxone for 2 days, improved rapidly, and 
was discharged 4 days after admission.

“There was some clinical concern as to whether 
the isolate was a contaminate or whether it was 
a true bloodstream infection,” Dr. Lesho noted, 
but that was found not to be the case.

Another case of E  anophelis was found in a 
culture taken from a 70-year-old dialysis-depen-
dent female patient with chronic heart failure, 
metastatic cancer, and recurrent catheter-asso-
ciated bacteremia. The culture was taken on day 
23 of admission. Bacteremia cleared and sepsis 
parameters normalized in the patient after 
2  to 3 days of treatment with minocycline and 
cefepime, which, according to Dr. Lesho, have 
been found to retain some activity against 
Elizabethkingia; however, after discharge, the 
patient died of her comorbidities.

Neither patient had traveled outside of New 
York state. The 2 strains of E anophelis found were distinct 
strains separated by >500 single nucleotide polymorphisms 
(SNPs), Dr. Lesho said. Furthermore, the E anopheles isolated 
from the infant patient contained genes encoding resistance 
to extended-spectrum β-lactamases and carbapenems. 
The infant’s isolate was closely related (80-90 SNPs) to an 
E  anophelis isolate from the Illinois cluster. Epidemiologic 
and genomic evidence from the New York cases did not 
support a common source.

“What we concluded is that, based on our experience, 
more reports like ours are needed in order to determine if 
they represent surveillance bias,” said Dr. Lesho. “We need 
those reports to determine whether it’s just that we are 
better at detecting [these pathogens] and that we’re aware 
of the problem or it is really a reemerging pathogen that, 
based on what happened in Wisconsin, has the potential 
to harm people.”

Because clinical labs are not always capable of identifying 
the pathogen to the species level, more cases may be going 
undetected, Dr. Lesho said. Clinicians should be vigilant 
and, if their lab picks up cases of E meningoseptica, consider 
sending those samples to a reference lab. “Our mass spec-
troscopy, Vitek 2, misidentified all [the samples],” Dr. Lesho 
said, adding that the lab technicians looked harder at the 
samples because they were current on the literature and 
alerts from the CDC and state and local health departments. 
“Having a vigilant lab that works closely with the infec-
tious disease team and the infection control team [helped 
us] not only with these Elizabethkingia  cases but also with 
the first case of Candida auris [outside the metropolitan 
area of New York City], which was found at our hospital,” 
Dr. Lesho said.

Will Elizabethkingia become a new pathogen to worry 
about? “The major studies that were published by the 
investigators that did WGS and mutation analysis of the 
Wisconsin outbreak strains concluded that the strain had 
the potential for rapid evolution and adaptability, and, as 
a result, they called for ongoing surveillance,” Dr. Lesho 
said. However, he does not feel that this is cause for panic 
or alarm: “If this was an outbreak,” he said, “we would be 
seeing more cases by now.” 
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Merck’s ß-lactamase inhibitor imipenem/relebactam (IMI/

REL) provides an effective, well-tolerated therapy for certain 
imipenem-nonsusceptible bacterial infections, according to 
the results of a pivotal phase 3 study. The data from the 
RESTORE-IMI 1 study were presented at the 28th European 

Congress of Clinical Microbiology and Infectious 
Diseases in Madrid, Spain.

“Infections caused by resistant organisms are 
difficult to treat due to limited available treat-
ment options and to toxicity associated with 
some alternative treatments,” 
Dr.  Paschke, the lead study author, 
told MD Magazine®, a sister publica-
tion of  Contagion®.

In the multicenter, double-blind, 
controlled phase 3  trial, investiga-
tors sought to compare the safety 

and efficacy of IMI/REL with colistin plus 
imipenem/cilastatin (COL + IMI) in patients 
with imipenem-nonsusceptible bacterial 
infections. The investigators randomized 
47 patients with either hospital-acquired/venti-
lator-associated bacterial pneumonia (HABP/
VABP), complicated intra-abdominal infection 
(cIAI), or complicated urinary tract infection 
(cUTI) 2:1 to receive the novel ß-lactamase 
inhibitor IMI/REL (n = 31) or COL+IMI (n = 16).

A total of 31 patients (HABP/VABP, n = 11; 
cUTI, n = 16; cIAI, n = 4) met the microbiolog-
ical intent-to-treat baseline criteria, of which 
29% had APACHE-II scores >15, 23% had creat-
inine clearance <60 mL/min, and 35% were 
≥65 years of age. The patients with cUTI/cIAI 
received the therapies for 5 to 21 days, whereas 
those with HABP/VABP received therapy for 
7 to 21 days.

The primary outcome, Dr. Paschke noted, was 
a favorable overall response to treatment, which 
was comparable between the IMI/REL and the 
COL + IMI arms. In fact, a favorable overall 
response was achieved by 71.4% of patients in 
the IMI/REL arm (95% CI, 49.8-86.4) compared 
with 70.0% in the COL + IMI arm (95% CI, 39.2-89.7), for an 
unadjusted difference of 1.4% (adjusted difference, –7.3%; 90% 
CI, –27.5 to –21.4).

In the HABP/VABP group, 7 of 8 patients (87.5%; 95% CI, 
50.8-99.9) displayed a favorable response in the IMI/REL arm 
compared with 2 of 3 (66.7%) in the COL + IMI arm. In the 
cUTI groups, 8 of 11 patients (72.7%; 95% CI, 42.9-90.8) in the 
IMI/REL arm showed an overall favorable response compared 
with all 5 (100%; 95% CI, 51.1-100.0) in the COL + IMI arm. For 
the cIAI group, both arms had a response rate of 0% (n = 2).

“A key secondary end point of the study was safety,”  
Dr. Paschke said. “IMI/REL was well tolerated; among all 
treated patients, drug-related adverse events occurred in 
16.1% of IMI/REL and 31.3% of COL + IMI patients, with 
treatment-emergent nephrotoxicity observed in 10% [3 of 29 

patients] and 56% [9 of 16 patients], respectively [P  = .002].”
With regard to 28-day all-cause mortality, the IMI/REL arm 

had a rate of 9.5% (n = 2; 95% CI, 1.4-30.1) compared with 
30% in the COL + IMI arm (n = 3; 95% CI, 10.3-60.8), for an 
adjusted difference of –17.3% (90% CI, –46.4 to –6.7).

“The trial design is unusual in its blinded design and use 
of a defined comparator, rather than comparing to best-avail-
able therapy. This allowed for a scientifically robust compar-
ison to an appropriate treatment regimen,” Dr. Paschke said. 
“Another important feature of the study is that patients were 
identified for enrollment based on a broth microdilution 

testing panel, the gold standard, to confirm that pathogens 
were imipenem nonsusceptible, as well as colistin and IMI/
REL susceptible. This testing, incorporated into first-line 
susceptibility testing conducted as part of routine clin-
ical care, enabled patients with resistant pathogens to be 
enrolled and given appropriate treatment without further 
delays, which can lead to poor outcomes in these patients.”

This trial will be the basis for Merck’s initial new drug 
application filing with the FDA, she added. IMI/REL was previ-
ously granted a fast-track designation due to its potential in 
an unmet medical need.

“Another larger, phase 3 trial is ongoing in HABP/VABP,” 
Dr. Paschke said. “We look forward to contributing to the 
knowledge of antibacterial therapy in this very challenging 
disease state.” 

ECCMID 2018

IMI/REL Effective Against Certain Drug-Resistant Infections
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(continued from cover) 
Telavancin is approved as a treatment for hospital- 

acquired bacterial pneumonia (HABP) and ventilator-associ-
ated bacterial pneumonia (VABP), as well as complicated skin 
and skin structure infections (cSSSI), including methicillin- 
resistant Staphylococcus aureus  (MRSA) and methicillin-
sensitive S  aureus. 

Two presentations were based on results from the 
Telavancin Observational Use Registry (TOUR) study, in 
which investigators sought to understand how telavancin 
is being used in real-world clinical settings by health 
practitioners. The fully enrolled registry consisted of 
1063 patients from 45  sites throughout the United States. 
The related presentations involved data pertaining to 
2  subgroups—patients classified as obese or elderly—
and for whom the treatment resulted in positive cli- 
nical responses.

The first presentation centered on data from a total 
of 507  patients classified as obese (body mass index 
≥  30  kg  m2.) “Obese patients are an interesting TOUR study 
subgroup, as data show that obesity is a risk factor for 
developing complicated skin and skin structure infections 
that are associated with MRSA,” Adnan Siddiqui, MD, an 
infectious disease physician at BJC Healthcare’s Christian 
Hospital in St.  Louis, Missouri, and lead author of 1 of the 
presentations, said in a recent press release. “Highlighting 
this increased risk is the fact that more than half [53.6%] of 
the obese patients in TOUR presented with a complicated 
skin and skin structure infection.”

Other infection types reported for these patients included 
bone and joint infections (27.8%), bacteremia and endocar-
ditis (9.9%), and lower respiratory tract infections (5.1%). Of 
these patients, 72.2% failed treatment with initial antibiotic 
therapy previous to receiving telavancin.

However, at the end of therapy with telavancin, 78.8% of 
the patients were either cured or improved to step-down 
therapy; 9.2% still failed treatment, and another 12% had 
an indeterminate clinical outcome. The median dose and 
treatment duration was 7.3 mg/kg and 11 days, respectively, 
according to the press release. Eighty-two (16.2%) of the 
patients reported an adverse event (AE). The most common 
AE, renal failure, was reported in 28 (5%) of patients; most 
of the cases resolved.

“The nearly 80% positive clinical response rate achieved 
with telavancin therapy in the obese patient subgroup is 
encouraging,” Dr. Siddiqui said, “particularly considering 
[that] more than 70% of obese patients in TOUR received 
telavancin after failing treatment with an initial antibiotic.”

The second TOUR presentation focused on data pertaining 
to 312 patients classified as elderly (≥65 years of age). “Due to 
the chronic comorbidity commonly associated with the elderly 
population, this group is at an elevated risk of acquiring 
serious infections,” Jeremy Storm, DO, an infectious disease 
physician at Rapid City Medical Center in South Dakota and 
lead author of 1 of the presentations, said in a statement.

The infection types reported for this patient subset 
included complicated skin and skin structure infec-
tions (47.4%), bone and joint infections (26%), bacteremia and 

endocarditis (17.3%), and lower respiratory tract infections 
(9.6%). A total of 67.3% of patients failed treatment with 
initial antibiotic therapy before taking telavancin.

“There is significant value in using an antibiotic against 
challenging infections that is highly effective in either curing 
elderly patients or improving their condition enough to allow 
step-down therapy,” Storm said. “VIBATIV was able to deliver 
a positive clinical response rate for more than 75% of these 
patients against a range of challenging infection types.”

However, 11.8% of patients failed treatment, and another 
11.8% had an indeterminate clinical outcome, according 
to the press release. The median daily dose and treatment 
duration for these patients were 8.3 mg/kg and 10 days, 
respectively. A  total of 55 (~18%) of patients reported expe-
riencing an AE—again, the most common was renal failure, 
which occurred in 25 (8%) of the patients, and was resolved 
in most cases.

A third study presented at ECCMID looked at in vitro 
activity of several antibiotics, including telavancin, against 
a total of 24,408 gram-positive clinical isolates collected 
from medical centers worldwide between 2015 and 2017. 
The investigators found that 100% of the S aureus isolates 
analyzed proved susceptible to telavancin, “as measured 
by the FDA-approved breakpoint, regardless of their type 
or resistance profile,” according to the press release. This 
included isolates considered to be resistant to multiple drugs.

Telavancin proved to have greater in vitro activity than 
antibiotics such as vancomycin, daptomycin, and linezolid 
against all tested S aureus isolates, including multidrug-
resistant MRSA, the investigators said. This was demon-
strated by minimum inhibitory concentrations that were 
8  to 32 times lower than those of the other antibiotics.

“We believe that this greater in vitro activity, especially 
against pathogens that are as challenging to treat as MDR 
MRSA, highlights an important competitive advantage for 
VIBATIV in the product’s approved indications,” Christine 
Slover, PharmD, director of medical affairs at Theravance, 
said in the press release. 

ECCMID 2018
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CONTAGION®: HOW CAN CLINICIANS QUANTIFY 
AKI IN ADULT PATIENTS ON ANTIBIOTICS?
Dr. Mueller: It’s difficult to try to figure out someone’s renal 
function and if they have AKI. This is really a problem in 
the intensive care unit [ICU], where you have a patient who 
might not be making urine, and you have to ask, “Why is 
that the case? Does this patient have sepsis? Is this patient 

having a fluid overload? Do they have AKI already, 
and if they do, why do they have it?”

Our traditional markers for renal function are 
generally blood urea nitrogen and serum creati-
nine. Those markers are great in the outpatient 
setting, yet they are pretty terrible markers in the 
acute setting. They are great when someone is at 
steady state. Furthermore, we have all kinds of 
equations that we use with the serum creatinine—
the Cockcroft-Gault equation and the Modification 
of Diet in Renal Disease [MDRD] study equation, 

which is what’s used in most hospitals. When you look at 
a patient’s chart, it will say that the estimated glomerular 
filtration rate [eGFR] is based on the MDRD equation. That 
eGFR is for someone who has had a steady amount of renal 
function and they have been making creatinine just as quickly 
as they have been getting rid of it. In the acute setting, these 
equations do not work anymore because the patient is no 
longer at steady state.

Then you have a problem that, all of a sudden, there is an 
abrupt cessation of any clearance of eGFR, and creatinine is 
not being cleared. The creatinine has not had time to move 
up at all. Therefore, you may have an anuric patient who has 
a normal serum creatinine level, and if you use the traditional 
equations, you will totally miss the picture of what is really 
going on with your patient. In fact, your patient has AKI, 
but you do not see it because you are applying the wrong 
equations. There may not be any equation that can work, 
to be honest.

Your best marker might be urine output. Some clinicians have 
administered a furosemide stress test, where they look for 2 
hours to see how much urine gets made. If none is being made 
and the patient is adequately hydrated, you know the patient 
has bad AKI, and you need to adjust your doses immediately.

Often, patients who have AKI in the ICU have sepsis. They 
have been filled up with a lot of fluid, and the overload dilutes 
the serum creatinine. Serum creatinine goes down in these 
patients who have been resuscitated and are anuric, and the 
clinician looks at that serum creatinine and says, “Gosh, it’s 
only 0.8. It’s a low normal value.” And yet, the patient is 
anuric—they’re in AKI, and you need to adjust your antibiotic 
doses appropriately. One of those adjustments might be that 
with all that fluid on board, you have to give a big loading 
dose. But then you may have to extend how often you give 
the doses because your patient is  in AKI.

WHAT ARE SOME OF THE RISK FACTORS FOR 
AUGMENTED RENAL CLEARANCE?
The other end of the spectrum is augmented renal clearance 
[ARC], where patients have a superhuman amount of GFR. 

For years, we’ve [asked], “Does this exist? Does this not exist?” 
The fact of the matter is that a fair number of patients have 
ARC. They have GFRs that are 250  mL per minute, where 
the normal is maybe closer to 100 mL. [As clinicians,] we 
underappreciated this for years. A substantial fraction of 
patients have ARC. This has implications on drug clearance, 
and we may need to dose more aggressively for drugs that 
are renally eliminated. 

Whether or not the presence of ARC has an impact on 
patient outcomes is yet to be determined. But it stands to 
reason that if you are getting rid of antibiotics faster, and anti-
biotic serum concentrations may be lower, that’s a problem. 

In terms of which patients would be at greatest risk of 
ARC, these patients will be younger [<50 years] and not have 
any other organ failure. If they are otherwise healthy individ-
uals but have something that brings them into the surgical 
ICU—which is the place we see a lot of ARC—you should 
have in your mind, “I wonder what this patient’s GFR really 
is.” It might be worth performing something like a measured 
urine creatinine clearance, just to see if your patient has a 
very rapid renal clearance and, as a result, you need to dose 
your drugs differently. 

WHAT DO NEPHROLOGISTS WANT INFECTIOUS DISEASE 
CLINICIANS TREATING PATIENTS IN THE ICU TO KNOW? 
One is that ARC is real, and because it’s real, you need to be 
suspicious of someone who is young, has really good urine 
output and serum creatinine less than 1, and fits the mold 
of having really good renal clearance.  

The second thing they would say is “Stop using that eGFR 
that’s in the patient chart as your estimate of a critically ill 
ICU patient’s GFR!” Those equations were never designed to 
be used in the ICU. They were designed in the outpatient 
setting. Don’t apply them to a patient in the ICU; you need 
to think differently. 

Third, pay attention to urine output. If a patient is not 
making urine, then it does not really matter what that serum 
creatinine is; the GFR is nearly zero, and you need to adjust 
your doses appropriately. 

Another thing that nephrologists would say to their infec-
tious disease colleagues is that if a patient is f luid overloaded 
and not making urine, you need to make up for that in your 
antibiotic dosing. You have to think about a larger volume of 
distribution, particularly for water-soluble drugs. For those 
drugs, a big loading dose might be necessary. It might even 
be greater than what is in the package insert. If you have 
a patient who is large to begin with and is 20 L fluid over-
loaded, you have to give them a large amount of drug, [such 
as in the case of] an aminoglycoside. Aminoglycosides tend 
to have a small volume of distribution: 0.25 L/kg. An 80-kg 
person, on average, will have about 20 L of volume that 
has to get filled up. But, if you also see that they are fluid 
overloaded, you might see that their volume of distribution 
is twice what it should be. Therefore, it shouldn’t surprise 
you that the dose might be twice as high, and you have to 
account for that. 

Read more of our interview with Dr. Mueller and access the  
references at ContagionLive.com.
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“These costs could potentially be mitigated with the use 

of rapid diagnostics that have the capability to better iden-
tify wound pathogens and thus allow clinicians to provide 
better clinical care through targeted antimicrobial therapy,” 
said Tanya Moreno, PhD, vice president of research and devel-
opment at Millennium Health, citing a Mayo Clinic Proceedings 
article on the hospitalists’ view of treating SSTIs.3

To test this hypothesis, a team of investigators from 
CogenDx, Millennium Health’s genetics brand in San Diego, 
California, led by Dr. Moreno, conducted a retrospective eval-
uation of real-time PCR-based identification of organisms in 
chronic wounds at 3 outpatient wound care clinics. Patients 
with chronic wounds, open wounds, or SSTIs undergoing 
standard care were eligible to participate. 

For each enrolled patient (n = 186), 4 specimens were 
collected from the wound bed: 1 for standard culture and 
3 for PCR-based testing (a tissue specimen and 2 swabs— 
1 collected before and 1 after debridement—and tissue after 
debridement). Real-time PCR was performed on the speci-
mens, and the results were compared with a standard culture 
report from the reference microbiology laboratory. 

“Results in this cohort suggest that a significant number 
of organisms may be underreported by being categorized as 
mixed flora by culture,” said Roger Schechter, MD, the prin-
cipal investigator, who discussed the results with Contagion®. 
“This is influenced by clinical lab culturing guidelines and the 
labor-intensive nature of culturing many different organisms 
from a single wound. It may also be due to a lack of an order 
for that culture type by the physician.” 

In 62% of cases in which mixed flora was reported by 
culture, the PCR-based test (DxWound) identified potentially 

pathogenic organisms. The investigators concluded that 
molecular diagnosis of SSTIs may provide advantages for 
clinical treatment compared with culture-based methods.

Sandy Estrada, PharmD, associate director of clinical affairs 
for CogenDx, who presented the study results at MAD-ID, 
shared further details with Contagion®. “Knowing that wound 
infections are common, complicated, costly and consequential, 
it would be beneficial to rapidly and effectively target therapy 
both in cases where broadened therapy may be needed [and] 
where antimicrobial streamlining is warranted,” she said. 

Although recommendations for treating SSTIs advise identi-
fying the pathogenic organisms to guide antibiotic use, stan-
dard techniques are time-consuming and may not correctly 
identify the pathogen, according to Estrada. “Typically, infec-
tions are diagnosed by culture-based techniques combined 
with biochemical testing and Gram staining to identify 
microbes present in the wound,” she said. “These approaches 
require 3 to 5 days but can take longer for difficult-to-grow 
organisms—for example, up to 6 weeks for fungus—and may 
not be comprehensive.” 

Appropriate initial therapy is essential in treating SSTIs 
and relies on proper identification. Broad-spectrum antimi-
crobial therapy is often prescribed pending final culture results, 
increasing the prevalence of drug-resistant organisms. Delayed 
initiation of the optimal regimen is an independent risk factor 
for SSTI treatment failure.3,4 An Infectious Diseases Society of 
America public policy outlines the need for improved diagnos-
tics for infectious diseases, stating: “New tests are needed that 
can identify specific pathogens or, at a minimum, distinguish 
between bacterial and viral infections and also provide info 
on susceptibility to antimicrobial agent.”5 

References are available at ContagionLive.com.
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Searching for the Cause of Hearing Loss in a Patient 
With HIV 
Early diagnosis and treatment were essential to ensuring a good prognosis.
BY YASIR AL-KHALILI, MD

HISTORY OF THE PRESENT ILLNESS
A 48-year-old man presented to the emergency department with 
vertigo, headache, and hearing loss for the past 2 months. The 
patient reported being at his baseline health until 2 months 
ago, when he had symptoms of night sweats and a fever of 103°F. 
These symptoms were then followed by vertigo and headache. 
The headache was described as a constant moderate diffuse 
headache accompanied by left-sided hearing loss and tinnitus. 
At that time, the patient also noted having persistent vertigo 
with 2 swollen lymph nodes on the left side of his neck. Two days 
prior to the patient’s admission, the vertigo had progressed, and 
he was unable to walk without assistance. He has never had 
these symptoms before and noted no improvement in symptoms 
with any OTC medications. Although his fever and night sweats 
resolved spontaneously, he is suffering from daily headaches and 
constant vertigo with tinnitus.

PAST MEDICAL HISTORY
HIV diagnosed 2 years prior in Russia, where he was placed 
on tenofovir, abacavir, lopinavir, and ritonavir. CD4 was 8 at 
diagnosis. He denied any opportunistic infections and self- 
reported that his most recent CD4 count was 130 and has 
had undetectable viral load for the past 14 months. No other 
medical problems or surgeries.

MEDICATIONS
Currently taking tenofovir alafenamide, emtricitabine, elvite-
gravir, cobicistat single-tablet regimen plus trimethoprim/sulfa-
methoxazole 1 double-strength daily.

ALLERGIES
Penicillin, causing rash and edema. C
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EPIDEMIOLOGICAL HISTORY
The patient was born in Moscow, Russia, and immigrated to 
Philadelphia, Pennsylvania, less than 1 year ago. At that time, he 
was started on his current antiretroviral regimen. The patient is 
sexually active with his husband (HIV-negative) but did report at 
least 1 anonymous male partner outside this relationship in the 
past several months since coming to the United States. He works 
as an engineer and has no pets. He recently traveled to Seattle, 
Washington, and Houston, Texas. He denies illicit drug use and 
quit tobacco several years ago. He does not drink.

PHYSICAL EXAM
The patient appeared to be in acute distress secondary to 
severe, persistent vertigo. Vital signs were within normal limits. 
Neurological examination was notable for 5 beats of horizontal 
nystagmus on leftward gaze. He had diminished hearing on the 
left side. Ophthalmological exam was consistent with bilateral 
anterior uveitis with disc edema. Pupils were equal, round, and 
reactive to light and accommodation. He had no rash and no 
nuchal rigidity. Examination of the ear was normal. There was a 
small palpable lymph node on the posterior left neck, as well as a 
firm but nontender left preauricular lymph node. The rest of his 
physical exam was unremarkable. 

STUDIES
On admission, complete blood count and comprehensive meta-
bolic panel were unremarkable. CD4 count was 96, and HIV 
viral load was undetectable. His rapid plasma reagin (RPR) on 
admission was 1:256, and his last known RPR, 4  months prior 
to presentation, was negative. Treponema pallidum antibody 
was positive in serum. Computed tomography of the head and 
magnetic resonance imaging of the brain were remarkable 

YASIR AL-KHALILI, MD
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only for a prominence of adenoid tonsils. Other infectious 
work-up including cryptococcal antigen and toxoplasmosis 
antigen was negative. 

DIAGNOSTIC PROCEDURES AND RESULTS
A lumbar puncture on presentation produced cerebral spinal 
fluid (CSF) with 3 leukocytes and 1 red blood cell and was 
Venereal Disease Research Laboratory (VDRL) test–negative. 
CSF glucose was 49, and protein was 23. Opening pressure was 
normal, and CSF Gram stain and culture had no growth. The 
fluorescent treponemal antibody absorption (FTA-ABS) test in 
CSF was minimally reactive. 

TREATMENT
Given his penicillin allergy, the patient was transferred to the 
intensive care unit for penicillin desensitization. He tolerated 
this well and was continued on continuous intravenous (IV) 
penicillin infusion 24 million U daily for 10 days and discharged 
home. At the time of discharge, there was significant improve-
ment in the patient’s tinnitus and vertigo, though both were still 
present. Because of the presence of bilateral anterior uveitis with 
disc edema, the patient will be closely followed by an ophthalmol-
ogist, as well as a neurologist and an infectious disease doctor.

DISCUSSION 
Otosyphilis has been reported and described in literature since 
the 19th century. Both congenital and acquired syphilis can lead 
to the development of otosyphilis. The incidence of hearing loss 
in acquired syphilis has been reported in 17% of early latent, 25% 
of late latent, and 54% of tertiary neurosyphilis cases.1 

Otosyphilis is usually a presumptive diagnosis based on posi-
tive serology in patients with cochleovestibular symptoms with 
no other likely causes. Symptoms of otosyphilis range from 
acute or fluctuating hearing loss to hearing difficulty, tinnitus, 
vertigo, and unsteadiness. Ménière-like symptoms may also 
occur, although hypacusis, tinnitus, and unbalance are the 
most common manifestations. The occurrence of otosyphilis 
in early neurologic infection supports the view that primary 
vascular changes may be responsible for symptoms. Late syph-
ilis is characterized by formation of gumma that can also cause 
sensorineural hearing loss, tinnitus, and vertigo. Otosyphilis 
can manifest as a gummatous lesion of the internal auditory 
canal, a labyrinthitis, or a luetic osteitis producing the typical 
permeative, moth-eaten appearance of the temporal bone (see 
FIGURE). In patients with otologic complaints, the most useful 
serologic test is the FTA-ABS where the positive predictive 
value is 11-fold greater than that of the FTA-ABS in the general 
population. Because of the high sensitivity of FTA-ABS in all 
but early primary syphilis cases, a patient with a positive test 
and symptoms should undergo treatment.2 

With the discovery of penicillin, the syphilis disease burden 
dropped significantly, but it continues to remain a problem 
today, with a notable resurgence among men who have sex 
with men (MSM) (see Figure). In urban areas with a high MSM 
population, such as Philadelphia, public health departments are 
alerting providers to have a low index of suspicion to test and 
treat for syphilis.

Between 2005 and 2016, infectious syphilis more than quadru-
pled in Philadelphia. A total of 61% of all reported infectious 
syphilis cases in Philadelphia were among MSM, and 59% were 
among men coinfected with HIV. 

This case report described a patient with HIV who devel-
oped vertigo, tinnitus, and hearing loss and ultimately 

received a diagnosis of neurosyphilis with both ocular and 
otic manifestations. Otosyphilis may develop at any stage of 
syphilis infection and has been described in isolated cases, 
but literature on the topic is sparse. Otosyphilis should 
always be considered in patients who are HIV-positive and 
presenting with otologic symptoms, as it has been observed 
that otosyphilis manifests more aggressively and at an accel-
erated rate in these patients.3,4 

Otosyphilis can cause severe otologic sequelae, especially in 
patients infected with HIV, where evidence suggests that the 
patients with VDRL >1:32 or CD4 <350 have a higher risk of 
central nervous system involvement. There have been several 
reports of otosyphilis in patients with HIV, including 1 in which 
the patient developed an internal auditory canal gumma.5 

A case series of patients who were HIV-positive with otosyph-
ilis noted that patients with the shortest duration of symptoms 
were the most likely to respond to treatment, while those with 
profound and chronic hearing loss were least likely to improve.6 
However, otosyphilis is frequently a missed diagnosis because 
of CSF parameters frequently being within normal limits.7 This 
reinforces the importance of having a high index of suspicion in 
patients who are HIV-positive, who can present with uncommon 
manifestations of syphilis. Serum FTA-ABS or T pallidum micro-
hemagglutination assays are used in the diagnosis, but they 
cannot differentiate between active and treated disease, as 
patients remain positive for life despite treatment. Spirochetes 
within the protected perilymphatic space do not always signal 
an acute systemic response; therefore, a negative VDRL or RPR 
test does not exclude the possibility of infection.

The US Centers for Disease Control and Prevention recom-
mends aqueous penicillin G, 18 to 24 million U per day admin-
istered as 3 to 4 million U IV every 4 hours or continuously for  
10 to 14 days. It has been shown that corticosteroids, when used 
as an adjuvant therapy, can lead to improvement in hearing loss 
in some patients.8

Otosyphilis is a rare manifestation of neurosyphilis and 
must be considered in the differential diagnosis, especially in 
the setting of MSM and patients with HIV. Early diagnosis and 
treatment are essential to ensuring a good prognosis, as delayed 
recognition and treatment could lead to permanent tinnitus, 
vestibular damage, and hearing loss. 

References available on ContagionLive.com.

FIGURE: Syphilis Case Counts Have Been Rising in Philadelphia Since 2005

• Infectious syphilis includes 
cases diagnosed with 
primary, secondary, or 
early latent (evidence of 
acquisition within last  
1 year) stage of disease.

• Syphilis diagnoses have 
been steadily increasing 
since 2005, with a sharp rise 
noted in 2016.

• Between 2005 and 2016, 
infectious syphilis diagnoses 
more than quadrupled, 
from 208 to 925.

Source: Philadelphia Department of Public Health, Division of Disease Control
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This global Outbreak Monitor allows users to visualize occurrences 
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