
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)
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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

C lostridium 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)

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)
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A s global public health officials focus on the growing pneumonic 
plague outbreak in Madagascar,1 the ongoing hepatitis A virus 
(HAV) outbreak in San Diego, California, is a glaring reminder 

that infectious disease outbreaks can occur even in the United States. As of 
October 19, 2017, more than 600 individuals have been infected with HAV 
and 19 have died. California Governor Jerry Brown underscored the severity 
of the outbreak when he declared a state of emergency on October 13, 2017, 
to free up funding to respond to the outbreak and stop it from spreading. The 
outbreak has become so critical that it warranted a late-breaker presenta-
tion by experts from the Centers for Disease Control and Prevention and the 

California Department of Health at this year’s ID Week conference. Vaccinations are essential to 
the prevention effort as is the reassessment of practices that may not be working, such as infection 
control and sanitation measures, which have since been reworked to be more effective. A summary 
of the findings and efforts that are underway to combat the epidemic can be found on page 31. 

As an entrepreneur, the constant reassessment of business practices is necessary to ensure that 
practitioners are not wasting valuable time, resources, and effort on activities that are not producing 
the desired results. Such can be seen in the health care field, too, and our feature article on page 18 
focuses on a reassessment of the empiric use of broad spectrum antibiotics in patients with bactere-
mia and sepsis to decrease the risk of Clostridium difficile (C. difficile) infection. The increased use of 
broad-spectrum antibiotics has resulted in higher rates of hospital-onset C. difficile infections. These 
infections and the growing incidence of infections in the community setting have contributed to more 
severe infections and the emergence of hypervirulent strains of the bacterium with fatal complica-
tions. These reasons led Alyssa B. Christensen, PharmD, and Viktorija O. Barr, PharmD, BCPS-AQ ID, 
to urge practitioners to focus on the use of broad-spectrum antibiotics in these patient populations. 

Contagion® is dedicated to keeping our readers informed on the latest news and updates through our 
print journal, as well as our website, ContagionLive.com; on social media (Facebook [@ContagionLive], 
Twitter [@Contagion_Live], and LinkedIn [@Contagion_Live]), and in our email newsletters (sign up 
at contagionlive.com/link/2). 

Stay informed, and thanks for reading!

Mike Hennessy, Sr
Chairman and CEO

Reassessing Practices Is Critical During an 
Infectious Disease Outbreak
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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)
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Treating HCV in HIV-Coinfection: 

Still a Therapeutic Dilemma?

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

New-Generation 
Cephalosporins

pharmacytimes.com/link/172
 

ADDITIONAL RESOURCES

What Do Pharmaceuticals 
Really Cost in the Long Run?

ajmc.com/link/2787

DAAs Proves Capable for HCV- 
Infected Heart Transplant Patients

mdmag.com/link/1742
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Is Greater BSA Use for Sepsis, 
Bacteremia Affecting HO-CDIs?
An examination of broad-spectrum antibiotic use in this patient 
population is essential for developing strategies to mitigate the risk 
of these infections.
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Study Finds 1 in 9 US Men Have Oral
HPV
A recent study has found that 1 in 9 men living in the
United States have oral HPV.
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How Does HIV Affect the Brain?
 
What Will It Take to Develop a Universal
Flu Shot?
 
Threat of Zika Virus Still Looms in
Southern States
 
Male Circumcision Programs: Beneficial
for Women
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Dr. Brinda Emu Provides Insight into HIV
Monoclonal Antibody Ibalizumab
Brinda Emu, MD, offers insight into the HIV monoclonal
antibody ibalizumab.

 
VABOMERE Shows Higher Cure Rate in
Patients with CRE Infections Vs. Best
Available Therapy
Michael N. Dudley, PharmD, explains how VABOMERE
was associated with a higher overall cure rate and lower
mortality compared with the best available therapy in
patients with CRE infections in a recent trial.

 

Question of the Week

Are you concerned about a largescale
yellow fever outbreak in the United States
in the near future?

□ Yes, and we should be stockpiling the
vaccine to prepare.
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Candida Auris: The Rise of a New Fungal
Threat
Candida auris—Are we prepared for another multidrug
resistant pathogen?
Read more
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Risk for CancerCausing Infections Highest in Low
and MiddleIncome Countries
Despite the progress that has been made, more research is
needed on cancer prevention, hepatitis B, and human
papillomavirus vaccines.
Read more
 
 
HIV / AIDS
What Can We Learn From Outbreaks of HIV and
Zika?
Parallels between the recent Zika epidemic in Brazil and the HIV
pandemic in the 1980s, stress the importance of improving
responses to public health crises.
Read more
 
 
HCV / HEPATITIS
Treatment as Prevention: A Comprehensive
Approach to Hepatitis C Virus in Persons Who Inject
Drugs
With IV drug use accounting for 60% of new infections, treatment
for individuals in this population is necessary to stave off new
infections.
Read more
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Guidelines to Caring for Patients With Sepsis:
Promise or Progress?
Care continues to improve; however, drugresistant pathogens

RESPIRATORY INFECTIONS
Antimicrobial Stewardship in HAP / VAP:  
A Focus on Duration of Therapy
Reducing overall antibiotic exposure is likely to have an impact on
decreasing antimicrobial resistance.
Read more
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CDC Issues Updated Guidance
for Zika Virus

The CDC has issued updated interim clinical guidance for healthcare providers who are

caring for infants born to mothers with possible Zika virus infection during pregnancy.
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I n the fight against bacterial 
pathogens, investigators are 
finding new weapons in “good” 

bacteria, as results from a new study 
suggest that probiotics may be used 
to kill dangerous Clostridium difficile 
(C. difficile) bacteria.

According to the Centers for Dis-
ease Control and Prevention (CDC), 
the United States sees nearly 500,000 
C. difficile infections each year. The 
superbug is 1 of the biggest drug-re-
sistant threats plaguing the coun-
try’s health care system, killing an 
estimated 14,000 individuals each 
year and costing about $1 billion 
annually in medical expenses. C. 
difficile infections typically occur 
in individuals who have recently 
taken antibiotics to fight another 
infection, as the antibiotics kill the 
beneficial bacteria in the gut and 
thus make patients more susceptible 
to infection if they come into contact 
with contaminated surfaces. C. 
difficile spores can also be spread 
by health care workers’ hands. The 
pathogen leads to inflammation in 
the colon, and symptoms of an infec-
tion include watery diarrhea, fever, 
nausea, and loss of appetite; such 
infections are becoming increas-
ingly drug resistant and recurrent. 
In addition, more than 80% of deaths 
caused by C. difficile infections occur 
in adults who are 65 or older.

In a new study published in the 
journal Infection and Immunity, 
investigators from Baylor College 
of Medicine examined how next- 

generation probiotics can be used 
along with antibiotics to fight C. 
difficile. The study team identified 
the probiotic  Lactobacillus reuteri 
as a candidate for adjunct therapy 
to be used with antibiotics such as 
vancomycin, metronidazole, and 
fidaxomicin against C. difficile.

“We wanted to find an alternative 
treatment, a prophylactic strategy 
based on probiotics that could help 
prevent C. difficile from thriving in 
the first place,” said the study’s lead 
author, Jennifer Spinler, PhD, in a 
recent news release. 

The investigators studied the 
effects of L. reuteri on C. diffi-
cile grown in a laboratory and 
found that when the probiotic 
was supplemented with glycerol, 
it converted it into the broad-
spectrum antimicrobial compound 
reuterin. The reuterin acted as an 
antimicrobial agent and worked 
as well as vancomycin to inhibit 
C. difficile growth. In addition, the 
investigators found that glycerol or 
L. reuteri alone were not effective 
against C. difficile and that the reu-
terin did not harm the good bacte-
ria in the complex gut community. 
“Probiotics are commonly used to 
treat a range of human diseases, yet 
clinical studies are generally fraught 
by variable clinical outcomes, and 
protective mechanisms are poorly 
understood in patients,” explained 
senior author Tor Savidge, PhD. 
“This study provides important 
clues [to] why clinical efficacy may 
be seen in some patients treated 
with 1 probiotic bacterium but not 
with others.”

While the results are preliminary, 
the authors noted that their find-
ings suggest that the combination 
of L. reuteri and glycerol could be 
used as a novel treatment against 
C. difficile infections as well as 
preventively in patients before they 
receive antibiotics. The new study is 
part of a growing body of research 
supporting the use of beneficial 
bacteria against antibiotic-resistant 
pathogens as an alternative to 
antibiotic drugs. 

Probiotic Proves Deadly 
Against Clostridium Difficile
By Einav Keet

Z ika may not survive in semen as long as investigators have  
previously thought. Although earlier reports indicated that the vi-
rus may persist in semen for up to 188 days, a new study, recently 

published in the New England Journal of Medicine, is disputing that 
finding, instead providing evidence that the Zika virus lasts in semen for 
only about a month.

In the new study, investigators from the Military Center for Epidemiol-
ogy and Public Health in Marseille, France, looked at semen and blood 
samples from 12 men in French Guiana who were infected with the 
Zika virus. The results of the study indicated that 1 man excreted Zika 
virus in his semen for at least 3 days, and 7 men had Zika-laced semen 
for at least a month. The maximum duration of detectable semen was 
45 days, according to a press release. In addition, the investigators 

discovered that the virus is able to replicate 
in the testicles and semen-producing glands. 
This was determined because the viral load 
detected in the men’s blood was signifi-
cantly different from that in their semen.

“These data suggest that not all men who 
are symptomatically infected with Zika virus 
will have Zika virus RNA detectable in semen,” 
study author Franck de Laval, MD, and col-
leagues wrote. “[However,] more data are 
needed to better inform public health rec-
ommendations.” The current Centers for Dis-
ease Control and Prevention (CDC) recom-
mendations state that men with pregnant 
partners should use condoms or abstain from 
sex for the duration of the pregnancy. Men 
with partners who are not pregnant but are 
planning to become pregnant should wait 

at least 6 months post exposure to the Zika virus or visiting Zika-endemic 
areas before trying to conceive. In the press release, Daniel Caplivski, 
MD, director of the Travel Medicine Program and associate professor 
in the Division of Infectious Diseases at the Icahn School of Medicine at 
Mount Sinai in New York, New York, stated that the CDC guidelines are 
unlikely to change after this report. “Unfortunately, the fundamental 
recommendations of public health experts regarding delaying preg-
nancy after Zika virus infection or exposure are unlikely to change, 
given the degree of uncertainty that remains from other studies in 
which the genetic material of the virus was detectable for longer peri-
ods of time,” he said.

Even for men who have partners who are not planning to become 
pregnant, it is important to practice safe sex or abstain completely for 
6 months postexposure. “Because it is unclear which men will have lon-
ger persistence, it is important for Zika-infected/exposed men to prac-
tice safe sexual practices for 6 months postinfection to avoid transmis-
sion of the virus,” Amesh Adalja, MD, senior associate with the Johns 
Hopkins Center for Health Security, in Baltimore, Maryland, stated.

Jill Rabin, MD, a women’s health specialist, highlighted in the press 
release that although it is good news that the virus may not persist in 
semen as long as previously thought, “…we need to have a larger 
sample size and follow people for a longer period of time. Because we 
don’t have enough data and we don’t have enough people, we can’t 
really say what is the time period needed to be free of infection.” 
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Zika Virus May Persist  
in Semen Less Than 6 Months
By Contagion® Editorial Staff

Investigators 
discovered 
that the  
virus was able 
to replicate in 
the testicles 
and semen- 
producing 
glands.
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The United States sees nearly 500,000 
cases of C. difficile each year.
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Cases of Rare Mosquito-Borne Virus 
Spring Up in 2 US States
By Kristi Rosa

A relatively rare mosquito-borne virus hit several US 
states this summer, and it has health officials urging 
individuals to take the proper precautions against 

mosquito bites. The disease in question? Jamestown Canyon 
virus ( JCV).

Spread to individuals through the bite of an infected mos-
quito, JCV is an orthobunyavirus in the California serogroup 
known to be capable of causing “acute febrile illness, menin-
gitis, or meningoencephalitis,” according to the Centers for 
Disease Control and Prevention. A recent analysis confirmed 
31 cases of JCV in the United States from 2000-2013, spanning 
13 states. The geographic range of JCV remains unclear; cases 
occurred in western, midwestern, northeastern, and southern 
states from 2000-2013. JCV infections tend to occur from spring 
to early fall, with about half of reported cases resulting in hos-
pitalization. The good news is that no associated deaths have 
been reported to date.

On July 13, 2017, the Maine Center for Disease Control & 
Prevention, an office of the Maine Department of Health and 
Human Services, confirmed a case of the virus in an adult 
from Kennebec County. The infected individual reportedly had 
symptom onset in early June 2017. Although the case required 
hospitalization, the individual has since returned 
home to recover.

Health officials in Maine worked on promoting 
awareness of the relatively rare disease, as well as 
other arboviruses, such as West Nile virus (WNV), 
that tend to be prevalent during the summer.

“This case reminds us all that mosquitoes are 
more than a nuisance—they also carry disease,” 
epidemiologist Siiri Bennett, MD, commented in 
the official press release. “Prevention is key if Main-
ers are going to protect themselves from mosqui-
to-borne diseases.”

A local news hub, Bangor Daily News, reported 
2 more confirmed cases of the virus in the state. 
Dr. Bennett was reported to have said that the  
significance of the 2 additional cases is “hard to pin 
down.” Since the illness is not incorporated into 
routine testing, she suspects that there are even 
more cases of the virus in Maine that have yet to 
be identified.

“There’s so much we don’t know about this virus,” 
she admitted. “It’s alarming to know that it’s out 
there, that there’s a virus you need to be aware of.”

Meanwhile, in New Hampshire, the Department 
of Health and Human Services identified its first 
case of the virus in a Hanover resident, in late 
August 2017.

“Jamestown Canyon virus is 1 of several viral 
infections that can be transmitted through the bite 
of an infected mosquito in New Hampshire,” state 
epidemiologist Benjamin Chan, MD, reported in 
the official press release. “It is an uncommon infec-
tion to be found, but similar to WNV and East-
ern equine encephalitis, it also has the potential 

to cause serious health complications, 
including central nervous system infec-
tion. Because of the risk for various infec-
tions from mosquitoes, we want to remind 
people to take steps to avoid mosquito 
bites and remove areas of standing water 
around their homes where mosquitoes 
might breed and reproduce.”

Preventing this illness depends on 2  
factors: avoiding mosquito bites and 
removing standing water around the 
home. Avoiding outdoor activities at peak 
feeding times for mosquitoes, wearing 
long sleeves and long pants, and using 
insect repellent are all good ways to avoid 
bites. Removing or emptying any contain-
ers that are outside that can collect water, changing birdbaths 
once a week, checking gutters and frequently removing leaves 
that collect there, and filling tree holes with dirt or sand can all 
work to prevent mosquito breeding.

To stay up-to-date on JCV infections in the United States, be 
sure to visit the Contagion®  Outbreak Monitor. 
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Jamestown Canyon 
virus is a rare mosquito- 

borne pathogen.

T he Centers for Disease Control and Prevention (CDC) has shared Advisory Committee Immu-
nization Practices (ACIP) recommendations regarding the prevention and control of seasonal 
influenza with vaccines for the 2017-2018 season.

Based on discussions during ACIP meetings held over the past year, just as the vaccine has been 
updated, the new report provides updates to the 2016-2017 recommendations, as well.

For the 2017-2018 season, the committee states that quadrivalent and trivalent influenza vaccines 
will be available.
• Inactivated influenza vaccines and recombinant influenza vaccines will be available in trivalent 

and quadrivalent formulation.
• Live-attenuated influenza vaccines are not recommended for use during this season.

The updated recommendations include the following: The trivalent influenza vaccines will contain 
A/Michigan/45/2015 (H1N1)pdm09-like virus, an A/Hong Kong/4801/2014 (H3N2)-like virus, and a B/
Brisbane/60/2008-like virus. Quadrivalent influenza vaccines will contain these 3 viruses and an addi-
tional influenza B vaccine virus, a B/Phuket/3073/2013-like virus.
• Afluria Quadrivalent and Flublok Quadrivalent have been licensed, and FluLaval Quadrivalent 

vaccines now have an expanded age indication.
• Pregnant women may receive any licensed, recommended, age-appropriate influenza vaccine.
• Afluria may be used for individuals 5 years and older, consistent with US Food and Drug Adminis-

tration-approved labeling.
• FluMist Quadrivalent should not be used during the 2017-2018 influenza season because 

of concerns about its effectiveness against influenza A(H1N1)pdm09 viruses in the 
United States during the 2013-2014 and 2015-2016 influenza seasons.

Routine annual influenza vaccination is recommended for all individuals 
6 months of age and older who do not have contraindications. 
The committee recommended that individuals should be 
vaccinated before the onset of flu activity in the 
community and that vaccinations should be offered 
before the end of October and continue to be 
offered as long as influenza viruses are circulating 
and unexpired vaccine is available. 

ACIP Releases Immunization 
Recommendations for 2017-2018 Flu Season
By Jennifer Barrett

Live-attenuated 
vaccines are not 

recommended for 
use this season.
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Individuals With HIV Face Risk  
of Cancer Death
By Laurie Saloman, MS

T he good news about HIV is that over the past several decades, 
antiretroviral therapy (ART) has made it possible for infected individ-
uals to avoid developing full-blown AIDS and enjoy a much longer 

life span. The bad news is that they may be at higher risk of dying of can-
cer, compared with uninfected individuals. Although it’s true, naturally, 
that not dying of AIDS means they’ll die of something else, it’s also true 
that ongoing inflammation, even among patients who take ART, may 
hasten the development of cancer cells.

To find out just how many patients with HIV are dying of cancer and 
from what kinds of cancer, a team from the National Cancer Institute in 
Rockville, Maryland, examined data from a variety of studies on nearly 
47,000 individuals with HIV, mostly male, who were receiving ART. The 
data spanned the years 1995-2009, and participants were followed for 
an average of 5.7 years, for a total of more than 267,000 person-years 
studied. The team separated AIDS-defining cancers such as Kaposi sar-
coma, non–Hodgkin lymphoma, and cervical cancer from non-AIDS-de-
fining cancers such as lung, liver, colorectal, and prostate cancers.

The scientists found that 2.6% of deaths that occurred among the par-
ticipants during the years of the study were due to AIDS-defining cancers, 
and 7.1% were due to non-AIDS-defining cancers—a total of almost 10% 
of deaths due to some type of cancer. The proportion of deaths due to 
non-AIDS-defining cancers grew during the study period. Older partici-
pants and men had a higher risk of death from cancer, compared with 
younger participants and women. Participants whose CD4 blood counts 
were low, indicative of an immune system hampered by HIV, had the high-
est mortality rates from both AIDS-defining and non-AIDS-defining cancers.

“Immunosuppression increases the risk for some cancers, such as Kaposi 
sarcoma and non-Hodgkin lymphoma,” Eric Engels, MD, MPH, chief of 
the Infections and Immunoepidemiology and Genetics Branch of the 
Division of Cancer Epidemiology and Genetics at the National Cancer 
Institute, and the lead author of the study, told Contagion®. “Also, HIV-in-
fected people with cancer have a higher risk of dying from their cancer 
than HIV-uninfected cancer patients, which might be due to immuno-
suppression or differences in cancer treatment.”

Lifestyle differences can come into play, too, according to Dr. Engels. 
“HIV-infected people in the United States frequently have infections with 
other viruses that cause cancer—for example, human papillomavirus [or] 
hepatitis C virus—and many HIV-infected people smoke cigarettes,” he 
said. “These factors contribute to the high risk of cancer.”

Health care providers who treat individuals with HIV can play a valu-
able role in helping them reduce their risk of cancer, either by helping 
them make lifestyle changes or by helping them be more proactive 
about disease treatments.

“Clinicians should focus on reducing cancer incidence by facilitating 
adherence to HIV treatment, enabling smoking ces-

sation, and treating hepatitis B and C virus infec-
tions,” Dr. Engels told Contagion®. “In addi-

tion, HIV-infected cancer patients must be 
provided access to timely and effective 
cancer treatment, coordinated by expe-
rienced HIV and cancer specialists.” 

Herpes Study Yields Surprising 
Discovery: A Potential  
Broad-Spectrum Antiviral
By Kristi Rosa
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A large proportion of the world’s population is 
infected with herpes simplex virus (HSV), and 
because most individuals do not present with 

symptoms, often they are not aware of their status.  
Primary infection and reactivation of the virus can have 
negative health implications, ranging from cold sores and 
mild genital lesions to severe ocular manifestations that can result          
in loss of vision entirely. Therefore, treatment for the virus is imperative.

Investigators from the National Institute of Allergy and Infectious Diseases at 
the National Institutes of Health in Rockville, Maryland, may have found a solu-
tion in a new target for treatments against the virus. They conducted a study that 
offers insight into how a particular cellular enzyme complex regulates HSV. Their 
findings were surprising—by inhibiting the cellular enzyme complex in question, 
EZH2/1, they were able to suppress the infection. Furthermore, the investigators 
showed that the EZH2/1 inhibitors “also enhanced the cellular antiviral response 
in cultured cells in mice,” according to the official press release.

The study authors wrote that once an individual is infected with HSV, the virus 
“establishes lifelong latency in sensory neurons.” However, latent genomes can 
be reactivated and cause recurrent disease. Many of the pharmaceuticals on the 
market designed to fight HSV “target the viral DNA polymerase” to stop “late-
stage viral replication,” they said.

However, some strains of the virus have developed resistance to these pharma-
ceuticals, particularly in infected individuals with weakened immune systems. 
The authors also noted that “these [pharmaceuticals] do not adequately control 
subclinical infectious viral shedding, which is the most prevalent means of trans-
mission.” Because of these limitations, the health care community needs new 
therapeutic approaches to fight HSV.

In the study, the investigators turned to epigenetic therapeutics. Epigenetic reg-
ulation “is based on a network of complexes that modulate the chromatin char-
acter and structure of the genome to impact gene expression, cell fate, and devel-
opment,” the authors noted. Epigenetic modulators, “which are responsive to 
changes in the cellular environment and often linked to the nuclear architecture,” 
according to Nature Reviews: Genetics, are used in the treatment of several harm-
ful diseases. Epigenetic machinery also regulates herpesviruses, and therefore, 
epigenetic therapeutics are a novel approach to controlling not only infection but 
also persistence of the virus to prevent recurrence.

Past research has found a link between EZH2/1 and the control of lytic and latency 
stages of several herpesviruses, HSV among them. The authors noted that “specific 
epigenetic inhibitors can modulate HSV lytic infection, latency, and reactivation.” 
“Inhibitors of the histone H3K9 demethylases (LSD1, JMJD2) block initiation of 
HSV infection, while inhibitors of the histone H3K9 and H3K7 demethylases (UTX/
JMJD3) block reactivation from latency,” the authors wrote. “Most strikingly, inhi-
bition of LSD1 in vivo enhances epigenetic repression of the latent HSV genomes, 
which correlates with a reduction of reactivation and viral shedding.” By treating 
the primary cells with EZH2/1 inhibitors, the investigators managed to suppress 
HSV gene expression and decrease infection spread to adjacent cells. Furthermore, 
the EZH2/1 inhibitors also blocked spread of reactivation in a mouse model.

Further investigation into the “antiviral activities” of the EZH2/1 inhibitors 
showed that “treatment [with the inhibitors] induces multiple components of 
antipathogen pathways that result in an enhanced cellular antiviral state.”

The authors stressed that the antiviral effects of these inhibitors are not limited to HSV; the inhibitors were 
also capable of suppressing human cytomegalovirus, adenovirus, and even Zika virus infections, albeit in cell 
culture “using human primary fibroblast cell lines.” The authors speculated that the EZH2/1 inhibitors “have 
considerable potential as broad-spectrum antivirals.” 

HIV-infected individuals 
are at higher risk of dying 
of cancer.

The antivral effects are 
not limited to HSV.
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Learn more about single-dose ORBACTIV® please visit: www.ORBACTIV.com

Single-dose ORBACTIV®  
is an alternative to a  
multi-dose vancomycin  
course of therapy for acute 
bacterial skin and skin  
structure infections for 
susceptible indicated  
gram-positive infections.1,2* At presentation 

Actual clinical trial wound infection image

Efficacy profile for single-dose ORBACTIV® (oritavancin) established in 978 patients1,2

Endpoints ORB
N=978
% (n)

VAN
N=981
% (n)

Clinical response at  
48–72 hours  
(primary endpoint)§

81.2% 
(794)

80.9% 
(794)

Clinical success at 14–24 
days (secondary endpoint)¶

81.2% 
(794)

80.2% 
(787)

Pooled Clinical Data from 
SOLO I and SOLO II3**  

§ �Early�clinical�response�defined�as�a�composite�
of the cessation of spread or reduction in size 
of baseline lesion, absence of fever, and no 
rescue antibacterial drug at 48–72 hours. 

||  Clinical evaluations were also performed  
at days 7–10 or the day the patient stopped  
study drug (EOT).

¶ �Clinical�success�was�defined�if�the�patient�
experienced a complete or nearly complete 
resolution of baseline signs and symptoms at 
post-therapy evaluation at day 14–24 and no 
further treatment with antibiotics was needed.

**  mITT population; SOLO I and SOLO II were 
two identical, randomized, double-blind, 
non-inferiority Phase 3 trials comparing 
ORBACTIV® 1200 mg to vancomycin 1 g  
or 15 mg/kg twice daily for 7 to 10 days  
for the treatment of ABSSSI in 1,959 patients.

*INDICATION

ORBACTIV® (oritavancin) for injection is 
indicated for the treatment of adult patients 
with acute bacterial skin and skin structure 
infections (ABSSSI) caused or suspected 
to be caused by susceptible isolates of the 
following Gram-positive microorganisms: 
Staphylococcus aureus (including 
methicillin-susceptible [MSSA]  

and methicillin–resistant [MRSA] isolates), 
Streptococcus pyogenes,  
Streptococcus agalactiae, Streptococcus 
dysgalactiae, Streptococcus anginosus 
group (includes S. anginosus,  
S. intermedius, and S. constellatus), and 
Enterococcus faecalis (vancomycin-
susceptible isolates only).

IMPORTANT SAFETY INFORMATION

Contraindications
Use of intravenous unfractionated heparin 
sodium is contraindicated for 120 hours  
(5 days) after ORBACTIV® administration 
because the activated partial 
thromboplastin time (aPTT) test results  
are expected to remain falsely elevated  
for approximately 120 hours (5 days) after 
ORBACTIV® administration.

ORBACTIV® is contraindicated in patients 
with known hypersensitivity to ORBACTIV®.

Warnings and Precautions
Coagulation test interference: ORBACTIV® 
has�been�shown�to�artificially�prolong�aPTT�
for up to 120 hours, and may prolong PT 
and INR for up to 12 hours, ACT for up to  
24 hours, and D-dimer for up to 72 hours.

Hypersensitivity reactions have been 
reported with the use of antibacterial 
agents including ORBACTIV®. Discontinue 
infusion if signs of acute hypersensitivity 
occur. Monitor closely patients with known 
hypersensitivity to glycopeptides.

Infusion-related reactions have been 
reported. Slow the rate or interrupt infusion 
if infusion reaction develops.

Clostridium difficile-associated colitis: 
Evaluate patients if diarrhea occurs.

Concomitant warfarin use: Patients should 
be monitored for bleeding if concomitantly 
receiving ORBACTIV® and warfarin.

Osteomyelitis: Institute appropriate 
alternate antibacterial therapy in patients 
with�confirmed�or�suspected�osteomyelitis.

Prescribing ORBACTIV® in the absence  
of a proven or strongly suspectedbacterial 
infection�is�unlikely�to�provide�benefit�to�the�
patient and increases the risk of 
development of drug-resistant bacteria.

Adverse Reactions
The most common adverse reactions 
(≥3%)�in�patients�treated�with�ORBACTIV®�
were headache, nausea, vomiting, limb and 
subcutaneous abscesses, and diarrhea. 

Resolution following administration  
of single-dose ORBACTIV®

These photos show the response of  
an actual SOLO trial patient following 
ORBACTIV® administration. Individual  
results may vary and response may not be 
representative of all patient experiences.

7-10 days||

14 – 24 days¶

Actual clinical trial image

Actual clinical trial image

Actual clinical trial image
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group (includes S. anginosus,  
S. intermedius, and S. constellatus), and 
Enterococcus faecalis (vancomycin-
susceptible isolates only).

IMPORTANT SAFETY INFORMATION

Contraindications
Use of intravenous unfractionated heparin 
sodium is contraindicated for 120 hours  
(5 days) after ORBACTIV® administration 
because the activated partial 
thromboplastin time (aPTT) test results  
are expected to remain falsely elevated  
for approximately 120 hours (5 days) after 
ORBACTIV® administration.

ORBACTIV® is contraindicated in patients 
with known hypersensitivity to ORBACTIV®.

Warnings and Precautions
Coagulation test interference: ORBACTIV® 
has�been�shown�to�artificially�prolong�aPTT�
for up to 120 hours, and may prolong PT 
and INR for up to 12 hours, ACT for up to  
24 hours, and D-dimer for up to 72 hours.

Hypersensitivity reactions have been 
reported with the use of antibacterial 
agents including ORBACTIV®. Discontinue 
infusion if signs of acute hypersensitivity 
occur. Monitor closely patients with known 
hypersensitivity to glycopeptides.

Infusion-related reactions have been 
reported. Slow the rate or interrupt infusion 
if infusion reaction develops.

Clostridium difficile-associated colitis: 
Evaluate patients if diarrhea occurs.

Concomitant warfarin use: Patients should 
be monitored for bleeding if concomitantly 
receiving ORBACTIV® and warfarin.

Osteomyelitis: Institute appropriate 
alternate antibacterial therapy in patients 
with�confirmed�or�suspected�osteomyelitis.

Prescribing ORBACTIV® in the absence  
of a proven or strongly suspectedbacterial 
infection�is�unlikely�to�provide�benefit�to�the�
patient and increases the risk of 
development of drug-resistant bacteria.

Adverse Reactions
The most common adverse reactions 
(≥3%)�in�patients�treated�with�ORBACTIV®�
were headache, nausea, vomiting, limb and 
subcutaneous abscesses, and diarrhea. 

Resolution following administration  
of single-dose ORBACTIV®

These photos show the response of  
an actual SOLO trial patient following 
ORBACTIV® administration. Individual  
results may vary and response may not be 
representative of all patient experiences.
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BRIEF SUMMARY OF PRESCRIBING 
INFORMATION
Please see package insert for full Prescribing 
Information
1. INDICATIONS AND USAGE
1.1 Acute Bacterial Skin and Skin Structure 
Infections
ORBACTIV® (oritavancin) for injection is 
indicated for the treatment of adult patients with 
acute bacterial skin and skin structure infections 
(ABSSSI) caused by susceptible isolates of the 
following Gram-positive microorganisms:

Staphylococcus aureus (including methicillin-
susceptible and methicillin–resistant isolates), 
Streptococcus pyogenes, Streptococcus 
agalactiae, Streptococcus dysgalactiae, 
Streptococcus anginosus group (includes  
S. anginosus, S. intermedius, and S. constellatus), 
and Enterococcus faecalis (vancomycin 
susceptible isolates only).
1.2 Usage
To reduce the development of drug-resistant 
bacteria�and�maintain�the�effectiveness�of�
ORBACTIV® and other antibacterial drugs, 
ORBACTIV® should be used only to treat 
infections that are proven or strongly suspected 
to be caused by susceptible bacteria. When 
culture and susceptibility information are 
available, they should be considered in selecting 
or modifying antibacterial therapy. 

In the absence of such data, local epidemiology 
and susceptibility patterns may contribute to the 
empiric selection of therapy.
4. CONTRAINDICATIONS
4.1 Intravenous Unfractionated Heparin Sodium 
Use of intravenous unfractionated heparin 
sodium is contraindicated for 120 hours (5 days) 
after ORBACTIV® administration because the 
activated partial thromboplastin time (aPTT) test 
results may remain falsely elevated for up to 120 
hours (5 days) after ORBACTIV® administration 
[see Warnings and Precautions (5.1) and Drug 
Interactions (7.2)].
4.2 Hypersensitivity
ORBACTIV® is contraindicated in patients with 
known hypersensitivity to ORBACTIV®.
5. WARNINGS AND PRECAUTIONS
5.1 Coagulation Test Interference
ORBACTIV®�has�been�shown�to�artificially�
prolong aPTT for up to 120 hours, PT and INR 
for up to 12 hours, and activated clotting time 
(ACT) for up to 24 hours following administration 
of a single 1200 mg dose by binding to and 
preventing action of the phospholipid reagents 
commonly used in laboratory coagulation tests. 
ORBACTIV® has also been shown to elevate 
D-dimer concentrations up to 72 hours after 
ORBACTIV® administration.

For patients who require aPTT monitoring within 
120 hours of ORBACTIV® dosing, a non-
phospholipid dependent coagulation test such 
as a Factor Xa (chromogenic) assay or an 
alternative anticoagulant not requiring aPTT 
monitoring may be considered  
[see Contraindications (4.1) and Drug Interactions 
(7.2)].

ORBACTIV®�has�no�effect�on�the�coagulation�
system in vivo.

5.2 Hypersensitivity
Serious hypersensitivity reactions have been 
reported with the use of ORBACTIV®. If an acute 
hypersensitivity reaction occurs during 
ORBACTIV® infusion, discontinue ORBACTIV® 
immediately and institute appropriate supportive 
care. Before using ORBACTIV®, inquire carefully 
about previous hypersensitivity reactions to 
glycopeptides. Due to the possibility of cross-
sensitivity, carefully monitor for signs of 
hypersensitivity during ORBACTIV® infusion in 
patients with a history of glycopeptide allergy.  
In the Phase 3 ABSSSI clinical trials, the median 
onset of hypersensitivity reactions in 
ORBACTIV®-treated patients was 1.2 days and 
the median duration of these reactions was 2.4 
days [see Adverse Reactions (6.1)].
5.3. Infusion Related Reactions
Infusion related reactions have been reported 
with ORBACTIV® including pruritus, urticaria or 
flushing.�If�reactions�do�occur,�consider�slowing�
or interrupting ORBACTIV® infusion [see 
Adverse Reactions (6.1)].
5.4 Clostridium difficile-associated Diarrhea
Clostridium difficile-associated diarrhea (CDAD) 
has been reported for nearly all systemic 
antibacterial drugs, including ORBACTIV®, and 
may range in severity from mild diarrhea to fatal 
colitis. Treatment with antibacterial agents alters 
the�normal�flora�of�the�colon�and�may�permit�
overgrowth of C. difficile.

C. difficile produces toxins A and B which 
contribute to the development of CDAD. 
Hypertoxin producing strains of C. difficile cause 
increased morbidity and mortality, as these 
infections can be refractory to antibacterial 
therapy and may require colectomy. CDAD must 
be considered in all patients who present with 
diarrhea following antibacterial use. Careful 
medical history is necessary because CDAD  
has been reported to occur more than 2 months 
after the administration of antibacterial agents.

If�CDAD�is�suspected�or�confirmed,�antibacterial�
use not directed against C. difficile may need to 
be�discontinued.�Appropriate�fluid�and�
electrolyte management, protein 
supplementation, antibacterial treatment of  
C. difficile, and surgical evaluation should be 
instituted as clinically indicated.
5.5 Potential Risk of Bleeding with Concomitant  
Use of Warfarin
ORBACTIV®�has�been�shown�to�artificially�
prolong prothrombin time (PT) and international 
normalized ratio (INR) for up to 12 hours, making 
the�monitoring�of�the�anticoagulation�effect�of�
warfarin unreliable up to 12 hours after an 
ORBACTIV® dose [see Warnings and 
Precautions (5.1)].

Patients should be monitored for bleeding  
if concomitantly receiving ORBACTIV® and 
warfarin [see Drug Interactions (7.1)].
5.6 Osteomyelitis
In Phase 3 ABSSSI clinical trials, more cases of 
osteomyelitis were reported in the ORBACTIV® 
treated arm than in the vancomycin-treated arm. 
Monitor patients for signs and symptoms of 
osteomyelitis. If osteomyelitis is suspected or 
diagnosed, institute appropriate alternate 
antibacterial therapy [see Adverse Reactions 
(6.1)].
5.7 Development of Drug Resistant Bacteria
Prescribing ORBACTIV® in the absence of a 
proven or strongly suspected bacterial infection 
is�unlikely�to�provide�benefit�to�the�patient�and�
increases the risk of the development of 
drug-resistant bacteria [see Patient Counseling 
Information (17)].

6. ADVERSE REACTIONS
The following adverse reactions are also 
discussed in the Warnings and Precautions 
section of labeling:
•  Hypersensitivity Reactions [see Warnings and 

Precautions (5.2)]
•  Infusion Related Reactions [see Warnings and 

Precautions (5.3)]
• �Clostridium�difficile-associated�Diarrhea�[see 

Warnings and Precautions (5.4)]
•  Osteomyelitis [see Warnings and Precautions 

(5.6)]
6.1 Clinical Trials Experience
Because clinical trials are conducted under 
widely varying conditions, adverse reaction rates 
observed in the clinical trials of ORBACTIV® 
cannot be directly compared to rates in the 
clinical�trials�of�another�drug�and�may�not�reflect�
the rates observed in practice.

ORBACTIV® has been evaluated in two, 
double-blind, controlled ABSSSI clinical trials, 
which included 976 adult patients treated with a 
single 1200 mg intravenous dose of ORBACTIV® 
and 983 patients treated with intravenous 
vancomycin for 7 to 10 days. The median age  
of patients treated with ORBACTIV® was 45.6 
years, ranging between 18 and 89 years of age 
with�8.8%�≥65�years�of�age.�Patients�treated�with�
ORBACTIV®�were�predominantly�male�(65.4%),�
64.4%�were�Caucasian,�5.8%�were�African�
American,�and�28.1%�were�Asian.�Safety�was�
evaluated for up to 60 days after dosing.

In the pooled ABSSSI clinical trials, serious 
adverse reactions were reported in 57/976 
(5.8%)�patients�treated�with�ORBACTIV®�and�
58/983�(5.9%)�treated�with�vancomycin.�The�
most commonly reported serious adverse 
reaction was cellulitis in both treatment groups: 
11/976�(1.1%)�in�ORBACTIV®�and�12/983�(1.2%)� 
in the vancomycin arms, respectively.

The most commonly reported adverse reactions 
(≥3%)�in�patients�receiving�a�single�1200�mg�
dose of ORBACTIV® in the pooled ABSSSI 
clinical trials were: headache, nausea, vomiting, 
limb and subcutaneous abscesses, and diarrhea.

In the pooled ABSSSI clinical trials, ORBACTIV® 
was discontinued due to adverse reactions in 
36/976�(3.7%)�of�patients;�the�most�common�
reported reactions leading to discontinuation 
were�cellulitis�(4/976,�0.4%)�and�osteomyelitis�
(3/976,�0.3%).

Table 1 provides selected adverse reactions 
occurring�in�≥1.5%�of�patients�receiving�
ORBACTIV® in the pooled ABSSSI clinical trials. 
There�were�540�(55.3%)�patients�in�the�
ORBACTIV®�arm�and�559�(56.9%)�patients�in� 
the�vancomycin�arm,�who�reported�≥1�adverse�
reaction.



Table 1: Incidence of Selected Adverse 
Reactions Occurring in ≥1.5% of Patients 
Receiving ORBACTIV® in the Pooled ABSSSI 
Clinical Trials

Adverse Reactions ORBACTIV  
N=976 (%)

Vancomycin
N=983 (%)

General disorders  
and administration
Infusion site phlebitis 24 (2.5) 15 (1.5)

Infusion site reaction 19 (1.9) 34 (3.5)

Infections and 
infestations
Abscess (limb and 
subcutaneous)

37 (3.8) 23 (2.3)

Investigations

Alanine 
aminotransferase 
increased

27 (2.8) 15 (1.5)

Aspartate 
aminotransferase 
increased

18 (1.8) 15 (1.5)

Cardiac disorders

Tachycardia 24 (2.5) 11 (1.1)

Reactions Occurring in ≥1.5% of Patients 
Receiving ORBACTIV® in the Pooled ABSSSI 
Clinical Trials
The following selected adverse reactions were 
reported in ORBACTIV®-treated patients at a 
rate�of�less�than�1.5%:
•  Blood and lymphatic system disorders: anemia, 

eosinophilia
•  General Disorders and administration site 

conditions: infusion site erythema, 
extravasation, induration, pruritis, rash, edema 
peripheral

• Immune system disorders: hypersensitivity
• Infections and infestations: osteomyelitis
•  Investigations: total bilirubin increased, 

hyperuricemia
•  Metabolism and nutrition disorders: 

hypoglycemia
•  Musculoskeletal and connective tissue 

disorders: tenosynovitis, myalgia
•  Respiratory, thoracic and mediastinal disorders: 

bronchospasm, wheezing
•  Skin and Subcutaneous Tissue Disorders:  

urticaria, angioedema, erythema multiforme, 
pruritis, leucocytoclastic vasculitis, rash.

7. DRUG INTERACTIONS
7.1 Effect of ORBACTIV® on CYP Substrates
A screening drug-drug interactions study 
indicated�that�ORBACTIV®�is�a�nonspecific,�
weak inhibitor (CYP2C9 and CYP2C19) or 
inducer (CYP3A4 and CYP2D6) of several CYP 
isoforms [see Clinical Pharmacology (12.3)].  
A drug-drug interaction study that assessed the 
interaction potential of a single 1200 mg dose  
of ORBACTIV® on the pharmacokinetics of 
S-warfarin (CYP2C9 probe substrate) showed 
no�effect�of�ORBACTIV®�on�S-warfarin�Cmax  
or AUC.

Avoid administering ORBACTIV® concomitantly 
with drugs with a narrow therapeutic window 
that are predominantly metabolized by one  
of�the�affected�CYP450�enzymes,�as� 
co-administration may increase or decrease 
concentrations of the narrow therapeutic range 
drug. Patients should be closely monitored for 
signs�of�toxicity�or�lack�of�efficacy�if�they�have�
been given ORBACTIV® while on a potentially 
affected�compound�(e.g.�patients�should�be�
monitored for bleeding if concomitantly receiving 
ORBACTIV® and warfarin).

7.2 Drug-Laboratory Test Interactions
ORBACTIV®�may�artificially�prolong�certain�
laboratory coagulation tests (see Table 2) by 
binding to and preventing the action of the 
phospholipid reagents which activate 
coagulation in commonly used laboratory 
coagulation tests [see Contraindications (4.1) and 
Warnings and Precautions (5.1, 5.5)]. For patients 
who�require�monitoring�of�anticoagulation�effect�
within the indicated time after ORBACTIV® 
dosing, a non phospholipid dependent 
coagulation test such as a Factor Xa 
(chromogenic) assay or an alternative 
anticoagulant not requiring aPTT monitoring may 
be considered. 

ORBACTIV® does not interfere with coagulation 
in�vivo.�In�addition,�ORBACTIV®�does�not�affect�
tests that are used for diagnosis of Heparin 
Induced Thrombocytopenia (HIT).
Table 2: Coagulation Tests Affected and 
Unaffected by ORBACTIV®

Elevated by  
ORBACTIV®

Unaffected by 
ORBACTIV®

•  Prothrombin time (PT)  
up to 12 hours

•  International normalized 
ratio (INR) up to 12 hours

•  Activated partial 
thromboplastin time 
(aPTT) up to 120 hours

•  Activated clotting time 
(ACT) up to 24 hours

•  Silica clot time (SCT)  
up to 18 hours

•  Dilute Russell’s viper 
venom time (DRVVT)  
up to 72 hours

• D-dimer up to 72 hours

•  Chromogenic 
Factor Xa Assay

•  Thrombin Time 
(TT)

8. USE IN SPECIFIC POPULATIONS
8.1 Pregnancy
Pregnancy Category C
Reproduction studies performed in rats and 
rabbits have revealed no evidence of harm  
to the fetus due to oritavancin at the highest 
concentrations administered, 30 mg/kg/day and 
15 mg/kg/day, respectively. Those daily doses 
would be equivalent to a human dose of 300 mg, 
or�25%�of�the�single�clinical�dose�of�1200�mg.�
Higher doses were not evaluated in nonclinical 
developmental and reproductive toxicology 
studies.

There are no adequate and well-controlled trials 
in pregnant women. ORBACTIV® should be used 
during�pregnancy�only�if�the�potential�benefit�
justifies�the�potential�risk�to�the�fetus.
8.3 Nursing Mothers
It is unknown whether oritavancin is excreted  
in human milk. Following a single intravenous 
infusion in lactating rats, radio-labeled [14C]-
oritavancin was excreted in milk and absorbed 
by nursing pups. Caution should be exercised 
when ORBACTIV® is administered to a nursing 
woman.
8.4 Pediatric Use
Safety�and�effectiveness�of�ORBACTIV®�in�
pediatric patients (younger than 18 years of age) 
has not been studied.

8.5 Geriatric Use
The pooled Phase 3 ABSSSI clinical trials of 
ORBACTIV®�did�not�include�sufficient�numbers�
of subjects aged 65 and older to determine 
whether�they�respond�differently�from�younger�
subjects. Other reported clinical experience has 
not�identified�differences�in�responses�between�
the elderly and younger patients, but greater 
sensitivity of some older individuals cannot  
be ruled out.
8.6 Renal Impairment
No dosage adjustment of ORBACTIV® is needed 
in patients with mild or moderate renal 
impairment [see Dosage and Administration (2.1), 
Clinical Pharmacology (12.3)].  
The pharmacokinetics of ORBACTIV® in severe 
renal impairment have not been evaluated. 
ORBACTIV® is not removed from blood by 
hemodialysis.
8.7 Hepatic Impairment
No dosage adjustment of ORBACTIV® is needed 
in patients with mild or moderate hepatic 
impairment. The pharmacokinetics of 
ORBACTIV® in patients with severe hepatic 
insufficiency�has�not�been�studied�[see Dosage 
and Administration (2.1), Clinical Pharmacology 
(12.3)].
10. OVERDOSAGE
In the ORBACTIV® clinical program there was no 
incidence of accidental overdose of ORBACTIV®.

Based on an in vitro hemodialysis study, 
ORBACTIV® is unlikely to be removed from 
blood by hemodialysis. In the event of overdose, 
supportive measures should be taken.
13. NONCLINICAL TOXICOLOGY
13.1 Carcinogenesis, Mutagenesis, Impairment 
of Fertility
Long term studies in animals have not been 
conducted to determine the carcinogenic 
potential of oritavancin.

No mutagenic or clastogenic potential of 
oritavancin was found in a battery of tests, 
including an Ames assay, in vitro chromosome 
aberration assay in Chinese hamster ovary cells, 
in vitro forward mutation assay in mouse 
lymphoma cells and an in vivo mouse 
micronucleus assay.

Oritavancin�did�not�affect�the�fertility�or�
reproductive performance of male rats (exposed 
to daily doses up to 30 mg/kg for at least  
4 weeks) and female rats (exposed to daily 
doses up to 30 mg/kg for at least 2 weeks prior 
to mating). Those daily doses would be 
equivalent�to�a�human�dose�of�300�mg,�or�25%�
of clinical dose. Higher doses were not evaluated 
in nonclinical fertility studies.
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Infectious diseases pose a threat from multiple avenues—nat-
urally occurring events such as outbreaks, accidental inci-
dents like lab errors, and intentional acts of bioterrorism. 

Globalization, growing populations, and increasing encroach-
ment of humans onto animal habitats have increased the risk 
for spillover and natural outbreaks. From the laboratory side, 
the threat is a mixture of biosecurity and biosafety. Biosecurity 
measures are those that seek to protect the organisms from 
nefarious actors, while biosafety practices look to protect inves-
tigators (or the public) from accidental exposures. The Ebola 
outbreak in 2014 and 2015, the Zika virus epidemic of 2015 and 
2016, findings of smallpox vials in National Institutes of Health 
laboratory freezers in 2014, and continual lab errors involving 
mishandling and shipping of live select agents all highlight the 
threat of natural and accidental events. Although these recent 
occurrences have reinforced the need for preventive and respon-
sive measures, the threat of bioterrorism can seem a bit distant; 
however, with advances in biotechnology and global travel, we 
must remain vigilant. 

The 2001 Amerithrax attacks easily come to mind when dis-
cussing the threat of bioterrorism. Following the September 11, 
2001, attacks, letters laced with anthrax added a new horror to 
the United States, a country that was already vulnerable. The 
Amerithrax attacks killed 5 individuals and sickened 17 and 
are considered the worst biological attacks in US history.1 The P
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decontamination costs alone were estimated to be $320 million, 
and challenges with postexposure prophylaxis recommenda-
tions and compliance only added to the chaos.2 Perhaps one of 
the most unexpected aspects of this attack was the conclusion 
that US Army Medical Research Institute of Infectious Diseases 
biologist and anthrax expert Bruce Ivins, PhD, was considered 
the most likely culprit (he later took his own life prior to charges 
being filed).3 

Typically, bioterrorism is thought of in terms of attacks like the 
ricin release by Aum Shinrikyo in the Tokyo subway and the poi-
soning of salad bars with Salmonella by the Rajneeshee cult in 
Oregon.4 All these attacks involved fanatical groups and revealed 
deep-rooted challenges with the science of acquiring, growing, 
weaponizing, and disseminating complex biological weapons. 
The Amerithrax attacks were different because the anthrax was 
delivered in a fine powder that ensured easy inhalation exposure. 
Many were surprised that the threat came from not only a sci-
entist but also an American researcher working at an infectious 
disease institute aimed at protecting the United States. Moreover, 
Dr. Ivins had the means and capacity to make the attack expo-
nentially worse but simply had chosen not to.3 

It was during this time that significant gaps were found within 
the United States’ response to such an attack. Whether it was 
who was responsible for decontamination, physician capac-
ity to diagnose agents likely to be used for bioterrorism, or the 
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sensationalized news, numerous factors left the United States truly strug-
gling to handle such an event.5 The Amerithrax attacks gave insight into not 
only the poor American preparedness and response for bioterrorism but also 
a new source for weapons: skilled scientists.

Although there is always the potential for nonstate actors—ISIS, for exam-
ple—to develop crude biological weapons, a more recent focus regarding 
biothreats has aimed at emerging technology.6 The scientific capabilities 
and tacit knowledge of bioterrorism will ultimately affect the bioweapon, 
whether it be the selection of organism, the crude 
design or complex dissemination method, etc. 
The Amerithrax attacks gave us a small window 
into the capabilities of a nefarious individual 
with significant skills and knowledge in bacteria. 
Recent biotech advances have added a new spin 
to biothreats. 

For example, the biotech industry is rapidly 
growing, bringing new technologies like syn-
thetic biology, digital-to-biological converters, 
and gene-editing tools like CRISPR-Cas9 to the 
masses.7 CRISPR can effortlessly be purchased 
online for $150, making the process significantly 
easier.8 A tool that can easily edit DNA like a pair 
of scissors with a copy and paste has the poten-
tial to prevent mosquitoes from transmitting malaria and to remove chronic 
conditions from humans. Gene editing also has the capacity for gene drive, 
which allows genetic traits to be quickly passed down through generations. 
The potential for CRISPR is endless, and yet it has many scientists worried. 
The ease of use and access, not to mention very limited federal oversight, 
could have unintended effects due to a garage-biohacker’s tinkering around 
with DNA. Jennifer Doudna, PhD, one of the inventors of CRISPR, expressed 
her worry about this very act, noting, “I think there’s sort of the potential 
for unintended consequences of gene editing in people for clinical use. How 
would you ever do the kinds of experiments that you might want to do to 
ensure safety? ” 9 

Although CRISPR has made gene editing easier and more accessible, there 
also exists the hazard of dual-use research of concern (DURC), like that of 
gain-of-function research (GoF). DURC is life sciences research that, despite 
its good intentions, has the capacity to be directly misapplied to pose a threat 
to humans, animals, the environment, agriculture, etc. The recent news that 
a Canadian research team reconstituted horsepox with little specialized 
knowledge, mail-ordered DNA fragments, and $100,000 highlights the DURC 
debate.10 Although the research has yet to be published, the concern is not 
only that this process could be applied to reconstitute smallpox but also that 
the research was not flagged in the review process for risks related to dual-
use research. The horsepox experiment points out the possibility that such 
work can be done and that even at the most structured level, proper risk 
review is not being done.11 Moreover, such an experiment raises concerns for 
lowering the barriers to experiments using smallpox and normalizing DURC 
in a manner that could be dangerous. 

GoF is one of the most common examples of DURC. Experiments with GoF 
involve increasing the virulence, transmissibility, or host range of pathogens. 
Although this research is performed to better understand current diseases 
and what it would take for them to evolve to have more pandemic potential, 
this research inherently worries many in the research community because of 
the risk of accidental release or intentional misuse by a nefarious actor. This 
first became an issue in 2012 when 2 research teams genetically modified 
H5N1 viruses to transmit efficiently between mammalian hosts to show the 
genetic mutation needed for the virus to sustain human-to-human trans-
mission.12 The concern over this research led to a federal moratorium’s halt-
ing funding for such experimentation until guidance could be developed.13 

What do CRISPR and DURC have to do with bioterrorism? In a word, every-
thing. The growing biotech industry makes the science of genetic engineering 

easier and more accessible, while DURC means that research with pathogens 
of pandemic potential poses both a biosecurity and biosafety risk. Imagine a 
lab failure, which history proves can happen, that results in the release of a 
strain of H7N9 that has been modified to be easily transmitted among people 
or a strain of Neisseria meningitis that is highly resistant to antibiotics. This 
becomes even more relevant as the dramatic increase in biodefense activities 
and in the number of biosafety level 4 labs continues.14 Moreover, imagine 
that this incident is not an accident; rather, it has occurred because of a per-
son with bioterrorist ambitions who acquired access to these labs or even an 
insider threat like Bruce Ivins. The truth is that the threat of bioterrorism is 
no longer beholden to the state program or cultish group with a makeshift 
lab in their garage but may also include a DIY biohacker or laboratory worker 
with nefarious intent. 

How can we, as infectious disease practitioners, prepare or respond? First, 
knowledge is key. It is crucial to understand the threats, whether they are a 
natural outbreak, a lab breach you read about, or even just a review of the 
signs and symptoms of organisms we tend to worry about but may not see 
in the United States (such as severe acute respiratory syndrome, Middle East 
respiratory syndrome, anthrax, etc). Researchers should also consider the 
implications of their work and take the necessary review processes to ensure 
the proper biosecurity measures are taken. 

Second, as simple as it sounds, practice vigilant infection control. That’s 
right—hand hygiene, personal protective equipment use, rapid isolation of 
potentially infectious patients, and working with your infection prevention 
and control (IPC) resources. Fundamentally, these practices will provide the 
first and most vital line of defense against the exposure and spread of a disease. 

Third, keep an open communication channel with those IPC resources 
and your local public health department. If something seems off, say some-
thing. You are without a doubt the most vital part of identifying patients 
with unusual or concerning disease presentations. Every outbreak begins 
with someone asking questions and knowing when to bring in additional 
resources. Consider a surge of patients with the same symptoms during 
an off time of year or with symptoms of a rare disease. Although the surge 
could be a flu epidemic, or the result of a crowd from a major sporting event 
being exposed to a food-borne pathogen, it could also be something more 
sinister. By touching base with public health officials, you allow them to 
start investigating. 

Last, don’t stop what you’re doing. Infectious disease threats present from 
all angles—natural, accidental, or as acts of bioterrorism—but they all 
require identification, isolation, and treatment from practitioners. The field 
of infectious disease and public health isn’t for the weary, and every person is 
vital to global health security. s

References are available at ContagionLive.com.
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What do 
CRISPR and 
DURC have 
to do with 
bioterrorism? 
In a word, 
everything.

Knowledge is key 
to understanding 
potential threats.
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Although incredible advances in the development and dis-
semination of antiretroviral therapy (ART) have enabled 
many individuals with HIV to avoid progressing to AIDS, 

the efficacy of this therapy means the population may now live 
long enough to succumb to diseases that often plague the non-
HIV–infected population. Chief among these is liver disease, 
specifically nonalcoholic fatty liver disease (NAFLD), which is 
characterized by fatty deposits in the liver and can lead to liver 
fibrosis (stiffness), cirrhosis, or death. 

In patients who do not have HIV, the primary driver of NAFLD 
is metabolic syndrome. According to the National Heart, Lung, 
and Blood Institute, metabolic syndrome pertains to a clus-
ter of risk factors that predispose a person to heart disease, 
diabetes, and stroke, and its incidence is rising worldwide. 
Prominent among these risk factors is obesity concentrated in 
the abdominal area. Additional risk factors include hyperten-
sion, a high fasting blood glucose level, and high triglyceride 
and low high-density lipoprotein (HDL) cholesterol levels. Now, P
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NAFLD driven by metabolic syndrome is becoming more com-
mon in individuals with HIV as well—approximately one-third 
have NAFLD, according to the authors of a new study on the 
link between liver fibrosis and metabolic syndrome in individu-
als living with HIV.1 

The study was conducted by a European team that analyzed 405 
HIV-monoinfected adults, mostly male, who appeared in a data-
base of patients being followed for treatment at a Paris hospital. 
The subjects all had been diagnosed with HIV at least 5 years 
prior to the study, and none had a history of excessive alcohol 
consumption. Their average age was 53, and 203 had metabolic 
syndrome. Upon enrollment, each participant had the stiffness of 
his or her liver measured using transient elastography, a nonin-
vasive method similar to an ultrasound. Blood samples also were 
taken after a 12-hour fast.

The team found that liver stiffness, along with cirrhosis, was 
measurably higher in patients who had markers of metabolic 
syndrome, including low HDL cholesterol and high triglycerides. 

Metabolic Syndrome’s Link to Liver Fibrosis in  
Patients With HIV
Obesity is found to be a driver of this process.
BY LAURIE SALOMAN, MS

Practitioners who treat 
individuals living with HIV 
must help patients lose 
weight and get more active.

LAURIE SALOMAN, MS
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a health writer with 
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School of Journalism at 
Northwestern University. 
She lives in New Jersey 
with her family. 
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The higher the patient’s body mass index (BMI), the higher the 
risk of fibrosis and cirrhosis. Patients with a BMI of at least 30 kg/
m2 were especially likely to have fibrosis, as were patients whose 
blood work suggested insulin resistance. Overall, 25.1% of HIV-
monoinfected patients who had metabolic syndrome had sig-
nificant fibrosis, with 8.4% found to have cirrhosis. Among HIV-
monoinfected patients without metabolic syndrome, fewer than 
8% had fibrosis. Because fibrosis is a known marker of the sever-
ity of chronic liver disease, and because it has a proven associa-
tion with deaths due to liver disease in individuals with NAFLD 
who don’t have HIV, these findings have important implications 
for the HIV community.

Liver disease has long been a concern in individuals living 
with HIV, especially as they’ve seen their lives extended thanks 
to ART. “Most of the time, patients with HIV develop liver fibro-
sis/cirrhosis in a background of viral hepatitis (hepatitis B virus 
[HBV] or hepatitis C virus [HCV]) coinfection,” Maud Lemoine, 
a senior clinical lecturer at Imperial College London and the lead 
author of the study, told Contagion®. “But in patients without 
HBV or HCV coinfection, metabolic syndrome [arises] mainly 
due to obesity inducing fat into the liver, which can progress to 
inflammation and fibrosis.” 

Exactly how and why NAFLD and metabolic syndrome con-
tribute to liver fibrosis in individuals living with HIV is not well 
understood. Researchers are unsure of the causative biologi-
cal processes, but they have confirmed that HIV-monoinfected 
patients with metabolic syndrome experience changes in the 
levels of proteins emitted by fat tissue as well as higher levels of 
cells that induce an immune response. “The HIV infection itself 
is connected to a chronic inflammatory state,” Dr. Lemoine said, 
but added that scientists do not know whether HIV has a direct 
impact on the liver. “We analyze patients that are very well sup-
pressed, with no detectable viral load.” 

What she and her team do know is that adipose tissue from 
obesity is the main driver of this condition. “So far, it has been a 
neglected problem in HIV patients,” she said, noting that there 
have been many studies examining the role of obesity and meta-
bolic disease in individuals without HIV.

HELPING PATIENTS WHO HAVE HIV AND  
METABOLIC SYNDROME
As it is now recognized that individuals living with HIV are 
becoming more likely to fall prey to non-AIDS–related maladies 
as their lifespans increase, the health care community needs to 
respond accordingly. The causes of obesity in individuals living 
with HIV, said Dr. Lemoine, include poor diet and lack of exer-
cise—much as they do in the general population. Practitioners 
who treat individuals living with HIV must be aware of the impact 
of these factors and help patients create and adhere to strategies 
to lose weight, get more active, and control their diabetes and 
hypertension, if those conditions are present. 

Alcohol, too, may play a role in the development of liver 
fibrosis, which physicians and other providers should address. 
“Excess alcohol consumption is definitely a risk factor for fibro-
sis, and any discussion about fibrosis must make note of this 
reversible cause,” Benjamin Young, MD, PhD, senior vice presi-
dent and chief medical officer of the International Association 
of Providers of AIDS Care (although not an author of this study), 
told Contagion®. “Alcohol consumption and dependency should 
be assessed and addressed, and for those with chronic hepatitis 
or liver fibrosis, a harm reduction approach should be used to 
support reduction and cessation.”

Patients with a BMI of at least  
30 kg/m2 were especially likely 
to have fibrosis, as were patients 
whose bloodwork suggested  
insulin resistance.

According to the National Institute on Drug Abuse, alcohol 
and drugs are significant problems for individuals living with 
HIV: one of 3 used drugs or binged on alcohol between 2005 and 
2009, and 24% have a problem serious enough that they should 
be in a substance-abuse treatment program.2

Patients with HIV also need to be screened for hepatitis, 
traditionally a major driver of liver disease in this population. 
“Diagnosis, treatment, and—in the case of hepatitis C—cure, of 
viral hepatitis should be done, and for uninfected individuals, 
vaccinations to prevent hepatitis A and B should be adminis-
tered,” Dr. Young said. 

What role, if any, does ART play in the development of liver 
fibrosis? “This has not been clearly demonstrated,” Dr. Lemoine 
told Contagion®. “Probably [there is] an indirect role…but in our 
study, the role of ART was not significant.”

A more accurate question might be which drugs used in 
ART pose the most risk rather than whether ART itself is 
problematic, as the medical community recognizes that 
the risks of forgoing ART are 
greater than the potential risks 
of administration. “It’s generally 
appreciated that treating HIV 
with antiretrovirals reduces 
the risk of liver fibrosis,” said 
Dr. Young. “Yet there remains 
controversy as to whether any 
particular antiretroviral drug 
might increase the risk over 
others.” Older drugs, such as 
d4T (stavudine) and azidothy-
midine (AZT), Dr. Lemoine said, seem to be more toxic than 
newer therapies and might best be avoided. Other studies 
have shown, for example, that when HIV-infected patients 
with NAFLD switch from efavirenz to raltegravir, liver steato-
sis is significantly improved.3

Treatment for NAFLD remains a work in progress. A recent 
study out of Case Western Reserve University in Cleveland, 
Ohio, examined whether statins are an appropriate therapy 
for people living with HIV who have NAFLD, as they have  
been suggested as a viable NAFLD treatment option for people 
without HIV.4 Interestingly, the HIV-positive subjects treated 
with statins experienced an increase in their liver fat scores 
after 96 weeks compared with the liver fat scores of the HIV-
positive placebo takers. Therefore, it would seem that although 
statins are effective at reducing cardiovascular risks, they  
cannot be relied upon to treat fatty liver disease—and in fact 
may be counterproductive.

This study had a few limitations, including its use of a non-
invasive method to scan for liver fibrosis and the absence of 
histological confirmation of this diagnosis with liver biopsies. 
A small percentage of participants (13%) had invalid transient 
elastography results that could not be used. The participants 
were overwhelmingly male, which could have skewed the find-
ings as a previous study found that women living with HIV have 
significantly lower levels of liver steatosis, or fatty liver, than 
women without HIV. Also, as this was a cross-sectional study, 
follow-up is necessary to examine rates of morbidity and mor-
tality in this population. The authors hope the medical commu-
nity engages in further research to learn more about the exact 
mechanisms that lead patients with HIV to experience liver 
fibrosis and how this can be prevented. s

References are available at ContagionLive.com.
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Chronic hepatitis C virus (HCV) infection affects an esti-
mated 2.7 million to 3.9 million people in the United 
States.1 HCV can lead to cirrhosis, hepatocellular carci-

noma, and end-stage liver disease if left untreated. In patients 
with HIV, the progression to cirrhosis is more rapid than in 
mono-infected patients.2 In the United States, about one-quarter 
of HIV infected patients are also coinfected with HCV.3 Across the 
world, patients with HIV are 6 times more likely to be infected 
with HCV than the general population. People who inject drugs 
are most likely to have coinfection, and in the United States, 50% 
to 90% of HIV-infected injection drug users are also coinfected 
with HCV.3,4 All patients with HIV infection should be screened at 
least once for HCV. In patients with continued risk factors, such 
as intravenous (IV) drug use or men who have sex with men, HCV 
screening should be repeated.5,6 Consequently, there are several 
treatment sensitivities that need to be taken into account when 
treating coinfected individuals.

TREATMENT CONSIDERATIONS
The overall treatment response to interferon and ribavirin has 
been found to be low in HCV-mono-infected patients, and HIV 
coinfected patients have been shown to have an even lower 
response.7 Well-tolerated and efficacious oral drug regimens now 
exist for the treatment of the general patient population with K
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HCV, which now includes patients coinfected with HIV. With 
one exception, there is no difference in the efficacy of direct- 
acting antivirals (DAAs) in an HIV-coinfected or mono-infected 
patient, and the current guidelines recommend that HIV-infected 
patients be treated the same as noninfected patients.5 

When the decision is made to treat HCV, consideration must 
be given to drug interactions with HIV therapy. None of the cur-
rently available DAAs are free from drug interactions with HIV 
antiviral agents. Although some clinicians may choose to defer 
antiretroviral therapy (ART) until HCV therapy is completed, the 
US Department of Health and Human Services HIV guidelines 
recommend ART should be initiated in all HIV/HCV coinfected 
patients regardless of their CD4 cell count.8 HIV therapy should 
not be withheld to facilitate easier treatment with DAAs; rather, 
the patient should be referred to an HIV specialist who can select 
an HIV regimen to accommodate HCV therapy by avoiding drug–
drug interactions and toxicities. In general, most pharmacy bene-
fit managers require patients to be on a stable HIV regimen prior 
to beginning HCV therapy. 

NEW THERAPIES
Prior to August 2017, shortened regimens were not recom-
mended for HCV treatment in coinfected patients. Ledipasvir/
sofosbuvir was not recommended to be shortened to 8 weeks, 

Treating HCV in HIV-Coinfection: 
Still a Therapeutic Dilemma?
Despite the availability of highly active agents against HCV, HIV-infected patients require  
special considerations for drug interactions when considering treatment options.
BY JENNIFER ANDRES, PHARMD, BCPS, AND AMY CHENG, PHARMD, AAHIVP
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Patients with HIV are up 
to 6 times more likely be 
infected with HCV than the 
general population.
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(emtricitabine/tenofovir alafenamide). TAF is a new oral pro-
drug of TDF, a nucleotide analogue that inhibits HIV-1 tran-
scription. Unlike TDF, TAF is a more stable prodrug of tenofo-
vir (TFV) in the plasma, which allows for high concentrations  
of TFV inside target cells. This reduces the plasma TFV expo-
sures at approximately one-tenth the clinically approved dose of 
TDF.11 Intracellular activation of TAF allows for higher concen-
trations inside target cells and a lower concentration of TFV in 

the plasma, reducing off-target toxicities such 
as renal and bone complications. TAF is much 
safer to use in patients with renal impairment 
as part of their nucelos(t)ide reverse transcrip-
tase inhibitor (NRTI) backbone. This makes 
tenofovir one of the safest NRTIs, with minimal 
hepatic toxicity and few to no drug interactions 
with HCV drug regimens.  

CONCLUSION
Highly active agents against HCV are available 
for HIV-infected individuals coinfected with 
HCV, including a new option allowing for an 
8-week treatment duration in treatment-naïve 
patients without cirrhosis. Although there is 

no difference in efficacy in coinfected patients, the HIV-infected 
patient will still need special considerations with regard to drug 
interactions when considering treatment for HCV infection. 
Consultation with HIV and HCV specialists is crucial when drug 
interactions exist. Fortunately, most of the commonly used HIV 
therapies do not have many drug interactions with HCV therapy. 
Five out of the 6 recommended first-line antiretroviral therapies 
are integrase strand transfer inhibitor–based regimens, which 
do not have any drug interactions with HCV therapy, with the 
exception of elvitegravir boosted cobicistat (See Table). Because 
HIV-infected patients remain a less-studied population in the 
treatment of HCV, despite the high risk for coinfection, more 
research should be done on medications with less potential for 
cross-reactivity. s

References are available at ContagionLive.com.

even if the patient was treatment-naïve and noncirrhotic and 
had a low-baseline HCV viral load.5 Now, the recommendations 
include glecaprevir/pibrentasvir (GLE/PIB), a newly approved 
pangenotypic combination of an NS3/4A protease inhibitor and 
an NS5A inhibitor. It is administered as 3 tablets of GLE 100 mg/
PIB 40 mg once daily with food, and can be used for 8 weeks in 
select populations. In addition to having pangenotypic proper-
ties, GLE/PIB does not undergo renal excretion, allowing it to be 
used without dose adjustment in patients with 
chronic kidney disease and on dialysis.9 

In the EXPEDITION-2 trial to study GLE/
PIB, a total of 137 coinfected patients without 
cirrhosis received 8 weeks of GLE/PIB, while 
16 patients with cirrhosis received 12 weeks 
of GLE/PIB. All of the patients were treat-
ment-naïve or previously treated with pegylated 
interferon/ribavirin with or without sofosbuvir. 
The treatment duration in the study is identical 
to current US Food and Drug Administration 
(FDA)–approved treatment durations and is 
the same for mono-infected patients. 

The study results showed 99.3% sustained 
viral response for 12 or more weeks (SVR12) in 
patients receiving GLE/PIB for 8 weeks. This includes 1 patient 
who withdrew from the study due to an unrelated adverse effect. 
In patients with cirrhosis, all but 1 patient attained SVR12, 
although this was a small group of patients. None of the patients 
had HIV breakthrough. The combination of GLE/PIB was well 
tolerated, with none of the patients reporting an adverse effect 
related to the study drug. Efficacy was similar to other clinical 
trials that did not include the HIV-infected population. All ART 
agents used in the trial were free of drug interactions with GLE/
PIB. None of the patients were on protease inhibitor–boosted 
antivirals, in whom coadministration with GLE/PIB is not rec-
ommended.9,10 Efavirenz should also be avoided with GLE/PIB 
due to the risk of decreased GLE/PIB levels. Of note, when using 
GLE/PIB with elvitegravir/cobicistat-based regimens, a dose 
adjustment is not required.9 The current guidelines do not yet 
address the use of GLE/PIB; however, it is 
likely that this agent will be recommended 
for use in the HIV population.5

Additional research has shown that 
currently available nonstructural pro-
tein 5A (NS5A) inhibitors for HCV infec-
tion—ledipasvir and velpatasvir—inter-
acted with the HIV therapy drug tenofovir 
disoproxil fumarate (TDF).5 Because 4 out 
of 5 of the first-line–recommended HIV 
regimens contain tenofovir, this interac-
tion could affect a number of coinfected 
patients.8 Through P-glycoprotein inhibi-
tion, levels of TDF could increase, poten-
tially causing increased (stronger or more) 
adverse effects. This is more concerning 
in patients with preexisting renal impair-
ment, even with a glomerular filtration 
rate of 60 mL/min.5 No dose adjustment 
is required; however, it is necessary to 
monitor for TDF toxicity. In April 2016, 
the FDA approved the new formulation 
of tenofovir, tenofovir alafenamide (TAF), 
as part of the combination drug Descovy 

The study results 
showed 99.3% 

sustained virologic 
response for 12 

or more weeks in 
patients receiving 

GLE/PIB for 8 weeks.
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Direct-Acting Antivirals for the Treatment of Hepatitis C Virus
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DTG/ABC/3TC          
DTG + TDF/FTC  
or TAF/FTC

 * *       *

EVG/c/TAF/FTC  
or EVG/c/TDF/FTC

* * *       *

RAL + TDF/FTC  
or TAF/FTC

 * *       *

DRV/r + TDF/FTC or 
TAF/FTC

 * *     * * *

ABC indicates abacavir; DCV, daclatasvir; DRV/r, darunavir/ritonavir; DTG, dolutegravir; ELB/GRZ, elbasvir/grazoprevir; EVG/c, elvitegravir/cobicistat; FTC, emtricitabine; 
GLE/PIB, glecaprevir/pibrentasvir; LDV, ledipasvir; PrO, paritaprevir, ritonavir, ombitasvir; PrOD, paritaprevir, ritonavir, ombitasvir + dasabuvir; RAL, raltegravir; SOF, sofosbu-
vir; SOF/VEL/VOX, Sofosbuvir/velpatasvir/voxilaprevir; SMV, simeprevir; TAF, tenofovir alafenamide; TDF, tenofovir disoproxil fumarate; VEL, velpatasvir; 3TC, lamivudine.
 
= No clinically significant drug–drug interactions exists, safe to coadminister
* = Use TDF/FTC with caution, may be associated with increased TDF levels
 = Concomitant use NOT recommend; significant drug–drug interactions exists or no data
*=  Concomitant use NOT recommended unless there are no darunavir resistance–associated mutations; then darunavir 800 mg can be administered without ritonavir 

and coadministered with PrOD or PrO

Table. HIV/HCV Drug–Drug Interactions
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Tuberculosis (TB) has been labeled as one of the dead-
liest infectious diseases to humankind. Advances in 
Mycobacterium tuberculosis (MTB) research, coupled 

with the discovery of the antituberculous medications iso-
niazid and the rifamycins, propelled multiple international 
efforts to control TB that drastically changed the disease 
landscape.1 Yet, per the World Health Organization (WHO), 
10.4 million TB cases occurred in 2015, ranking the infection 
among the top 10 causes of death worldwide.2 

A major threat to global TB control is drugresistant dis-
ease. Treatment for drug-sensitive TB involves prolonged 
combination therapy—usually at least 6 months of mul-
tidrug treatment—because of MTB’s inherent ability to 
evade host defense mechanisms.3 Inadequate treatment (eg, 
from inappropriate drug administration or nonadherence) 
may lead to resistance. Additionally, resistant TB strains 
may infect and cause disease in individuals not previ-
ously exposed to antituberculous therapy. Accordingly, the 
WHO, with support from the International Union Against 
Tuberculosis and Lung Disease, established the Global 
Project on Anti-Tuberculosis Drug Resistance Surveillance, 
the oldest and largest initiative of antimicrobial resistance 
surveillance in the world.4 

The most serious forms of drug-resistant TB include 
rifampin-resistant TB (RR-TB), multidrug-resistant 
TB (MDR-TB), and extensively drug-resistant TB 
(XDR-TB). MDR-TB is defined as TB with resistance 
to at least isoniazid and rifampin, the most effective 
anti-TB drugs.5 XDR-TB is defined as MDR-TB also 
resistant to any fluoroquinolone and at least 1 inject-
able agent.5 MDR- and RR-TB account for about 3.9% 
of new TB cases and 21% of previously treated cases, 
totaling 580,000 incident cases and 250,000 deaths 
per year.2 Areas of Eastern Europe and Central Asia, 
however, remain locations of MDR-TB epidemics, 
with incidence rates reaching 34%.4 Furthermore, 
the true global burden is likely underestimated, given 
underreporting, lack of universal resistance testing, 
and undiagnosed TB disease, especially in areas with 
geographic or financial barriers to care.2,6 Ey
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DISEASE BURDEN IN THE UNITED STATES
In the United States, 9287 cases of TB were reported in 2016, 
contributing to an incidence rate of 2.9 cases per 100,000 per-
sons.7 Seemingly reassuring, the small magnitude of incidence 
decline from the prior year predicts that national elimination 
of TB will not occur during this century.7 

Demographically, roughly two-thirds of TB cases occurred in 
foreign-born individuals, with the highest incidence in Asians 
(26.9 cases per 100,000).7 California, Florida, New York, and Texas 
accounted for over 50% of cases.7 A source case study of national 
TB cases between 2011 and 2014 indicated that the vast majority 
were presumably due to reactivation of latent TB infection.8 

Fortunately, MDR-TB remains relatively rare in the United 
States. The most recent MDR-TB data, from 2015, include 88 
cases, representing about 1% of persons with TB disease.9,10 
Eighty-five percent were foreign-born persons, and nearly 82% 
were individuals without a history of TB disease.7,9 These statis-
tics emphasize how global control will undoubtedly affect prog-
ress toward national TB elimination. 

FINANCIAL IMPLICATIONS AND RESOURCE UTILIZATION
MDR-TB requires extended courses of medications that are 
more expensive, less effective, and often more toxic than first-
line treatment for drug-sensitive TB, thereby imposing a sig-
nificant financial burden on patients and health care systems. 
Marks and colleagues analyzed costs of treatment for MDR- 
and XDR-TB in high-risk areas of the United States from 2005 
to 2007.11 Treatment duration ranged from 20 to 32.3 months, 
depending on resistance profiles, and 73% of patients were hos-
pitalized at least once during their treatment. Average direct 
costs were $134,000 per MDR-TB patient and $430,000 per 
XDR-TB patient; direct-plus-productivity-loss costs averaged 
$260,000 to $554,000. The extrapolated total direct-plus-pro-
ductivity-loss costs to the US health care system were approx-
imately $100 million. A follow-up study indicated that 98 of 135 
MDR-TB patients were hospitalized during treatment, aver-
aging 1.5 hospitalization episodes per patient and an average 
duration of 94 days.12 The most common reasons for hospital-
ization were severe worsening of TB and the need to initiate 
or change treatment regimens. Risk factors for more frequent 
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and completion of appropriate treatment. Programs also pro-
vide transportation and childcare assistance, food and housing 
incentives, directly observed therapy, and alternative treatment 
delivery sites to optimize treatment success.21 In December 2015, 
the National Action Plan for Combating Multidrug-Resistant 
Tuberculosis was released to identify targeted interventions and 
address domestic and global challenges associated with resis-
tant TB.22 The plan outlines 3 broad goals to combat MDR-TB, 
including (1) strengthening domestic capacity, (2) improving 
international capacity and collaboration, and (3) accelerating 
basic and applied research and development.22 This interven-
tion solidified the investment and coordination of government 
resources for this important cause. 

Although seemingly uncommon in the United States, drug-re-
sistant TB has significant individual and public health impli-
cations. Limitations in disease surveillance, DST, medication 
access, and patient management remain. Government program-
ming, scientific research, and health care professionals must 
collaborate in optimizing MDR-TB diagnosis, treatment, and 
monitoring.  A significant joint effort will be required for global 
eradication of tuberculosis. s

References and Table 2 are available at ContagionLive.com.

Table 1. Highlighted Summary of the WHO Treatment Guidelines for Drug-Resistant Tuberculosis 2016 Update13

Conventional RR- and 
MDR-TB treatment 
regimen (updated 2016)a

Regimen of at least 5 effective TB medications during the intensive phase—
preferable pyrazinamide plus 4 core second-line TB medications (1 from group A, 1 
from group B, and at least 2 from group C) 

An agent from group D2 or other agents from group D3 may be added to bring 
the total to 5.  

Regimens may be further strengthened with high-dose isoniazid and/or 
ethambutol. See below: 

A. Fluoroquinolones Levofloxacin
Moxifloxacin
Gatifloxacin

B. Second-line injectable agents Amikacin
Capreomycin 
Kanamycin 
Streptomycinb

C. Other core second-line agents Ethionamide/prothionamide 
Cycloserine/terizidone 
Linezolid
Clofazimine

D. Add-on agents D1 Pyrazinamide
Ethambutol
High-dose isoniazid

D2 Bedaquiline
Delamanid

D3 Para-aminosalicylic acid 
Imipenem/cilastatin
Meropenem
Amoxicillin/clavulanate 
Thiocetazoneb

Duration of conventional 
MDR-TB courses (valid 
from 2011)a

Intensive phase of 8 months is suggested for most patients; may be modified 
according to treatment response.

In patients with newly diagnosed MDR-TB, a total treatment duration of 20 months 
is suggested for most patients; may be modified according to treatment response.

aGuidelines rate as conditional recommendations with very low certainty in the evidence. 
bSpecific conditions use apply; refer to full WHO guidelines for specific recommendations. 
MDR-TB indicates multidrug-resistant tuberculosis; RR-TB, rifampin-resistant tuberculosis; TB, tuberculosis. 

hospitalization included being age 65 years or older, having 
AIDS, and having private insurance. The average cost per hospi-
talization was $54,883 for MDR-TB and $191,374 for XDR-TB—
among the highest for any disease in the United States. 

DIAGNOSIS
Drug-resistant TB is diagnosed by identifying MTB and then per-
forming drug-susceptibility testing (DST).13 DST is often limited 
to state or other specialized laboratories, and final test results 
may be delayed by up to several weeks. Recent data suggest that 
despite improvements, incomplete and/or delayed DST results 
persist in the United States.14

Also concerning is reduced disease suspicion due to unfamiliar-
ity of US health care providers with TB, leading to delayed or missed 
diagnoses and health care worker exposure. A study of pulmonary 
TB in New York, New York, from 2010 to 2014 sought to capture 
and quantify this risk.15 The average time between admission and 
placement on airborne isolation was 3.3 days, and the average time 
between admission and diagnosis was 5.1 days. This led to an aver-
age of 41 staff members’ requiring exposure-related follow-up per 
patient and nearly 40 hours of infection control workload. 

TREATMENT OUTCOMES
The WHO estimates a global treatment success 
rate (defined as the sum of cure and treatment 
completion) of 52% in MDR- and RR-TB patients, 
compared with 85% for drug-susceptible dis-
ease.2 Outcomes from an aforementioned study 
in the United States reported an MDR-TB treat-
ment completion rate of 78% (n = 134), with no 
failures or recurrences within 1 year.11 Twelve 
(9%) deaths occurred during treatment, of which 
75% were attributable to TB. Death was associ-
ated with an age range of 65 years and above, 
smoking, and HIV infection. 

Medication accessibility and drug toxicity 
are other key safety outcomes. A 2010 survey 
indicated 81% of health departments reported 
difficulty obtaining second-line agents for 
MDR-TB.16 In a report from 5 international 
WHO sites, 30% of patients required cessation of 
a suspected drug(s) because of toxicity, and 2.1% 
stopped treatment entirely because of adverse 
effects.17 The Centers for Disease Control and 
Prevention reports that 19% of patients treated 
for drug-resistant TB in the United States expe-
rience depression or psychosis, 13% develop 
hearing impairment or hepatitis, and 11% expe-
rience kidney injury.18 Recently, shorter-course 
regimens have been introduced, with improved 
treatment success rates and associated safety 
profiles.19,20 Though a complete review of treat-
ment exceeds the scope of this review, the WHO 
MDR-TB guidelines and common medication 
toxicities are summarized in Tables 1 and 2.  

PREVENTION STRATEGIES
Prevention strategies are key to minimiz-
ing and eliminating the transmission of both 
drug-sensitive and drug-resistant TB. US pub-
lic health departments are tasked with TB con-
trol, particularly to ensure prompt diagnosis 
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(continued from cover) 
bacteremia and sepsis. Guidelines for the treatment of sepsis 
have led to increased use of BSAs and, therefore, higher rates of 
hospital-onset CDI (HO-CDI).4

Increasing rates and severity of CDIs in the community and 
hospital settings have also been attributed to the emergence of 
a hypervirulent strain, B1/NAP1/027.5,6 The NAP1 strain demon-
strates a higher rate of toxin production that has led to outbreaks 
and epidemics exhibiting a high incidence of severe and fatal 
complications.2,7,8 In the face of epidemiologic changes in CDIs, 
increased incidence of NAP1 strains, and overwhelming use of 
BSAs for sepsis, an examination of BSA use in this patient popu-
lation is essential in developing strategies to mitigate these risks. 

CDI AND BROAD-SPECTRUM ANTIBIOTIC USE
Risk of CDI remains highest after the use of fluoroquinolones, 
clindamycin, and the broader spectrum beta-lactams.9 A cohort 
study by Brown and colleagues analyzed the charts of 34,000 
patients admitted to an acute care hospital for more than 2 days, 
and the results revealed that antibiotic use was the strongest 
predictor of CDI incidence.10 Every 10% increase in antibiotic SC
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use was associated with an increase in CDI incidence of 2.1 per 
10,000 patient days. To assess the risk of CDIs in patients admit-
ted for sepsis, it is important to distinguish between overall anti-
biotic use and those commonly used to treat sepsis. In patients 
without antibiotic allergies, common regimens include vanco-
mycin, beta-lactam/beta-lactamase combinations, third- and 
fourth-generation cephalosporins, and fluoroquinolones. 

In many scenarios, vancomycin is the preferred empiric agent 
for the treatment of sepsis due to its broad activity against 
gram-positive organisms, including methicillin-resistant 
Staphylococcus aureus. Vancomycin is not often associated with 
development of CDI; however, a retrospective cohort study of 382 
patients with HO-CDIs revealed that use of intravenous (IV) van-
comycin for more than 7 days’ was independently associated with 
the development of HO-CDI (odds ratio [OR] 1.9).11 This was in 
contrast to metronidazole, which was shown to decrease the risk 
of HO-CDI (OR, 0.5). Several other studies’ results demonstrate 
similar associations between vancomycin and CDI.12,13 Hecht and 
colleagues describe a case of CDI after 29 days of IV vancomycin 
for the treatment of osteomyelitis.12 These findings may be due 
to the fact that IV vancomycin disrupts the gastrointestinal (GI) 

The link between 
cephalosporin use and  
CDI is well established.
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incidence of HO-CDIs.21 Tapaert and colleagues performed a ret-
rospective quasi-experimental study using an interrupted time 
series and showed a significant reduction in the incidence of 
CDI (incidence rate ratio [IRR], 0.34; 95% CI 0.20-0.58; P <.0001) 
all while substantially decreasing the use of fluoroquinolones 
by 105.33 defined daily doses per month.22 Restriction of high-
risk antibiotics, particularly the fluoroquinolones, has shown 

that a reduction in use often 
leads to a reduction in the 
incidence of CDI. 

CDIS IN PATIENTS WITH 
SEPSIS
BSA use is a well-known 
risk factor for the develop-
ment of CDIs, and patients 
suffering from sepsis uni-
formly receive these agents. 
A retrospective cohort study 
that evaluated the risk of 
HO-CDIs in patients initially 
presenting with sepsis found 
that approximately 1 in 100 
patients with sepsis devel-
oped CDI.23 These patients 
were 1.6 more times likely 
to die in the hospital. The 
Surviving Sepsis Campaign 
(SCC) recommends strategies 
for early identification of sep-

sis and prompt treatment, within 1 hour, with BSAs.24 However, 
a recent time-series analysis by Hiensch at colleagues demon-
strated that adoption of sepsis screening and treatment proto-
cols can have unintended consequences, such as an increase 
in BSA use and rates of HO-CDIs.4 They observed a substantial 
increase of 10.8 HO-CDI cases per 10,000 patient days in the 
post-implementation period.  

The 2016 SCC update recommends 1 or more antimicro-
bials to cover all likely pathogens and de-escalation once a 
causative organism is identified. Up to one-third of patients 
with sepsis do not have a causative pathogen identified,25 
making it difficult to predict which patients can be safely 
de-escalated. Even though de-escalation has been shown to 
have a positive effect on morality,26 it is infrequently done.27 
Further studies are needed to define de-escalation strategies 
for patients with sepsis. 

CONCLUSION
Studying the impact of antibiotics for sepsis is difficult due to 
the multiple confounding factors, such as severity of illness, 
time to diagnosis, length of stay, and availability of adequate 
control groups. Current evidence suggests that antibiotic selec-
tion for sepsis can have a severe impact on the rate of CDIs. 
Vancomycin and piperacillin/tazobactam appear to be low-risk 
antibiotics for the development of CDIs, whereas cephalospo-
rins and fluoroquinolones carry a much greater risk. Use of 
BSAs for sepsis requires a delicate balance between appropri-
ate empiric therapy and prevention of CDIs. Further studies are 
needed to quantify the risks associated with antibiotic use in 
sepsis, identify patients at greatest risk of CDIs, and establish 
effective de-escalation practices. s

References are available at ContagionLive.com.
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flora, yet does not achieve the levels needed to prevent CDIs.14 

Vancomycin is infrequently associated with development of 
CDI, but the risk appears to be highest after prolonged therapy.

The link between cephalosporin use and CDI is well estab-
lished.15 In a meta-analysis of 14 trials, second-, third-, and 
fourth-generation cephalosporins were associated with 2 to 
3 times the risk of CDI.15 Third-generation cephalosporin use 

remained the strongest risk factor 
for CDI. These data are concern-
ing given that ceftriaxone is a 
common antibiotic for empiric 
treatment of pneumonia and urinary tract infections, which 
are 2 common causes of sepsis in patients presenting to the 
emergency department.16 

Piperacillin/tazobactam is a beta-lactam/beta-lactamase 
inhibitor combination often used for empiric treatment of 
sepsis. Although all antibiotics have been associated with an 
increased risk of CDI, piperacillin/tazobactam is not often 
categorized as a high-risk antibiotic. Piperacillin/tazobac-
tam has in vitro activity against Clostridium difficile (C. diffi-
cile) and achieves adequate concentrations in the GI tract to 
inhibit these organisms17; however, there is contradicting data 
on whether or not this agent provides any protective effects 
against CDI. During a 2014 piperacillin/tazobactam short-
age, Gross and colleagues analyzed the impact of alternative 
agents on the incidence of CDI.18 This analysis revealed a shift 
toward alternative high-risk antibiotics and an increase in 
CDI incidence. In contrast, a retrospective chart review on the 
impact of a 2002 piperacillin/tazobactam shortage revealed 
a 47% decrease in rate of CDI.19 It is unclear whether this 
decrease was due to the removal of piperacillin/tazobactam 
or a decrease in other high-risk antibiotics observed during 
the same time period. 

Fluoroquinolones are highly active against bacteria found in 
the GI tract and have recently risen to the top as one of the 
major causative agents of CDIs. It has been proposed that by 
eradicating the normal flora of the GI tract, fluoroquinolones 
allow toxigenic strains of C. difficile to flourish. In a small ret-
rospective study by McCusker and colleagues, fluoroquinolone 
use was found to be the highest risk factor for CDI, particularly 
for the NAP1/027 strain.20 Multiple studies have commented 
on the use of antimicrobial stewardship programs in conjunc-
tion with infection control measures to effectively decrease the tim
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Adult vaccination updates have always been an annual 
occurrence, with many anxiously awaiting updates from 
the Centers for Disease Control and Prevention (CDC) 

and the Advisory Committee on Immunization Practices (ACIP). 
More frequently, however, as new vaccines become available, an 
increase in emerging data and more complex recommendations 
lead to provider confusion. Registration and follow-up studies 
of these new products or formulations have provided important 
insight into vaccine effectiveness and decision making based on 
high-risk populations. Additionally, local and national outbreaks 
have driven more awareness in health care professionals and the 
lay public about the importance of protection. Ultimately, many 
still depend on the specific guidance from the ACIP and/or the 
CDC for vaccine recommendations. In the interest of brevity, the 
focus here will be on updated adult immunization recommenda-
tions for meningococcal disease, influenza, and pneumococcal 
disease, including some details of the data as support.

The general adult vaccination schedule with a special popula-
tion supplement is published each year in February (Table 1).1 
(The special population and notable comorbidities are detailed 
in Table 2.) This past February, notable changes included the 
removal of live activated influenza vaccine as an influenza vac-
cine option for any population and removal of egg allergy as a 
contraindication for influenza vaccination. Meningococcal poly-
saccharide diphtheria toxoid conjugate vaccine subtype ACWY 
vaccination is now recommended for patients with HIV infec-
tion. One of the newer meningococcal subtype B vaccines is now 
recommended for either anatomical or functional asplenia or 
persistent complement component deficiencies, including those 
receiving eculizumab. 

To update the annual table, meetings are convened in June and 
October of each year. A notable session was held this past June, 
focusing on meningococcal vaccination and highlighting more g
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reportable disease in recent years, newer product availability, the 
withdrawal of a product, and new published data.

The CDC reported in 2015 that the rate of reported meningo-
coccal disease in the United States was 370 (0.11/100,000), with 
60 deaths (0.02/100,000).2 One concerning trend since that time 
has been the increase in meningococcal subtype B infections and 
associated mortality. Two new subtype B vaccines have become 
available in recent years, one a combination of Neisserial adhesin 
A (NadA), Neisserial heparin binding antigen, and factor H bind-
ing protein ( fHBP) MenB-4C (Bexsero) and the other a combina-
tion of two lipidated fHBP variants, one subfamily A and one from 
subfamily B named MenB-FHbp (Trumenba) (Table 3). The quad-
rivalent serotype A, C, Y, W vaccines were available as conjugate or 
polysaccharide vaccines similar to pneumococcal formulations; 
however, the polysaccharide vaccine MPSV4 (Menomune) has 
been withdrawn from the market, given shorter immunogenic-
ity and lesser vaccine effectiveness versus one of the conjugated 
meningococcal vaccines (groups A, C, Y and W-135), eg, Menactra.  

Many providers remain confused because the label for 
Menomune states that it is the only vaccine with proven efficacy 
for prevention of disease in patients over 55. This issue was dis-
cussed at the June 2017 ACIP Advisory Board meeting, and thus 
the MenACWY conjugate vaccine is now recommended by the 
ACIP for all adult age groups.3 Additionally, the ACIP recom-
mended booster doses of MenACWY every 5 years throughout 
life for high-risk persons. For the MenB vaccine, the ACIP noted 
the same recommendations for boosters every 5 years.

Quadrivalent meningococcal B vaccines are recommended 
for higher-risk individuals who work in microbiology labs, those 
with asplenia ( functional or otherwise), those with complement 
deficiencies, and those undergoing therapy with Soliris, given its 
effect on the complement system. Newer data have emerged that 
suggest that the protection of the vaccine for both MenACWY 
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and MenB currently in this population is not fully 
effective.4 This was based on reports to the US 
Food and Drug Administration (FDA) of 16 cases 
of meningococcal infection after vaccination from 
2007-2014, including 1 fatal instance. The recent 
death was of a 16-year-old girl who had received 
both vaccines prior to therapy but developed 
nongroupable infection 6 months after the last 
vaccine and a week after her first dose of eculi-
zumab. A discussion of possible antibiotic prophy-
laxis with penicillin has been ongoing at the CDC.

For pneumococcal disease, the 2015 rate 
of reported invasive disease was 29,500 cases 
(9.2/100,000), with 3350 fatalities (1.04/100,000).5 
Recommendations for the use of the pneumococ-
cal conjugate 13-valent vaccine (PCV13) and the 
polysaccharide 23-valent vaccine (PPSV23) were 
last updated in 2015. The complex decision-mak-
ing algorithm for vaccine administration and 
timing is noted in Table 4. A recent study6 exam-
ined longer-term immunogenicity in immuno-
competent patients 65 and older by measuring 
serial PCV13 serotype-specific opsonophagocytic 
activity titers and immunoglobulin G concentra-
tions at 1 month, 12 months, and 24 months post 
immunization. A placebo comparison was able 
to be designed because the study was conducted 
in the Netherlands, where there is no mandate 
for PCV13 vaccination. Geometric mean titers 
were sustainably higher in the treatment group. A 

post hoc subgroup analysis demonstrated that in 
patients over 80, the titer response waned, bring-
ing into question the relative influenza vaccine 
effectiveness (VE) with advanced age. Until that 
is determined, only a single dose is recommended 
for those over 65 currently.

For influenza, the rate of reported positive influ-
enza swabs for the 2016-2017 season was 130,500, 
with the number of visits for influenza-like illness 
at 278,706 and reported mortality at 9788 cases.7 
The majority of 2016 isolates were classified as 
H3N2. The recommendations for the 2017-2018 
influenza season were just released at the end of 
this past August.8 The recommendations for vac-
cination of the entire population over 6 months 
unless contraindicated remain in place. 

Regarding the choice of vaccine, the live attenu-
ated vaccine is again not recommended because 
of concerns regarding effectiveness. This was sup-
ported by follow-up studies identifying lowered 
hemagglutinin activity of the attenuated strain 
from 2013-2014, leading to a lower replicative 
capacity and a subsequently lower immunogenic 
response to produce antibodies. Investigators are 
actively studying newer formulation strains so 
that the live product may become a viable alter-
native again. Trivalent and quadrivalent vaccines 
remain in equipoise, while standard dose (SD) 
versus high dose (HD) in select elderly patients 
is still a matter of ongoing debate. The prevailing 

public health goal is to improve vaccination rates, 
particularly in younger adults at higher risk.  

According to the annual review by the ACIP 
regarding these vaccines, the overall VE across all 
strains of influenza vaccine for all ages was 48%. 
This was largely driven by lower effectiveness of 
the egg-based vaccine for H3N2. Administration 
of the higher-dose recombinant vaccine (RIV4), 
however, was found to result in an improved rel-
ative efficacy (compared with active compara-
tor vaccine) against influenza A of 36% (95% CI, 
14%-53%) (hazard ratio [HR], 0.64; 95% CI, 0.48-
0.86; P = .003) but no difference with respect to 
influenza B. Recombinant vaccine also contains 
no egg by-products, reducing the likelihood of a 
reaction in patients with a history of a truly severe 
egg allergy.  

Relative to specific effectiveness in the popula-
tion over 65 years, there continues to be potential 
evidence that a higher dose can overcome immu-
nologic senescence. The results of the most recent 
study of nursing home residents—a compara-
tive-effectiveness, cluster-randomized trial from 
823 centers given either the HD or SD vaccine 
during the 2013-2014 predominantly A/H1N1 
influenza season—showed a reduction of respira-
tory-related hospital admissions of 0.5%, with an 
adjusted relative risk of 0.87, (95% CI, 0.78-0.98, 
P = .023).9 There were no laboratory data to con-
firm influenza, however. As a result, patient and 
provider preferences are the only deciding factors 
between low and high dose in elderly individuals.  

As stated previously, the adult vaccine landscape 
remains ever changing, with an annual schedule 
recommendation in February plus interim recom-
mendations for influenza in August of each year in 
addition to individual product updates as needed. 
To remain the most updated, review the ACIP’s 
excellent website and listserv resources, as well 
as releases from Morbidity and Mortality Weekly 
Report and other major publications on vaccine 
effectiveness, as study results evolve. s

References and Tables 3 and 4 are available at 
ContagionLive.com.

Table 1: ACIP Adult Immunization Recommendations for Select Vaccines Classified by Age Group1

Vaccine 19-21 Years 22-26 Years 27-59 Years 60-64 Years ≥65 Years

Influenza* Annual 

Pneumococcal conjugate vaccine (PCV13) Indication based** Once

Pneumococcal polysaccharide vaccine (PPSV23) Indication based** Once

Meningococcal B vaccines subtype ACWY Indication based**

Meningococcal B vaccines subtype B Indication based**

*Those with a severe egg-allergy history can now receive the recombinant product.  
**Described in Table 2.

Table 2: ACIP Adult Immunization Recommendations for Select Vaccines Clarified by Comorbidities or Special Populations

Pregnancy
Immuno- 
compromised*

HIV 
Infection

Asplenia/ 
Complement 
Deficiencies

Kidney failure, 
End-Stage 
Renal disease, 
or Hemodialysis

Heart or 
Chronic Lung 
Disease or 
Alcoholism

Chronic 
Liver 
Disease Diabetes

Health 
Care 
Personnel

Men Who Have 
Sex with Men

Influenza Annual

Pneumococcal conjugate 
vaccine (PCV13)

 
1 dose

     

Pneumococcal polysaccharide 
vaccine (PPSV23)

 
Every 5 years 

  

Meningococcal B vaccines 
subtype ACWY

  Multiple doses defined 
by vaccine type, 2 or 3 

     

Meningococcal B vaccines 
subtype B

  
 2 or 3 doses

     

*B- or T-lymphocyte deficiency, complement deficiencies, and phagocytic disorders excluding chronic granulomatous disease; HIV infection; chronic renal failure and nephrotic syndrome; leukemia, 
lymphoma, Hodgkin disease, generalized malignancy, and multiple myeloma; solid organ transplant; and iatrogenic immunosuppression including long-term systemic corticosteroid and radiation therapy.
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Invasive fungal infections are a significant cause of mortality 
and morbidity, particularly in immunocompromised patients 
with hematologic malignancies and hematopoietic stem 

cell recipients, as well as solid organ transplant recipients. In 
the United States, Candida accounts for the majority of cases of 
health care–associated bloodstream infections.1,2 Even in light of 
newly available antifungal agents, the costs of antifungals are sub-
stantial, while the mortality for invasive aspergillosis and invasive 
candidiasis remains high.3-7 Retrospective studies report that 30% 
to 50% of overall antifungal prescriptions were not optimized or 
inappropriate.8,9 The rate of inappropriate antifungal prescribing is 
similar to that for antibiotics, demonstrating the alarming need for 
antifungal stewardship.1 The role of stewardship may offer value 
to optimizing clinical outcomes while minimizing antifungal over-
use and costs, therefore also controlling resistance developed from 
selection pressure. Other challenges of treating invasive fungal 
infections include rising drug resistance and delayed initiation of 
therapy due to the lack of rapid and accurate diagnostic tools.

The extent of knowledge and understanding about anti- 
mycotic resistance and drug-resistant fungal infections is still 
unclear. Particularly, infections caused by Candida auris are 
of recent serious concern because of the inherent multidrug 
resistance of the fungi pathogen, limiting therapeutic options.10 
According to the Centers for Disease Control and Prevention 
(CDC) surveillance data, approximately 7% of all Candida St
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bloodstream isolates were fluconazole resistant and mostly iden-
tified as Candida glabrata.11,12 Additionally, echinocandin resis-
tance in C. glabrata isolates has doubled from 4% in 2008 to 8% in 
2014.13 Not only is antifungal resistance emerging with Candida 
species but it is also, more recently, increasing with Aspergillus 
species. Reported widespread azole resistance is also increas-
ing in Aspergillus fumigatus, which was first documented in the 
Netherlands and is now seen in various regions of the world.14 
Recent surveillance studies have identified azole resistance as a 
result of widespread environmental fungicide use.15,16

Compared with antibiotic stewardship, published experience 
focusing on antifungal stewardship, as well as drug-resistant fun-
gal pathogens, is sparse and limited but emerging. Nevertheless, 
rising bacterial and fungal resistance is an internationally rec-
ognized and public threat, leading to the increasing need for the 
implementation of antimicrobial stewardship as addressed by 
the newly effective Joint Commission standard for hospitals.17 

Additionally, the CDC offers support that complements other 
existing guidelines pertaining to antimicrobial stewardship, such 
as the recent 2016 guidelines by the Infectious Diseases Society 
of America (IDSA) and the Society for Healthcare Epidemiology 
of America.18,19 The IDSA guideline recommendations regarding 
interventions for optimal antifungal use focus on immunocom-
promised patients, including those with hematologic malignancy 
or solid organ transplant.

The Time for Antifungal Stewardship Programs Is Now
The growing threat of resistance and substantial costs for treating these infections accentuates  
the need for programs focused on appropriate treatment.
BY BETTY VU, PHARMD

BETTY VU, PHARMD

Dr. Vu is a Clinical 
Assistant Professor at 
Chicago State University 
and is in clinical practice 
at Rush University 
Children's Hospital in 
Chicago, Illinois. She 
completed her PGY-2 
residency in infectious 
diseases at Midwestern 
University Chicago 
College of Pharmacy. 
She is an active member 
of ACCP, IDSA, and SIDP.

Only 55% of physicians 
were able to correctly 
differentiate between 
fungal infection and 
colonization.
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IMPLEMENTATION AND IMPACT OF ANTIFUNGAL  
STEWARDSHIP PROGRAMS
In parallel with the CDC core elements of antimicrobial stew-
ardship, Muñoz and colleagues described 7 essential elements 
for antifungal stewardship.18,20 Although limited studies exist, 
there are some that highlight an overall positive impact of anti-
fungal stewardship and interventions. A 12-month prospective 
study in a British tertiary referral hospital either discontinued 
or changed nearly half of amphotericin B and echinocandin 
treatments after implementation of an antifungal stewardship 
on high-cost antifungals, leading to significant health care cost 
savings.21 Alternatively, a different stewardship approach may 
include interventions made on positive fungal cultures, which 
have shown various results on the impact on clinical outcomes, 
which may improve time to effective therapy,22 increase propor-
tion of patients who receive an ophthalmologic examination,23 or 
reduce 30-day mortality.24

CHALLENGES AND BARRIERS TO ANTIFUNGAL  
STEWARDSHIP PROGRAMS
There are numerous challenges in early diagnosis and treatment 
of invasive fungal infections, requiring the expertise of a col-
laborative group of trained infectious diseases specialists, clin-
ical microbiologists, and other specialists in main prescribing 
departments such as hematology and oncology.19 Microbiology 
labs at institutions may not be able to readily test and deter-
mine susceptibilities for fungal isolates. Therefore, clinicians are 
limited in distinguishing drug-resistant infections based only 
on clinical suspicion or comfort with de-escalating to narrower 
spectrum antifungals.

Within the IDSA guidelines, recommendations related to 
antifungal stewardship include interventions that incorporate 
nonculture-based fungal markers, candidemia-care bundles, 
and prospective audit and feedback, similar to antibiotic stew-
ardship.19 Utilization of galactomannan, (1-3)-b-D-glucan, or 
fungal polymerase chain reaction has demonstrated effective 
and safe reductions in antifungal treatment in high-risk patients 
with hematological malignancies. In addition, b-D-glucan is 
currently being studied to assist stewardships in de-escalation 
of broad-spectrum antifungals in patients with severe sepsis or 

Clinicians 
are limited in 
distinguishing 
drug-resistant 
infections based 
only on clinical 
suspicion.

septic shock receiving treatment in a multicenter, prospective, 
open-label, randomized trial.25 An example of other steward-
ship interventions includes implementation of candidemia-care  
bundles, which was associated with improved care such as 
increasing use of appropriate antifungal therapy and 
rates of ophthalmologic examinations.26

Specifically, with antifungal stewardship, there are 
certain areas for interventions that may differ from anti-
biotic stewardship to reduce antifungal resistance and 
selection pressure. For example, appropriate indications 
for antifungal prophylaxis and treatment should be evi-
dence-based and selected in clinical situations that are 
efficacious, while avoiding use where fungal or mold col-
onization may occur.20 Only 55% of physicians were able 
to correctly differentiate between infection and coloni-
zation in a survey of 200 providers, including those from 
medicine, pediatrics, and surgery, implying that there is a 
need for education on appropriate antifungal use.27 Both 
antimicrobial and antifungal stewardships prioritize 
education as a core element.18,20 Pharmacists have an expertise in 
pharmacotherapy that is pertinent for effective therapeutic drug 
monitoring, especially in optimizing antifungals with pharmaco-
kinetic variability.28 However, there are also limitations in avail-
ability of laboratory assays and validated efficacy and safety data 
on drug monitoring.

Overall, there is a great need for establishing antifungal stew-
ardships in institutions with significant antifungal use due to the 
growing resistance, substantial costs, and potential to optimize 
outcomes. This is a collaborative effort that requires the team-
work of specialists in dynamic areas among physicians, pharma-
cists, and microbiologists, at minimum. The success of antifun-
gal stewardship is defined on institution-specific needs and the 
epidemiology of the hospital. Documented inappropriate use of 
antifungals warrants opportunities for improvement and educa-
tion, as part of the core elements of stewardship. Opportunities 
include interventions requiring infectious diseases consultation 
for fungemia, candidemia-care bundles, appropriate use of diag-
nostic biomarkers, therapeutic drug monitoring, and retrospec-
tive audit and feedback. s

References are available at ContagionLive.com.
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Diagnostic testing for Lyme disease is chal-
lenging because of the low sensitivity of 
currently approved laboratory tests, the 

broad spectrum of clinical presentations, and 
differences in how clinicians interpret findings. 
Therefore, diagnosis may be optimized with a 
careful assessment of risk factors for exposure 
and the patient’s pattern of symptoms, according 
to experts who participated in a Contagion® Peer 
Exchange panel. 

The panelists also discussed novel technolo-
gies that could improve the sensitivity and spec-
ificity of laboratory-based diagnostic testing for 
Lyme disease, particularly in early-stage infec-
tions, but stated that mainstream adoption of 
these tests may be slow due to the reluctance of 
the Centers for Disease Control and Prevention 
(CDC) and other governing organizations to 
adopt new methods. 

LABORATORY-BASED DIAGNOSTIC 
TESTING: THE 2-TIERED APPROACH
The current guidelines for diagnostic testing of 
Lyme disease from the CDC and the Infectious 
Diseases Society of America recommend 2-tiered 
serologic testing with an enzyme-linked immuno-
sorbent assay (ELISA) followed by a confirmatory 
Western blot test if the ELISA is positive.1 However, 
the sensitivity for this 2-tiered approach is only 
about 50%, according to Samuel Shor, MD, FACP, 

and has been shown to be less 
sensitive in the early stages of 
the disease because of the lag 
time between infection and 
development of detectable lev-
els of antibodies.2 

Dr. Shor also pointed out 
that similar to results from 
tests for other infectious dis-
eases, an antibody immune 

response is likely to be demonstrated in patients 
with greater immune suppression. “The sicker 
you are, paradoxically, the more likely you’ll be 
overlooked,” he said.

Cultures of the Borrelia burgdorferi (B. burgdor-
feri) pathogen are considered by most experts to 
be the gold standard for confirming Lyme disease. 
However, culturing the pathogen is not routinely 
available in clinical practice because of the rela-
tively low sensitivity, long incubation time (cultures 

are kept for 8 to 12 weeks before 
being considered negative3), 
and need for complex growth 
media. Furthermore, a single 
dose of antibiotics may inter-
fere with the ability to culture 
the B. burgdorferi pathogen.4  

However, Leonard Sigal, 
MD, noted that the sensitivity 
and specificity of the 2-tiered 
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“You see a certain pattern that evolves; it’s a multisystemic 
illness that can evolve over time.”

However, Dr. Sigal pointed out that the broad spectrum 
of clinical presentations can drastically influence the clini-
cian’s index of suspicion. Although the characteristic ery-
thema migrans, facial palsy, lymphocytic meningitis, rapidly 
progressive heart block from Lyme carditis, and arthritis 
with large effusions would raise the clinician’s index of suspi-
cion (particularly in endemic areas), patients who have less 
well-defined symptoms with causes that are difficult to iden-
tify require a more careful assessment, stated Dr. Sigal. “The 
index of suspicion has to be high enough for you to actually 
say, ‘Well, I don’t know that this is Lyme disease, but if it is,  
I want to make sure that this person is treated.’ The question 
is, ‘What’s the reasonably high level of likelihood? ’” 

For patients in whom he has a moderate level of suspi-
cion, Dr. Shor administers a therapeutic trial of minocy-
cline, because of its high central nervous system penetra-
tion, for 1 month and assesses whether symptoms improve 
to determine if the symptoms were caused by Lyme disease. 
However, he warned that patients with Lyme disease may 
exhibit a Jarisch-Herxheimer response, an inflammatory 
response related to the introduction of or change in antibi-
otics in spirochetal infections, which may make their symp-
toms appear worse at first.

IMPROVING SENSITIVITY OF LABORATORY- 
BASED DIAGNOSTIC TESTING
The low sensitivity of the current 2-tiered testing and the 
broad spectrum of clinical presentations make diagnosis 
of Lyme disease a complex clinical process, according to  
Dr. Bransfield. He and the panelists discussed novel technol-
ogies that could improve laboratory-based testing and diag-
nosis, particularly in the early stages of disease.

Dr. Shor discussed a recent study6 that he and his colleagues 
published in which they used a novel analyte harvesting 
nanotechnology (Nanotrap particles) to super-concentrate 
urinary Borrelia outer surface protein A (OspA), a highly spe-
cific protein across multiple strains, and probed the urine 
samples with a highly specific anti-OspA monoclonal anti-
body. Prior to treatment, all 24 patients who received a new 
erythema migrans rash diagnosis tested positive for urinary 
OspA and 8 of 8 patients went from detectable to undetect-
able levels after symptom resolution post treatment. 

Dr. Shor also noted that this test could be particularly 
useful for patients in the early stages of disease, who often 
test negative on ELISA tests because they have not had an 

immunologic response. Dr. Sigal also added that 
Nanotrap particle–based testing may introduce 
a sensitive and specific option that is more con-
venient than polymerase chain reaction testing, 
which may be useful for diagnosing an active 
infection in patients but is difficult to perform 
regularly. 

However, Smith noted that the biggest obsta-
cle for this and other novel technologies may 
be persuading the CDC to adopt new testing 
methods. “The CDC is very reluctant to move 
on to new technology,” she said. “They want to 
stick with a 2-tier, antiquated test that, again, is 
probably missing at least 50% of our patients.” s

References are available at ContagionLive.com.

testing approach depends on what the 
clinician perceives as the gold standard 
and how he or she defines Lyme disease. 
Furthermore, Robert C. Bransfield, 
MD, DLFAPA, stated that using solely an 
antibody-based test for detection of the 
B. burgdorferi organism is problematic 
given that the microbe suppresses and 
evades the immune system. 

However, he and the panelists agreed 
that the immunosuppressive nature of B. 

burgdorferi is not the sole contributor to the inaccuracy of 
testing, as ELISAs and Western blotting are highly sensitive 
for HIV. Nevertheless, the panelists stated that the 2-tiered 
serologic testing has insufficient sensitivity to diagnose 
Lyme disease. 

CLINICAL DIAGNOSIS: GEOGRAPHIC CONSIDERA-
TIONS AND MULTISYSTEMIC MANIFESTATIONS
In the absence of a highly sensitive laboratory test, the pan-
elists discussed the importance of considering a patient’s 
risk factors for exposure and clinical presentation when 
assessing the likelihood of Lyme disease. According to data 
from the CDC, 95% of confirmed cases of Lyme disease were 
reported from 14 states in the northern and northeastern 

parts of the United States.5 
However, Patricia V. Smith also noted 

that many investigators believe that 
Lyme disease is more widespread than 
traditionally thought, and Shor empha-
sized the importance of using clinical 
judgment when obtaining a patient his-
tory. He cited risk factors for exposure, 
including travel or location within a high-
risk environment, but also stated that 

patients can still contract the disease in low-risk areas of the 
country, particularly in grassy areas and low brush, which 
are habitats for ticks and the mice that transfer them. 

When assessing the patient’s clinical presentation, Drs. 
Bransfield and Shor emphasized the importance of rec-
ognizing characteristic symptom patterns. According to  
Dr. Shor, arthralgia and arthritis often migrate from one 
joint to another with or without inflammation, and the auto-
nomic nervous system is often affected, with symptoms such 
as postural orthostatic tachycardia syndrome and fractioned 
and nonrestorative sleep. “I ask over 300 questions when-
ever I see a patient with Lyme disease,” said Dr. Bransfield.  

Robert C. Bransfield, 
MD, DLFAPA

Patricia V. Smith

The immuno- 
suppressive  
nature of  
B. burgdorferi  
is not the sole  
contributor to  
the inaccuracy  
of testing.
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Leonard Sigal, MD, left, listens as Robert C. Bransfield, MD,  discusses 
how he assesses the patient’s clinical presentation.
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(continued from cover)  
without receiving any drugs since 2008, according to an 
official press release on the discovery.

The child had been enrolled in a clinical trial, called 
Children With HIV Early Antiretroviral Therapy, or CHER, 
which was funded by the National Institute of Allergy and 

Infectious Diseases (NIAID). In the trial, investi-
gators looked at HIV-infected infants who were 
randomly assigned to 1 of 2 groups. One group of 
children received deferred ART, while the other 
received early, limited ART for either 40 or 96 
weeks. The South African child was 1 of 143 infants 
who received early ART for 40 weeks.

Before receiving ART, the infant presented 
with a high viral load, but after treatment, by the 
time the child was about 9 weeks, viral suppres-
sion was achieved, according to the press release. 
After the child reached 40 weeks, the investigators 
stopped the treatment and kept a close eye on the 
infant’s immune health. During follow-up exam-
inations over the course of several years, the child 
was reported to have remained in “good health,” 
according to the press release. The release also stated 
that although it is “not standard practice in South Africa 
to monitor viral load in people who are not on ART, 
recent analyses of stored blood samples taken during 

follow-up showed that the child has maintained an undetectable 
level of HIV.”

When the child was 9 and a half years old, the investigators per-
formed laboratory and clinical studies dedicated to looking at the 
child’s immune health and HIV presence. Their findings, accord-
ing to the press release, were as follows:

Other than a reservoir of virus that was integrated into a 
tiny proportion of immune cells, they did not detect evidence 
of infection. The child had a healthy level of immune cells and 
an undetectable viral load and presented with no associated 
symptoms. A trace of immune system response to the virus was 
detected, but they found no evidence that the virus was capable 
of replication.

Furthermore, the child did not exhibit any genetic characteris-
tics associated with spontaneous control of the virus, which sug-
gests that the “40 weeks of ART provided during infancy may have 
been key to achieving HIV remission.”

“To our knowledge, this is the first reported case of sustained 
control of HIV in a child enrolled in a randomized trial of ART 
interruption following treatment early in infancy,” said Amy 
Violari, FCPaed, coleader of the reported case and CHER trial, 
in the press release. Caroline Tiemessen, PhD, whose laboratory 
is analyzing the child’s immune system, added that they believe 
there may be other factors at play in addition to the early ART 
that resulted in HIV remission. They hope to find out more by fur-
ther studying the child.

This is not the first time that a child who received treatment early 
on in their life achieved prolonged control of the virus after stop-
ping treatment. The “Mississippi baby,” who was born with the virus 
in 2010, received treatment just 30 hours after birth and stopped 
the treatment at about 18 months. The child did not need drugs to 
control the virus for 27 months before it was detected in her blood. 
Investigators reported another similar case in 2015, when a French 
child born with the virus in 1996 started treatment at 3 months 
and stopped treatment between 5.5 and 7 years of age. That child 
achieved prolonged control of the virus without drug assistance 
“more than 11 years later,” according to the press release.

“Further study is needed to learn how to induce long-term 
HIV remission in infected babies,” Anthony Fauci, MD, director 
of NIAID, of the National Institutes of Health, said in the press 
release. “However, this new case strengthens our hope that by 
treating HIV-infected children for a brief period beginning in 
infancy, we may be able to spare them the burden of lifelong ther-
apy and the health consequences of long-term immune activa-
tion typically associated with HIV disease.” s

IAS 2017

HIV-Infected Child Maintains Remission Without 
ART Since 2008
BY KRISTI ROSA

This is not the first 
time that a child 
who received 
treatment 
early on in their 
life achieved 
prolonged control 
of the virus 
after stopping 
treatment.
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SUMMARY OF THE GLOBAL HIV EPIDEMIC (2016)

Number of people 
living with HIV in 2016

People newly infected 
with HIV in 2016

AIDS deaths in 
2016

Totoal 36.7 million [30.8 million - 42.9 million]
Adults 34.5 million [28.8 million - 40.2 million]

Women 17.8 million [15.4 million - 20.3 million]
Men 16.7 million [14.0 million - 19.5 million]

Children (<15 years) 2.1 million [1.7 million - 2.6 million]

Total 1.8 million [1.6 million - 2.1 million]
Adults 1.7 million [1.4 million - 1.9 million]

Children (<15 years) 160,000 [100,000 - 200,000]

Total 1.0 million [830,000 - 1.2 million]
Adults 890,000 [740,000 - 1.1 million]

Children (<15 years) 120,000 [79,000 - 160,000]
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Source: UNAIDS/ WHO estimates.

Treating HIV-
infected children in 
infancy may save 
them the burden of 
life-long therapy.
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(continued from cover)  
WHO director-general, commented on 
this growing threat in the alert, stat-
ing, “Antimicrobial drug resistance is 
a growing challenge to global health 
and sustainable development. We need 
to proactively address the rising levels 
of resistance to HIV drugs if we are to 
achieve the global target of ending AIDS 
by 2030.”

WHO stressed in its alert statement 
that “mathematical modelling shows 
[that] an additional 135,000 deaths and 
105,000 new infections could follow in 
the next 5 years if no action is taken, 
and HIV treatment costs could increase 
by an additional US $650 million during 
this time.”

HIV can develop resistance to drugs 
when individuals do not adhere to their 
prescribed treatment plan, according to 
the statement. This lack of adherence is 
often the result of not having consistent 
access to quality HIV treatment and care. 
According to the report, those individu-
als who do have resistance to the HIV 
drugs will often “start to fail therapy and 
may also transmit drug-resistant viruses 
to others. The level of HIV in their blood 
will increase, unless they change to a dif-
ferent treatment regimen,” something 
that may require more-expensive drugs 
that individuals in low- and 
midincome countries may 
have a hard time obtaining. 

A total of 36.7 million indi-
viduals are living with HIV 
worldwide, and, according to 
available data from the WHO 
report, 19.5 million of these 
individuals “were access-
ing antiretroviral therapy in 
2016.” Although the major-
ity of these individuals are 
reported to be responding 
well to treatment, additional 
instances of drug resistance 
continue to occur. To this 
end, WHO will be issuing new 
guidelines “to help countries 
address HIV drug resistance,” 
according to the alert. Those 
countries where resistance 
has been detected are urged 

to reassess their HIV treatment programs 
and take immediate action if treatment 
failure is detected.

“When levels of HIV drug resistance 
become high, we recommend that coun-
tries shift to an alternative first-line 
therapy for those who are starting treat-
ment,” said Gottfried Hirnschall, MD, 
director of WHO’s Department of HIV/
AIDS and Global Hepatitis Programme, 
in the alert.

Collaboration with major partners 
from all corners of the world will be 
required to tackle the threat of HIV drug 
resistance. Therefore, according to the 
alert, WHO is releasing a new 5-year 
Global Action Plan that will “call on all 
countries and partners to join efforts to 
prevent, monitor, and respond to HIV 
drug resistance and to protect the ongo-
ing progress [toward] the Sustainable 
Development Goal of ending the AIDS 
epidemic by 2030.”

WHO also announced that it is devel-
oping “new tools to help countries mon-
itor HIV drug resistance, improve the 
quality of treatment programs, and tran-
sition to new HIV treatments, if needed.” 
The new guidelines and reports were pre-
sented at the International AIDS Society 
Conference in Paris: 9th IAS Conference 
on HIV Science. s

IAS 2017

As HIV Drug Resistance Grows, 
WHO Calls for Global Action
BY DANIELLE MROZ, MA

Box. WHO Key Guidelines and Normative Tools include:
•	 A new information note on point-of-care early infant 

diagnosis assays to support the timely detection of 
children with HIV

•	 The results of the Self-Testing Africa initiative, an 
implementation research effort, together with a 
new landscape report on rapid diagnostic tests for 
HIV self-testing

•	 A prioritized research agenda for children and ado-
lescents to address low treatment scale-up and 
quality care for this group

•	 New guidelines on advanced HIV disease and rapid 
initiation of antiretroviral therapy (ART) recommend-
ing screening, treatment, and prophylaxis for major 
opportunistic infections (such as tuberculosis and 
cryptococcal disease) and rapid initiation of ART and 
adherence support for people with advanced HIV

•	 A new report outlining how countries can provide 
differentiated-care tailored services for different 
needs of patient groups

•	 A new technical update advising countries on what 
to consider when transitioning to a new treatment 
regimen, including dolutegravir
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(continued from cover)  
clinicians, at the Society of Infectious Disease Pharmacists 
Society Day at the American Society for Microbiology Microbe 
2017 conference, particularly considering the recent introduc-
tion of the PRE-PEN, a test for penicillin allergy now used at many 
hospitals across the country.

According to Dr. Jeffres, the majority of penicillin allergy labels 
indicated for patients are inaccurate, and it is this inaccuracy 
that leads to an increase in the use of secondary antibiotics (such 
as vancomycin and fluoroquinolones). Increased use of these 
antibiotics may lead to an upsurge in resistant infections. In addi-
tion, further data have shown that the mislabeling of penicillin 
allergies has led to more treatment failures and an overall cost 
increase to the patient.1-4

As any clinician will admit, though, once a patient is labeled 
as having a penicillin allergy, it is hard to declassify them. When 
a clinician attempts to prescribe a preferred antibiotic to that 
patient, red flags abound in the electronic medical record indi-
cating potential cross-reactivity for that antibiotic class for the 
patient. Dr. Jeffres argues, however, that clinicians should not be 
looking at cross-reactivity among drug classes but rather between 
specific antibiotics, even within class.

For example, results from new research have shown that 
patients with a true-penicillin allergy tend to have similar reac-
tions to those antibiotics that share a similar side chain with 
penicillin. To illustrate, Dr. Jeffres shared a chart (available online 
at contagionlive.com/link/218) showing the side chain similari-
ties between cephalosporins and penicillin. She highlighted that 
cefoxitin and penicillin share a similar side chain, but cefazolin, 
for example, does not share a side chain with any beta-lactam.

Clinical data to support these findings include a study out of 
Italy that looked at patients with delayed onset reactions to peni-
cillin.5 The investigators performed skin and patch testing on 214 
patients and found that none had reactions to beta-lactams with 
dissimilar side chains to penicillin, including cefuroxime, cef-
triaxone, or aztreonam. However, 20% of the patients who were 
allergic to penicillin were also allergic to either cephalexin, cefa-

clor, or cefadroxil. These 3 cephalo-
sporins all have similar side chains 
to either ampicillin or amoxicillin.

Additional research included a 
“robust” study of 24 individuals who 

were indicated to have immediate allergic reactions to cepha-
losporins.6  The investigators performed skin tests of different 
cephalosporins on the individuals and found that 9 of the 24 
individuals had more than 1 cephalosporin allergy. Eight of the 
9 individuals all had cross-reactivity between cefotaxime, ceftri-
axone, and/or cefuroxime. All these antibiotics share a similar R1 
chain (which amounts to a double bond off a nitrogen, next to the 
beta-lactam base structure).

All told, the cross-reactivity between penicillins and ceph-
alosporins with similar side chains appears to be about 20%. 
The cross-reactivity between similar cephalosporin side chains 
appears to be about 40%.5,6

Recent data regarding carbapenem cross-reactivity appears to 
be a little more promising. One meta-analysis found that about 
0.1% of individuals with a penicillin allergy will also react to a 
carbapenem.7,8 Of course, these data are not without limitations, 
such as the fact that the investigators analyzed only published 
literature. Results from more-definitive testing showed that no 
patients with either immediate or delayed penicillin allergies 
reacted to skin or intravenous challenges of imipenem, mero-
penem, or ertapenem. This supports the idea that side chains are 
the allergic determinants, as carbapenems have dissimilar side 
chains to penicillin.

According to Dr. Jeffres, there are adequate data to support 
that skin, oral, and intravenous challenges show a lack of allergic 
reaction in patients with a penicillin allergy to antibiotics with 
dissimilar side chains (data on the penicillin to penicillin class 
cross-reactivity notwithstanding).

Based on these findings, what should clinicians do when they 
have a patient with a history of penicillin allergy who needs a pen-
icillin to treat an infection? As with most medical conundrums, 
the answer is not simple. Certainly, clinicians can give every 
patient with a penicillin allergy a skin test. Research has shown 
that these tests are simple and quick and work to increase appro-
priate beta-lactam use. However, Dr. Jeffres said that the test has 
low clinical utility. The penicillin skin test identifies only immu-
noglobulin E (IgE) reactions, and the results of the test would 
not de-label a patient as no longer having an allergy to penicil-
lin, unless they have a history of IgE reaction. Clinicians should 
know that they can safely use cephalosporins and carbapenems 
in these patients without administering a skin test.

Because of the importance of side chains, Dr. Jeffres advised 
the audience to not blindly accept a penicillin, cephalosporin, or 
carbapenem allergy listed on a patient chart. Clinicians should 
push further to find out the specific medication to which the 
patient showed an allergic reaction. Dissimilar cephalosporins 
and carbapenems should be used, and clinicians should update 
the patient’s allergy label if a beta-lactam is tolerated, even if 
the tolerance is unrelated. The more data made available to all  
clinicians interacting with the patient, the easier it will be to make 
informed and appropriate decisions about that patient’s care.

Although these actions may amount to some small extra steps 
for the clinician, they could amount to greater positive outcomes 
for the patient and more-appropriate antibiotic use, which would 
ultimately positively affect the entire population. s

References available on ContagionLive.com.
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Contagion®: How do you think the future of medicine 
will incorporate microbiome-based therapies?
Dr. Relman: That is hard to predict given so many uncertain-
ties. One area of the future may be microbiome research, which 
may help with diagnostics and prognostics to find patients at 
greater risk for developing infections like Clostridium difficile  
(C. difficile). A second area may be in treatment, but I’m cau-
tiously optimistic as it is still not so simple. A few examples of 
therapeutically beneficial small molecules made by bacteria 
have been identified.

The third area of future focus is in prevention. It will be possi-
ble at some point to sort out what confers stability or resilience 
in a person who is about to enter hospitalization, or take a drug, 
or experience a surgical procedure, or is at risk of some disease 
condition. An intervention may involve provision of groups of 
organisms thought to be beneficial, into the gut, followed by 
feeding of those organisms to keep them there. It is important 
to remember that data indicate that it is hard to instill an organ-
ism and get it to stay. Therefore, we must know how to feed and 
promote said therapeutic groups of organisms.
 
Can we get these organisms through an orally 
ingested pill, instead of insertion of a pill rectally  
(as in the case of fecal microbiota transplant)?
Fecal transfer is being done in a pill, but it turns out you need 
more organisms to have an effect if you administer it orally than 
if you administer it rectally. We are talking about needing lots of 
pills, like 20 to 30 big pills a day, to get past the stomach. Someday 
we should be able to do this, for sure. There are many compa-
nies and researchers trying to sort out the minimum ecosystem 
needed, eg, 14 different strains for 14 different people. Then, the 
bacteria have to be fed appropriately or else they will be elimi-
nated by selective advantage. The reason fecal transplants work 
so well is that they are given to the person precisely at the time 
they are beginning their recovery from a bout with C. difficile coli-
tis. Most significantly, these people have a damaged ecosystem in 
their gut that is teetering and more vulnerable to elimination. If 
it’s left alone, it creates an inflammatory environment that most 
healthy bacteria cannot tolerate, while C. difficile thrives. Now 
that we understand this, the organisms must be fed properly 
during this time while we are also introducing antibiotics target-
ing C. difficile.
 
Speaking of feeding the organisms, can an individual 
also experience bacterial effects from frozen 
vegetables in a “food as medicine” paradigm?
Definitely. This can help indirectly, in the sense that many fruits 
and vegetables will properly feed your beneficial organisms by 
providing fiber, and potentially directly, [by] providing thera-
peutic beneficial organisms. The freezing process does not kill 
everything—organisms with spores, capsules, or strong cell 
walls can survive and then thrive. For example, in a study pre-
sented at the ASM Microbe conference, a small molecule was Sc
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identified in Lactobacillus that inhibits the growth of antibiot-
ic-resistant organisms. A few years ago, another study identi-
fied a small molecule named lactocillin that is made by a dif-
ferent Lactobacillus species that normally lives in the vagina. 
[The molecule] doesn’t affect healthy bacteria, but it does have 
potent antibacterial activity against a range of gram-positive 
vaginal pathogens.

Can you discuss the connection between the 
microbiome and neurodegenerative disease? 
I have followed the work of Dr. Perlmutter [neurologist David 
Perlmutter, MD, in private practice in Naples, Florida, and author 
of Grain Brain, among other books]. It’s interesting and worthy of 
further exploration, but I am concerned with the links he makes 
between the microbiome and a variety of clinical disorders. These 
are usually associations, not causation studies. Secondly, if there 
is a link between the microbiome and depression or Parkinson’s 
disease, for example, it seems likely that it would be a small con-
tribution, because we are already aware of other factors that are 
known to be connected. [However,] that doesn’t mean we should 
not be focusing on it, because it may be one of the things that we 
can do something about. We cannot typically do anything about 
a genetic problem, but changes in the microbiome are conceptu-
ally simple.
 
Any there other anatomies that are addressed in 
microbiome research besides the gut?
The first anatomy of microbiome research focus was the mouth. 
The most common infectious disease in the United States is, in 
fact, gum disease or oral cavities, but, unfortu-
nately, the research community that studies the 
mouth typically publishes in different journals 
and goes to different meetings. They have a long 
proud tradition. It is unfortunate that there is 
not more overlap in the research communities. 
Other non-gut anatomies of focus in microbi-
ome research include the skin and vagina.
 
What are the next steps for your research?
We are working on several things. We are gen-
erally interested in what makes the microbi-
ome stable and what allows it to recover from a 
disturbance—for example, the introduction of 
an antibiotic. We do a lot of longitudinal stud-
ies involving healthy people, where we observe 
what happens to the microbiome after a colonic 
clean-out, antibiotic, drug, or diet shift. By look-
ing at many people, we try to find the common 
features they have for remaining stable. 

We are also looking at pregnancy and how [the microbiome] 
affects gestational outcome. Most significantly, we are finding 
that a certain kind of microbiome promotes premature labor. 
Hopefully, one day, we may help to prevent premature delivery, 
and instead promote full-term, healthy in utero development. s

ASM Microbe 2017
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coinfections is antibiotic pressure. Disruption of the gut flora 
can lead to decreased immunity, which promotes colonization 
by Candida and the presence of the microbe in the blood (candi-
demia). C. difficile can also take advantage of altered gut flora to 
establish an infection. The 2 infections often occur separately, but 
they can co-exist. How often that occurs is unclear.

“Our objective was to describe the prevalence and clinical 
characteristics of candidemia patients with C. difficile coinfec-
tion and to identify potential risk factors for the development of 
candidemia-C. difficile coinfection in patients with candidemia,” 
said Sharon Tsay, MD, Mycotic Diseases Branch and Epidemic 
Intelligence Service, CDC, during an oral abstract session at the 
2017 ID Week Conference in San Diego, California. 

The coinfection was defined as the diagnosis of C. difficile infec-
tion within 90 days of the identification of candidemia. The data 
were from CDC candidemia surveillance surveys from 2014 to 
2016 conducted nationwide as part of the agencies’ Emerging 
Infections Program. Data collected included demographics, 
microbiology, underlying medical conditions, health care expo-
sures, and death.

Of the 2129 cases of candidemia, 193 (9%) patients were coin-
fected by C. difficile and 1936 (91%) displayed candidemia. About 
two-thirds of the C. difficile infections were detected prior to 
candidemia diagnosis (median 10 days), with the remaining one-
third detected a median of 7 days after candidemia diagnosis. 
Demographically, the coinfected patients were comparable to 

their counterparts with candidemia alone with respect to age 
(19-44, 45-64, and ≥65 years), sex, and black race. 

The similarities between the 2 patients group extended 
to underlying conditions, including liver disease, inflamma-
tory bowel disease, pancreatitis, hematologic malignancy, 
stem cell transplantation, and HIV. Differences in underlying 
conditions between the coinfected and candidemia groups 
included prevalence of diabetes (42% vs 31%; odds ratio [OR], 
1.61; 95% CI, 1.19-2.18) and solid organ transplant (6% vs 2%; 
OR, 4.07; 95% CI, 2.06-8.07). 

Comparison of health care exposure revealed difference 
between the coinfected and candidemia groups concerning 
hemodialysis (23% vs 12%; OR, 2.19; 95% CI, 1.52-3.16), prior hos-
pitalization (72% vs 57%; OR, 1.89; 95% CI, 1.37-2.62), and central 
venous catheterization (79% vs 69%; OR, 1.63; 95% CI, 1.14-2.33). 
The groups were comparable concerning the Candida species 
isolated and the 30-day mortality rate (both 25%).

Multivariate logistic regression analysis revealed 4 risk fac-
tors of coinfection: diabetes (OR, 1.41; 95% CI, 1.03-1.92), solid 
organ transplant (OR, 2.95; 95% CI, 1.46-6.00), hemodialysis (OR, 
1.82; 95% CI, 1.24-2.67), and prior hospital stay (OR, 1.74; 95% CI, 
1.26-2.43).

Because the data were collected from case report forms, no 
other information on the C. difficile infections including treat-
ment was available.

“In patients with C. difficile infection, 1 in 100 developed can-
didemia. In patients with candidemia, nearly 1 in 10 had C. dif-
ficile infection. The message for clinicians is to be vigilant. Look 
for candidemia and C. difficile infection occurring together. 
Clinicians should identify patients at greater risk and review best 
practice for antibiotic prescribing,” said Dr. Tsay. s
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“To really understand hepatitis A virus out-

breaks, it’s important to understand the global 
patterns of transmission,” Dr. Foster explained.  
In the United States, endemicity is very low and 
outbreaks are uncommon; hepatitis A infection 
is typically seen in travelers who have visited 
endemic regions. However, she added, “When out-
breaks do occur, they can be large and prolonged.”

The hepatitis A vaccine was first introduced 
in 1995, according to the CDC, and since then, 
health care professionals routinely vaccinate all 
children, travelers to certain countries, and per-
sons considered at-risk for infection. “Since the 
introduction of the hepatitis A vaccine, reported 
cases of hepatitis A infection have decreased by 
95%,” Dr. Foster shared. 

Although incidence has decreased in all age 
groups, high rates of infection remain in adults; 
before the vaccine, most outbreaks involved 
asymptomatic children. As individuals grow 
older, not only are they more likely to be symp-
tomatic, but the severity of the disease and their 
likelihood of experiencing adverse consequences 
increase. Perhaps even more unsettling is that 
there are no universal vaccination recommenda-
tions for adults, and vaccination uptake among 
at-risk adults, who do have existing vaccination 
recommendations, remains low.

The 5 largest hepatitis A virus outbreaks in 
the United States, in the postvaccine era, have 
occurred within the last 5 years, with over 1400 
outbreak cases having been reported to the CDC 
in just the last 15 months. “And just to put this 
into perspective,” Dr. Foster stated, “only 459  
outbreak cases were reported in the 10 years 
between 2005 and 2015,” underscoring the sever-
ity of the current situation.

“Another distinctive aspect about the recent 
hepatitis A outbreaks from the past year is that 
there was a shift to hepatitis A genotype 1B,”  
Dr. Foster shared. She added that most of the  
outbreaks that have occurred within the last  
5 years have been associated with genotype 1B, 
including the current outbreak in San Diego.

To this end, Dr. McDonald took the audience 
on a journey from the beginning of the San Diego 
hepatitis A outbreak investigation up to current 
efforts being made to quell it. This outbreak started 
in early March 2017, when an increase in the num-
ber of hepatitis A cases was noted to be above 
baseline. “From November 2016 through February 
2017, between 7 and 9 cases were expected and 19 
cases were reported,” he shared.

The San Diego County Health and Human 
Services Agency investigation approach included:
• The administration of a standard hepatitis A 

questionnaire addressing potential exposure 
sources ( food, drink, close contact)

• A supplemental questionnaire that looked at 
drug use, homeless service access, hygiene 
practice, and restroom use

• Identification of cases with sensitive occupa-
tions ( food handlers or health care workers)

• Investigating possible sources of the outbreak 
( food, water, drugs) in conjunction with envi-
ronmental health workers

• Arrangements to send specimens to the CDC’s 
Viral Hepatitis branch to confirm presence of 
hepatitis A virus RNA

“From 2009 to 2016, there were just 24 to 36 
cases per year,” Dr. McDonald reported, most 
likely due to the introduction of the hepatitis A 
vaccine. However, in 2017, there has been a rise. 
“As you can see in 2017, we are now at just under 
500 cases reported so far.”

He confirmed that as of Monday, October 2, 
2017, there have been 481 confirmed and proba-
ble cases associated with the ongoing outbreak as 
well as 17 deaths; 70% of those infected required 
hospitalization. Those infected range in age from 
5 to 87 years, with the 5-year-old being the only 
pediatric case in this outbreak. A total of 33% 
of those infected are homeless and illicit drug 
users, 17% are homeless only, and 12% are illicit 
drug users only. “Most of the cases live in group 
homes, single-room occupancy hotels, or jail and 
have shared restroom facilities with one of those 
2 at-risk groups,” he added.

The majority of the cases in the outbreak are 
genotype 1B, and several of the infected individu-
als are suffering from a coinfection, with 17.5% of 
cases coinfected with hepatitis C and 5.8% coin-
fected with hepatitis B. Unfortunately, despite 
exhaustive investigation, a common source of the 
outbreak has yet to be identified.

Health care officials remain vigilant in their 
efforts to quell the outbreak. Their efforts include:
• Developing an Incident Command System to 

manage the outbreak
• Conducting case investigations
• Providing postexposure prophylaxis
• Ongoing communication with the United  

States  Department of Housing and Urban 
Development on housing and sanitation

• Issuing a local health emergency advisory on 
September 1, 2017

The overall strategy to tackle this outbreak has 
involved vaccinating individuals who are at risk 
of infection, promoting proper sanitation and 
hygiene, and providing education for prevention.

“Hepatitis A is a routine childhood vaccination 
and children are well immunized in San Diego. 
However, like most of the country, and as Dr. Foster 
mentioned, we have lots of room for improvement 
in adults, particularly in travelers, men who have sex 
with men, illicit drug users, and people with chronic 
liver conditions,” Dr. McDonald stressed. A total of 
45% of hepatitis A cases are illicit drug users and 
none had been previously immunized, indicating 
“major missed opportunities for prevention.” Local 
recommendations that have been raised to fix the 
problem have been: vaccinating the homeless, vac-
cinating those in close contact with the homeless 
population, and janitorial and sanitation workers.

In addition to these recommendations, efforts 
are being made on a street level, including mass 
vaccination events where health care workers 
take to the streets to make the vaccine available 
to at-risk individuals. The efforts seem to be work-
ing: 54,073 vaccinations have been issued since 
the outbreak was identified.

Efforts have also been made to improve sani-
tation. Over 5000 hygiene kits were developed 
and distributed to educate individuals on pro- 
per hygiene practices, and disinfection guide-
lines have been circulated. Furthermore, 66 
handwashing stations were installed in areas 
with high concentrations of at-risk individuals. 
“And we’ve actually researched and provided, to 
local cities, street sanitation protocols to better 
address the environmental burden of hepatitis 
A,” Dr. McDonald added.

More work is underway. Since the presentation 
at ID Week, Jerry Brown, the governor of 
California, declared a state of emergency to help 
direct funds toward controlling the outbreak and 
providing adults hepatitis A vaccines. In addition, 
community talks, public ad campaigns, and fact 
sheets have all been designed and distributed to 
educate the public, particularly those individuals 
who are at highest risk for hepatitis A infection. 

“We continue to work with community stake-
holders to increase vaccination efforts and aware-
ness,” Dr. McDonald concluded in his presenta-
tion. The hope is that with these efforts, health 
officials will be able to turn the tide in the fight 
against this massive hepatitis A virus outbreak 
and hold off future infections. s

Follow the outbreak on the Contagion® 
Outbreak Monitor at ContagionLive.com/link/231
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Health Officials Respond to “Surprising Return” of 
Hepatitis A
BY KRISTI ROSA
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Since it was approved by the US Food 
and Drug Administration (FDA) in 2012,  
preexposure prophylaxis (PrEP) has changed 

the HIV prevention landscape in the United States. 
At the end of the first quarter of 2017, an estimated 
120,000 Americans were taking emtricitabine/
tenofovir disoproxil fumarate (FTC/TDF) for PrEP. 
The number of new prescriptions remained stable 
at around 11,000 per quarter in 2016. This is good 
news for domestic prevention efforts, but data 
presented at the 2017 International AIDS Confer-
ence in Paris, France,1 highlight some of the con-
tinued challenges faced in our expansion of PrEP.

Investigators from Gilead Sciences, the manu-
facturer of FTC/TDF, examined pharmacy fulfill-
ment data from January 2012 through September 
20162 to describe trends and patterns in pre-
scribing. In the first 2 years following FTC/TDF’s 
approval, women made up almost half (42%) of 
all individuals prescribed FTC/TDF for HIV pre-
vention. Since 2014, the proportion of women 
has decreased dramatically, currently accounting 
for only 15% of all recipients. In addition, young 
adults represent a disproportionately small num-
ber of PrEP users relative to their importance 
as a key risk group3; just 11% of men and 24% 
of women prescribed PrEP were under age 25. 
Although only 40% of prescriptions had associ-
ated race and ethnicity information, the trends 
seem likely to reflect fundamental inequities in 
health care access across the United States. In 
2015, blacks and Hispanics/Latinos accounted 
for 45% and 24% of all new HIV diagnoses4 in the 
United States, respectively,  yet they comprised 
less than a quarter of all PrEP recipients (13% 
Hispanic/Latino, 10% black) across the 4 years of 
available data. (Figure).

Taken together, the unevenness of PrEP’s 
uptake across at-risk groups highlights the work 
that remains to be done in implementation and 
scale-up; bringing attention to these disparities 
is a necessary first step in bringing about change. 
However, it is important to keep in mind that 
although PrEP can have a meaningful impact on 
HIV incidence, it is by no means a magic bullet. 

In fact, modeling data from the Centers for 
Disease Control and Prevention (CDC)6 esti-
mate that PrEP implementation can be expected 
to avert approximately 17,000 new infections 
over a 5-year period, assuming all the goals of 
the National HIV/AIDS Strategy7 are reached. 
In contrast, 168,000 infections could be pre-
vented if 85% of individuals diagnosed with HIV 

were linked with care, and 80% of those linked 
with care are virologically suppressed. Clearly,  
antiretrovirals used as PrEP and treatment as 
prevention have an important role to play in con-
trolling the domestic epidemic, but their poten-
tial has not yet been fully realized.

Where do we go from here? Gilead’s data sug-
gest that over the past year, the number of new 
prescriptions for PrEP has plateaued, but there 
are more than 120,000 people in the United States 
who are potential candidates for PrEP. Indeed, 
CDC analyses8 suggest that 1 in every 4 men who 
have sex with men, 1 in every 5 individuals who 
inject drugs, and 1 in every 200 heterosexuals 
has at least 1 indication for PrEP per the US Pub-
lic Health Service’s 2014 guidelines,9 for a total of 
about 1.2 million Americans. 

Those of us in the HIV prevention community 
need to expand our efforts to introduce and demy-
stify PrEP for frontline providers and members 
of key, at-risk populations. Across the country, 
local AIDS education and training centers10 have 
taken up this challenge. At the North Carolina 
AIDS Training & Education Center (NCATEC), 
we have partnered successfully with state and 
local health departments, AIDS advocacy groups, 
and community-based organizations to work on 
PrEP expansion. Since our efforts began in late 
2014, NCATEC has curated a searchable map of 
known prescribers,11 allowing both consumers 
and providers to identify access points nearby. 
Examination of our map over time has allowed 
us to identify geographic gaps in service avail-
ability, which largely (and unsurprisingly) fall in 
rural, impoverished areas. In these communities, 
access to health care often depends on safety net 
providers located in community and rural health 
centers and public health department clinics. 

In collaboration with Duke University, we have 
examined barriers to PrEP expansion into local 
health departments12 and are working on local-
ized, tailored solutions to address them. 

In addition to our work with rural PrEP access, 
we have partnered with campus health centers 
across the state’s university system to make sure 
they are able to provide comprehensive sexual 
health services to their students. The specific 
inclusion of historically black colleges and univer-
sities has been an important part of our outreach 
efforts in North Carolina, as well, with trainings 
on their campuses provided by infectious dis-
eases clinical faculty from both the University of 
North Carolina and Duke University.

Our success in PrEP implementation in a rural 
Southern state is a source of pride, but we have 
much work to do in the years to come. As we 
gather data on the state of PrEP expansion, we 
must continue to share our findings with advo-
cacy groups and policy makers to shine a light 
on the structural inequalities that are restricting 
access. This is especially true in states that opted 
not to expand Medicaid,13 many of which are in 
the Southeast; the uncertain fate of the Patient 
Protection and Affordable Care Act has further 
complicated the situation for some at-risk individ-
uals. Although those living with HIV can leverage 
a variety of services to help stably engage in care, 
none of those are available to uninfected, at-risk 
individuals—even though they often face similar 
challenges in transportation, employment, unsta-
ble housing, and care for mental health or sub-
stance use. These are formidable challenges to be 
sure, but not insurmountable, provided that there 
is political will and pressure applied from knowl-
edgeable professionals like you. s

References are available at ContagionLive.com.

The State of PrEP in 2017: Recent Data and 
Current Challenges
Although a once-daily pill to prevent HIV exists, US populations at highest risk have the lowest rates of usage. 

BY CHRISTOPHER B. HURT, MD

Figure: US Population, PrEP Utilization, and HIV Incidence1,2
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