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Mycobacterium abscessus complex (MABC) causes 
pulmonary and extrapulmonary diseases, including 

skin and soft tissue infections, bacteremia, and 
disseminated disease in immunocompromised hosts.

Multidrug-Resistant Infections

Challenges in the Management of 
Mycobacterium abscessus Complex
This pathogen is the third most frequently isolated nontuberculous mycobacteria seen  
in the United States. Here is a review of how it presents and treatment options.

by James M. Crosby, DO; Marice Ruiz Conejo Castillo, MD; Subramanya Shyam 
Ganti, MD, MBBS; and Takako S. Schaninger, MD
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Why Aren’t We Better 
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by Katrine L. Wallace, PhD; and Jessica 
Malaty Rivera, MS

HIV/AIDS

Preparing for the 
Next Long-acting 
Antiretrovirals
by Valencia Oglesby, DO; and David  
E. Koren, PharmD, MPH, BCPS,  
AAHIVP, FIDSA 

The morbidity and mortality in 
patients with necrotizing soft 
tissue infections (NSTIs) remain 

high, with about one-fifth of patients 
experiencing amputation or death.1 
Although the mortality rate of patients 

The United States is experiencing 
a diligent push to return to a 
“pre-COVID” version of normalcy. 

President Biden declared the pandemic 
over,1 and the Centers for Disease 
Control and Prevention (CDC) changed 
its COVID-19 metrics to report less 

The early days of the HIV/AIDS 
epidemic were full of both confu-
sion and invention, with so much 

to learn about how to diagnose and 
treat an illness affecting vulnerable 
communities around the world. In the 
40 years since, repeated medical and 
pharmaceutical breakthroughs have 

A group of mycobacteria that usually 
produce mature growth on media 
plates within 7 days are collectively 

called rapidly growing mycobacteria (RGM). 
Mycobacterium abscessus complex (MABC) 
is one of the most commonly isolated 

RGM in respiratory specimens and also 
the most pathogenic organism in the 
group.1,2,3 Since the discovery of M abscessus 
in 1952, the taxonomy and nomencla-
ture has been changed multiple times. 
Now there are 3 proposed subspecies 
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Hope: Getting to a 
Diagnosis and Time 
to Therapy Sooner

Hope is more than a 4-letter word. Hope is what 
makes providers strive to continue to care for patients, 
perform studies, and find novel approaches to deliver 
therapies. All so that clinicians can alleviate patients’ 
pain and suffering.

Some hospitalized patients wait days to find out their 
diagnosis, and clinicians will often take a wide approach 
in prescribing antibiotics to make sure their patients 
are getting enough coverage. This can lead to resis-
tance or to inappropriate therapy and coverage. And 
although clinicians are acting in patients’ best inter-
ests, there may be other strategies and approaches to 
reduce the time to optimal therapy (TTOT) from days to 
even hours. 

Diagnostic stewardship, for example, is a novel 
concept that is really evolving and looks to address this 
very issue. Diagnostic stewardship is a combination of 
using new technology such as rapid diagnostics and 
reconfiguring treatment strategies and new algorithms 
to find the TTOT sooner. More clinicians are examining 
this, which was evident during the recent IDWeek 2022 
conference in Washington, DC, where they discussed 
their studies on the matter.

After a 3-year hiatus, thousands descended on the 
nation’s capital for an in-person, live conference. This 
was also the site of the last in-person IDWeek confer-
ence back in 2019. The Contagion® team came together 
to cover the latest news and research in infectious 
disease. 

And this brings us to another aspect of hope. Meeting 
in person reminds us of our humanity and that we are 
not just faces on remote screens. Technology such 
as video conferencing has been a wonderful addition 
during the pandemic, but it has its limitations. We were 
able to see and reconnect with each other at IDWeek 
and learn from each other during informal conversa-
tions in the hallways after a long period of isolation. 
These conversations and learning from each other 
bring us hope. We need to remember that as tech-
nology and career responsibilities pull us further apart, 
we must make efforts to connect in person. 

Mike Hennessy Jr
President and CEO
MJH Life Sciences®
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Flu and RSV and Amoxicillin?  
Oh My!
One would think that if ever there is a lesson to be learned from COVID-19, 
it is to respect the ability of viruses to give us respiratory infections. Viruses are 
the most common cause of both upper and lower respiratory tract infections, 
and they are roaring back this year. Tangentially relevant is a concomitant 
shortage of amoxicillin suspension that is occurring as both respiratory syncy-
tial virus (RSV) and influenza cases have surged ahead of the winter season. 
Pediatricians and parents may be in line for a rough winter.

Clinicians should not be surprised by these surging viruses, even if the public 
is caught off guard. The attention paid to social distancing and masking indoors 
had the pleasant side effect of decreasing infections caused by other respiratory 
viruses; for example, there was almost no 2020-2021 influenza season. However, now we may be 
paying the price for that delayed exposure. Vaccination is available to prevent or attenuate influenza 
infection, but RSV is a different story. 

RSV infection occurs in most children by the time they are 2 years old and is most serious in chil-
dren under 6 months of age, of whom the Centers for Disease Control and Prevention estimates that 
1% to 2% may need hospitalization.1

If a proportion of those infections have been deferred until the present, when masking has become 
uncommon and most COVID-19–related precautions have been dropped, then health care resources 
can be overwhelmed.

Coincidental to this is a shortage of amoxicillin that is expected to worsen before it gets better.2 
Although amoxicillin obviously has no benefit for the treatment of viral infections, bacterial coinfection 
among children with RSV is a clinical concern. How much of a concern is difficult to gauge, as esti-
mates of coinfection wary widely and are best described in children who are sick enough to require 
hospitalization, where estimates range widely but are significant. However, the American Academy of 
Pediatrics does not recommend antibiotics in the treatment of bronchiolitis (most frequently caused 
by RSV) without evidence of concomitant bacterial infection,3 and “just-in-case” prescribing may 
compound the shortage. The only effect of antibiotics on most children with RSV is diarrhea. 

In the short-term, relief is lacking. The shortages are likely to continue into early 2023 and may 
spread to other alternative agents if demand outstrips supply.4 Appropriate diagnosis is key here. 
However, the longer term is promising because multiple vaccines for RSV are entering or completing 
late-stage trials, including for seniors, pregnant women, and children.5-7 We are closer to availability 
for older adults than children, and young children do not have the same immune systems as adults, 
but with appropriate antigen targets identified and multiple vaccine candidates under study, there is 
reason for hope. 

References are available at ContagionLive.com.
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Congratulations to Contagion® "In the Literature" Section 
Editor Monica Mahoney, PharmD, BCPS, BCIDP, FCCP, who 
received the Society of Infectious Diseases Pharmacists (SIDP) 
Outstanding Clinician Award at IDWeek! The purpose of this 
award is to recognize an SIDP member with exemplary skills as a 
practitioner and educator who has developed an innovative and/
or excellent clinical practice site. The awardee serves as a role 
model in infectious diseases pharmacotherapy and maintains 
ongoing responsibility and accountability for the provision of 
pharmaceutical care in infectious diseases pharmacotherapy.

Monica Mahoney, PharmD, BCPS, 
BCIDP, FCCP  



Infectious Diseases Week (IDWeek) 2022 Conference

Cefepime-Taniborbactam 
Beats Meropenem for Treating 
cUTIs in Phase 3 Trial
by JONNA LORENZ 

Venatorx Pharmaceuticals announced successful 
phase 3 trial results for cefepime-tanibor-
bactam, its investigational antibiotic aimed at 

treating complicated urinary tract infections (cUTIs).
Results of the randomized, multicenter, double-blind, active-

controlled noninferiority study CERTAIN-1 (NCT03840148) 
were presented at the IDWeek 2022 conference.

The study included 661 hospitalized patients with cUTIs, 
including acute pyelonephritis (AP), receiving either 2.5 g 
of cefepime-taniborbactam or 1 g of meropenem every 8 
hours. The average age of study participants was 56.2 years, 
and 52.8% of participants were female.

“In the CERTAIN-1 study, cefepime-taniborbactam 
achieved superiority to meropenem for the primary 
efficacy end point and sustained that clinical benefit vs 
meropenem up to 3 to 4 weeks after treatment ended,” 
Venatorx Pharmaceuticals CEO and President Christopher 
Burns, PhD, told Contagion®. “Cefepime-taniborbactam also 
showed numerical benefit vs meropenem in CERTAIN-1 
against resistance mechanisms, including cefepime-resis-
tant, multidrug resistant, and extended-spectrum beta-lac-
tamase pathogens. Additionally, cefepime-taniborbactam’s 
safety profile was consistent with meropenem and historical 
cefepime experience.”

The composite microbiologic and clinical response rate 
was 70.6% for cefepime-taniborbactam compared with 58% 
for meropenem at days 19 to 23. At end of treatment (days 
7-14), response rates were 89.1% for cefepime-tanibor-
bactam and 86% for meropenem, and at days 28 to 35 they 
were 63.8% and 51.7%, respectively.

Treatment-emergent adverse events occurred in 35.5% of 
patients in the cefepime-taniborbactam group and 29% of 
patients in the meropenem group. They included headache, 
diarrhea, constipation, hypertension, and nausea.

“There were 2 pleasant surprises in CERTAIN-1,” Burns 
said. “First, one of the criteria of the study is that patients 
cannot be enrolled if their pathogens are resistant to either 
cefepime-taniborbactam or meropenem at baseline, so all 
pathogens were susceptible to both drugs at randomiza-
tion. We were surprised that cefepime-taniborbactam was 
able to show sustained statistical superiority against mero-
penem at late follow-up [LFU] visit [days 28-35], [because] 
other similar clinical trials in cUTI/AP have only shown 
noninferiority at this time point 3 to 4 weeks after the study 
drug was stopped.

“Secondly, [data from] some other similar clinical trials 
in cUTI/AP have been able to show statistical significance 
against the comparator at test of cure visit [days 19-23], 
which was driven by the microbiological component 
of the composite end point, and we did as well. When 
cefepime-taniborbactam showed statistical significance to 
meropenem at LFU as well, we were pleased to see that the 
clinical response component of the composite end point 
was also statistically significant, which was very fortunate. 
No other similar clinical trials in cUTI/AP have shown this 
clinical benefit [in data] at this later LFU time point.”

Read the rest of the article here: 
Hover your phone’s camera over the  
QR code to read the full article. 

Highlights From Our  
IDWeek 2022 Interviews

Investigational RSV Vaccine for Seniors Demonstrates Efficacy 
and Safety
During a late-breaking session at the conference, Michael G. Ison, MD, MS, presented data on the GSK vaccine  
for respiratory syncytial virus (RSV) that is in development. 

Building Momentum for the Pasteur Act
Amanda Jezek, senior vice president of public policy and government relations at the Infectious Diseases Society of 
America, says Congress is making significant progress toward antimicrobial resistance legislation.

Analyzing Remdesivir Resistance, 2 Years and Many Variants Later
Remdesivir was the first FDA-approved drug to fight COVID-19, but how has it held up against the latest variants?  
Anu Osinusi, MD, MPH, discusses ongoing research into the agent’s efficacy.

Watch more: 
Hover your phone’s camera over 
the QR code below to visit 

Watch more: 
Hover your phone’s camera over 
the QR code below to visit 

Watch more: 
Hover your phone’s camera over 
the QR code below to visit 
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IN THE LITERATURE

Antimicrobial Prescribing in the Telehealth Setting: 
Framework for Stewardship During a Period of 
Rapid Acceleration Within Primary Care
by MADELINE KING-PATEL, PHARMD 

C linicians from the University of 
Pittsburgh Medical Center (UPMC) 
Center for Care of Infectious 

Diseases recently published their find-
ings from a retrospective evaluation of 
patients who were seen via telemedicine 
or in-person visits at 3 UPMC hospitals.1 
Telemedicine appointments are attractive 
because they allow patients easier access to 
health care.2 Several infectious syndromes 
require prolonged antibiotics that must 
be administered in the outpatient setting, 
and telemedicine appointments are useful 
for follow-up visits that do not require an 
in-depth physical exam. Visits for the initial 
diagnosis of an ID that does not require 
a physical exam, or that would allow for 
evaluation by an off-site clinician, would 
be an option for telemedicine visits.3 In 
addition, patients admitted to community 
or rural hospitals who need ID consulta-
tion may benefit from an ID provider at a 
larger institution who can evaluate them 
through telemedicine. In fact, the Infectious 
Diseases Society of America “supports the 
use of telehealth and telemedicine technol-
ogies that allow for high-quality, cost-ef-
fective care.”4 

The COVID-19 pandemic has changed 
many aspects of health care, including 
the use of telehealth services. The Centers 
for Disease Control and Prevention deter-
mined that among several large telehealth 
providers in the United States, the number 
of telehealth visits increased by 50% in 
2020 compared with 2019.5 Only a small 

proportion of clinicians practice in rural 
areas despite much of the population living 
in these areas. This results in a lack of access 
to health care for rural-dwelling individ-
uals. Cyr et al describe a lack of access to 
specialty care for many Americans and note 
that many living in rural areas are older, 
less likely to have completed higher educa-
tion, and often uninsured.6 This represents 
a population who would likely benefit from 
better access to health care providers.

The UPMC study authors compared 
in-person with tele-ID patient visits with 
regard to readmission rates and mortality. 
They had ID physicians from UPMC rotate 
through being the tele-ID physician on duty. 
A registered nurse was present at remote 
sites where patients would present, and was 
able to conduct a physical exam on behalf 
of the physician during the tele-visit. The 
tele-ID physician was also able to provide 
electronic inpatient consults and consults 
with other physicians via phone. This 
replaced the previous workflow in which 
an ID physician would travel between all 
3 hospital sites to see patients in person.1 

The most common diagnosis among all 
patients included in the review (N = 642) 
was bacteremia. The average Charlson 
Comorbidity Index score was around 6 in 
both groups, representing an overall low risk 
of 10-year survival. The authors found that 
there were more encounters in the tele-ID 
group than in the in-person group, and the 
tele-ID group had a numerically shorter (but 
not statistically significant) length of stay. 
There were also fewer readmissions in the 
tele-ID group than in the in-person group 
(10 vs 16; P = .072).1 Although the study 
findings did not demonstrate statistically 
significant reductions in these 2 outcomes, 
they did not demonstrate worse outcomes 
compared with in-person visits. Data also 
showed a 4.7% decrease in days of therapy 
in the tele-ID group vs the in-person group 
(938 vs 984/1000 patient days; P = .12).1 In 
addition, data from other prior studies eval-
uating telemedicine vs in-person visits show 
a decreased length of stay and antibiotic 
therapy duration among tele-ID groups.7 

A commentary in Annals of 
Translational Medicine lays out some 

key metrics that should be evaluated in 
telemedicine studies for ID. They include: 
operational and technical feasibility, 
acceptability, user satisfaction, and clin-
ical and patient-reported outcomes.8

The article by Gupta et al describes the 
structure of their tele-ID workflow and 
provides key outcomes such as readmis-
sions and mortality, but does not report 
patient satisfaction or patient-reported 
outcomes.1 Although this cannot be feasibly 
done in all studies, it would be helpful to 
know what pros and cons patients experi-
enced so other centers could adapt those 
into their tele-ID structure. It would also 
be helpful to know how far from medical 
facilities the patients lived.

Cost is another issue that could affect 
the success of a tele-ID clinic. It may be 
more cost-effective for patients to complete 
telemedicine visits from home or a site 
near them, as they may not need trans-
portation (eg, gas, toll, public transporta-
tion costs).2 However, having remote sites 
with additional staff and clinicians to assist 
with virtual visits may cost the health care 
system more than just having 1 clinic 
where the physician visits. In addition, 
some patients may not be able to use the 
required technology. However, a cost-sav-
ings benefit is likely for tele-ID inpatient 
consults because it would save the provider 
travel time and expenses. 

In general, telemedicine use is likely to 
continue expanding even as the COVID-19 
pandemic slowly resolves. Different facili-
ties may be able to implement telehealth 
services in different ways depending on 
their structure, but specialists such as 
ID providers are necessary in cases of 
complex patient treatment and should be 
more accessible to a larger portion of the 
population. 

References are available at 
ContagionLive.com.
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Staphylococcus aureus bloodstream 
infections are relatively common and 
associated with significant morbidity 

and mortality. Treatment often requires 
weeks of antibiotics, with many patients 
completing their antibiotic course out of 
the hospital. 

Intravenous (IV) cefazolin is one of the 
traditional first-line agents to treat methi-
cillin-susceptible S aureus (MSSA). The disad-
vantage of using IV cefazolin is that it is dosed 
every 8 hours, which can be challenging for 
patients to do at home. IV ceftriaxone, on the 
other hand, is dosed every 24 hours, making 
it a more convenient option to treat infec-
tions out of the hospital. However, the data 
on the use of ceftriaxone as an outpatient 
parenteral antibiotic therapy (OPAT) agent 
for S aureus bacteremia have been limited.

A retrospective study looking at multiple 
β-lactam antibiotics found that using a 
third-generation cephalosporin as initial 
therapy for MSSA bacteremia was associated 
with a higher 30-day mortality but did not 
specifically indicate outcomes of using it as 
definitive or outpatient therapy.1 A different 
study that did focus on the outpatient setting 
compared ceftriaxone with cefazolin as OPAT 
agents and found a higher rate of treatment 
failure with ceftriaxone.2 The study was 
limited in sample size (N = 71) and noted 
that place of discharge may be a possible 
confounding factor.2 

Subsequently, a larger study (N = 243) 
comparing ceftriaxone with cefazolin/
oxacillin as OPAT agents in patients with 
MSSA bacteremia showed no difference 
in rates of treatment failure. Although the 
study was larger, it was not powered to prove 
noninferiority.3 

To better assess the role of ceftriaxone 
in treating MSSA bloodstream infections, 
Ganguly et al4 conducted a noninferiority 
retrospective study comparing ceftriaxone 
to IV cefazolin. They included patients with 
blood cultures growing MSSA who were a 
part of the OPAT registry in a safety-net 
hospital in Texas over an 8-year period. 
The primary outcome was treatment failure, 
which was a composite of repeat positive 
blood culture or retreatment within 6 months 
of completing a prescribed treatment course. 

A total of 368 patients were included in 
the study and were selected in a 3:1 ratio 
of cefazolin to ceftriaxone. They had 286 
patients (77.7%) in the IV cefazolin group 
and 82 patients (22%) in the IV ceftriaxone 
group. Patients were classified under each 
group based on what antibiotics they received 
at discharge because none of the patients 
received IV ceftriaxone initially during their 
admission. The dose of IV cefazolin was 2 g 
every 8 hours, and the dose of IV ceftriaxone 
was at 2 g every 24 hours. 

The ceftriaxone and cefazolin groups were 
similar in basic demographics, comorbidi-
ties, length of stay (~15 days), and dura-
tion of outpatient treatment (~35 days). All 
patients had an infectious disease consult. 
Most patients in the study (87.5%) had an 
identifiable source of infection. However, 
the 2 groups differed in the distribution of 
source of infection. More than half (54%) of 
the IV ceftriaxone group had a bone and 
joint infection vs less than a third (29%) 
in the IV cefazolin group. In addition, the 
IV cefazolin group had a higher proportion 
of endocarditis and central line–associated 
bloodstream infection (CLABSI) than the IV 
ceftriaxone group (32% vs 11%, respectively).4

Looking at the primary outcome, no signif-
icant difference in treatment failure was seen 
between the cefazolin and ceftriaxone groups 
(4% vs 2%; P = 1.00), and the noninferiority 
margin was met. In addition, no significant 
difference in 30-day readmission rates was 
seen between the 2 groups (22% vs 21%; P = 
.85). There was a higher CLABSI rate in the 
IV cefazolin group vs the IV ceftriaxone group 
(11% vs 2%, respectively; P = .02); however, the 
study did not distinguish between primary 
versus secondary CLABSI. Patients receiving 
cefazolin had higher background rates of 
preexisting CLABSI, so it is unclear whether 
those patients truly developed additional 
central line infections while on OPAT due 
to frequent IV cefazolin infusion.4

Limitations of this study include its retro-
spective design because unaccounted-for 
factors may have led to certain patients 
being selected for IV ceftriaxone OPAT. 
Another limitation is that the study did 
not include variables that reflect illness 
severity and impact treatment success, such 

as source control or days of positive blood 
cultures. However, the comparable hospital 
length of stay could potentially suggest that 
illness severity was also similar between the 
2 groups. 

Despite the limitations, this study was 
one of the largest to address the use of IV 
ceftriaxone in the context of MSSA bacte-
remia compared with cefazolin. The authors 
were able to demonstrate that ceftriaxone 
at a convenient dose of 2 g every 24 hours 
is noninferior to cefazolin as a step-down 
OPAT agent for MSSA bacteremia, particu-
larly in patients with bone or joint source 
of infection.4 

References are available at 
ContagionLive.com.
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IDWeek 2022 was an exciting time for 
infectious disease professionals across 
the globe, marking the first live gath-

ering of this event in 3 years. The expo 
was brimming with highly anticipated 
events, including multiple esteemed 
keynote speakers and (just as impor-
tantly) the IDBugBowl trivia competition. 
Several abstracts for new therapeutics were 
presented at a Thursday session. Two in 
particular are highlighted below, including 
a new β-lactam/β-lactamase inhibitor  
(BLIBLI) showing success with urinary tract 
infections (UTIs) and a novel approach to 
Clostridioides difficile infection (CDI) that 
may reduce the rate of recurrence. 

CERTAIN-1
With 19% of Enterobacterales and 13% of 
Pseudomonas health care–associated infec-
tions being multidrug resistant,1 encoun-
tering durable microbes while treating 
UTIs is now a common clinical scenario. 
However, Venatorx Pharmaceuticals may 
offer a potential carbapenem-sparing front-
line option. Paul McGovern, MD, presented 
details on a promising investigational 
BLBLI combination called cefepime-tan-
iborbactam (FTB). He discussed data 
from CERTAIN-1 (NCT03840148),2 a 
phase 3 randomized control trial that 
seeks to “rescue” cefepime from emerging 
gram-negative resistance with the addition 
of taniborbactam. This novel β-lactamase 
inhibitor demonstrates activity against 
bugs expressing serine and metallo-β-lact-
amases, which are an increasingly prevalent 
global threat.3

To date, there has been difficulty in 
substituting cephalosporins and penicillins 
for carbapenems alone in the treatment 
of extended-spectrum β-lactamase gram 
negative infections,4 leaving clinicians obli-
gated at times to reach for those “bigger 
guns.” CERTAIN-1 focused on adult patients 
hospitalized with complicated UTI (cUTI) 
and acute pyelonephritis (AP), with urine 
cultures encompassing both sensitive and 
resistant gram-negatives. In a head to head 
comparison of FTB against meropenem 
(MEM), FTB met the prespecified nonin-
feriority margin of –15%. Even further, a 
prespecified test for superiority was met 
for the primary end point, which was a 

composite of microbiologic as well as 
clinical test of cure (TOC). Microbiologic 
response was classified as a reduction of 
urine culture colony-forming units (CFU)/
mL from 105 to 103 or less, whereas clin-
ical response required the clearance of 
symptoms or return to premorbid base-
line. A total of 661 patients were randomly 
assigned, with 66% (436) included in the 
final micro intention-to-treat population. 
Inclusion in the population required urine 
culture with gram-negative pathogens at 
more than 105 CFU/mL that were sensitive 
to both antimicrobial treatment arms, and 
no more than 2 microorganisms identified 
in that same culture. 

Patients included in the study were 
randomly assigned 2:1, receiving either FTB 
2.5 g IV every 8 hours or MEM 1 g IV every 8 
hours for 7 to 14 days (ultimately depending 
on presence of bacteremia, at the investi-
gators’ discretion). Approximately 43% of 
patients were treated for AP, with the rest 
being treated for cUTI. Notably, approxi-
mately 24% of the included population met 

systemic inflammatory response syndrome 
criteria at time of inclusion and about 13% 
had bacteremia. 

FTB performed well; at the initial TOC 
visit on days 19 to 23, composite success 
was 70.6% for FTB and 58% for MEM. This 
12% difference is statistically significant but 
was mainly driven by microbiologic success, 
with nonsignificant differences in clinical 
TOC. However, at the late follow-up visit on 
days 28 to 35, the 12% composite difference 
was still present, now being driven by a 
10% difference in clinical response favoring 
FTB. Although microbiologic TOC does not 
always align with clinical outcomes,5 it was 
encouraging to see concordance in this trial.

McGovern finished the presentation by 
discussing safety through treatment-emer-
gent adverse events. Serious adverse events 
occurred in 2.0% and 1.8% of patients in each 
respective group. With similar safety profiles 
overall, FTB showed superiority over MEM in 
treatment of cUTI and AP, demonstrating a 
much-needed option to avoid carbapenems 
in selected clinical scenarios. 

RI-CODIFY 2 
Stubborn gram-positive infections were 
not forgotten at IDWeek2022. Pablo C. 
Okhuyson, MD, presented data from 
Ri-CoDIFy 2 (NCT03595566), a phase 3 
double-blind study comparing the effi-
cacy and safety of ridinilazole (RDZ) 
with vancomycin (VAN) for the treat-
ment of CDI. Ridinilazole, developed by 
Summit Therapeutics, is a narrow-spec-
trum bis-benzimidazole that has bacte-
ricidal activity against C difficile. This 
novel compound’s activity is thought to be 
related to the disruption of bacterial cell 
division6 via binding to the DNA minor 
groove. Notably, RDZ selectively targets  
C difficile, thereby sparing the rest of  
the gut microbiota.1

Inclusion criteria were 3-fold: Patients 
had to demonstrate signs and symptoms 
of CDI, have CDI confirmed via positive free 
toxin test, and have 1 CDI episode or less 
in the past month or 3 episodes or less in 
the past 12 months. The primary end point 
for superiority relative to VAN was sustained 
clinical response (SCR), defined as a clinical 
response and no recurrence of CDI through 
30 days past the end of treatment (EOT) 
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New Therapeutics From IDWeek 2022
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date. There were also multiple 
interesting secondary end points, 
including: proportion of patients 
experiencing a clinical response, 
proportion of patients experiencing 
recurrence, proportion of patients 
experiencing an SCR over 90 days 
past EOT, change in abundance of 
gut microbiota from baseline to 
EOT, and safety of RDZ. 

After inclusion, participants were 
randomly assigned 1:1 to receive 
either 200 mg of oral RDZ twice a 
day for 10 days or 125 mg of oral 
VAN once a day for 10 days. The 
proportion of patients experiencing 
an SCR with RDZ was higher than 
those who received VAN (73% vs 
70.7%; P = .4672), but did not meet 
significance or the threshold for 
superiority. This numerical differ-
ence may have been driven by a 
reduction in recurrent CDI (rCDI). 
The apparent advantage of RDZ 
was found with recurrence; the 
rate of rCDI was lower for RDZ 
than for VAN (8.1% vs 17.3%; P = 
.0002). This translated to a relative 
risk reduction of rCDI for RDZ of 
53%. The proportion of patients 
receiving RDZ who experienced 
a clinical response at EOT plus 2 
days was less than the proportion 
who received VAN (86.5% vs 92.3%), 
but did not meet the predetermined 
threshold for inferiority. Notably, 
1 specific subgroup analysis of 
patients who were not receiving 
antibiotics when they developed 
CDI showed that RDZ had a higher 
SCR (77.6% vs 72.6%), similarly 
driven by a 60% relative reduction 
in rCDI (P = .0005).

One especially interesting focus 
of this study was to analyze partic-
ipant gut microbiota at baseline 
and EOT. Gut microbiota appear 
to be a critical factor in preventing 
recurrence of CDI. One mecha-
nism is thought to occur through 
the production of secondary bile 
acids, which inhibit the growth 
of C difficile.7 In this study, both 
groups had similar microbiome 
richness at baseline. However, 
the VAN group had significantly 
decreased microbiome diversity 
and abundance at EOT whereas the 
patients receiving RDZ had relative 
preservation of their microbiome. 
More specifically, the VAN group 
saw an increase in pathogenic 
bacteria from the proteobacteria 

phylum, such as Escherichia coli 
and Klebsiella species.

Although both groups had 
similar production of inhibitory 
secondary bile acids at baseline, at 
EOT the VAN group saw a signif-
icant decrease in relative abun-
dance of secondary bile acids, 
which continued through day 
40. Production of secondary bile 
acids was associated with clinical 
response and reduced CDI recur-
rence. All told, this was a strong 
signal that RDZ may be superior 
at preserving the protective gut 
microbiome, and offers a mecha-
nistic reason for the lower rates of 
rCDI seen in this study’s data. 

Overall, RDZ did not demon-
strate superiority over VAN in 
the treatment of CDI, but it did 
reduce the rates of rCDI and, 
importantly, preserve the patients’ 
gut microbiome. More studies on 
RDZ are needed before it is ready 
for market. In light of the focus on 
preserving the gut microbiome with 
antibiotic use and its importance 
in preventing rCDI, future studies 
comparing RDZ with fidaxomicin 
would be especially intriguing. 

SUMMARY 
On the heels of CERTAIN-1, 
Venatorx Pharmaceuticals will be 
assembling a new drug application 
package in early 2023 for FTB, with 
hopes of the agent being avail-
able to clinicians in 2024. Summit 
Therapeutics expects to conduct at 
least 1 additional clinical trial of 
RDZ before achieving full market 
approval from the FDA.8

Cefepime-taniborbactam may 
represent a safe and effective 
carbapenem-sparing agent in cUTI 
and AP, whereas ridinilazole may 
play an important role in treating 
CDI. Since Boucher et al’s 2009 
update to the Infectious Diseases 
Society of America report Bad 
Bugs, No Drugs,9 we have made 
only modest inroads into an other-
wise stagnating field of antibiotic 
discovery. IDWeek2022 highlighted 
several promising therapeutics in 
the pipeline that will hopefully 
become useful tools for clinicians 
in the near future. 

References are available at 
ContagionLive.com.
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with NSTIs decreased from 28.3% before 
2000 to 20.6% after 2000 across data from 
109 studies, the past 20 years have not 
seen further improvements.1 Many of the 
available data on NSTIs come from obser-
vational studies and their meta-analyses. 
An April 2018 Cochrane Review identi-
fied only 3 randomized controlled trials 
evaluating medical or surgical treatments 
for NSTIs, with fewer than 200 patients 
enrolled between them.2 The slow devel-
opment of new evidence is partly due 
to the infrequency of NSTIs, whose 
published estimated incidence ranges 
from 0.2 to 6.9 per 100,000 person-years.3 
Given the rarity of NSTIs and limitations 
of the current evidence for treatment, a 
recent review proposed NSTIs to be “a 
major neglected worldwide disease.”3 
This article highlights recent updates 
and controversies in the field, focusing 
on changes in microbiology, antimicro-
bial resistance patterns, and adjunctive 
antitoxin treatments.

UPDATES IN THE 
MICROBIOLOGY OF NSTIS
The microbiology of NSTIs can be 
divided into 4 broad categories: type 

1 (polymicrobial with gram posi-
tives, gram negatives, and anaerobes), 
type 2 (monomicrobial from group A 
Streptococcus [GAS] or Staphylococcus 
aureus), type 3 (other monomicrobial 
infections, eg, due to Vibrio, Aeromonas, 
or Clostridium species), and type 4 ( fungal 
pathogens, eg, Candida and Mucorales 
species).3 Globally, most NSTIs are poly-
microbial, followed by monomicrobial 
due to GAS or S aureus, with a pooled 
prevalence of 53% and 38%, respec-
tively.4 In the United States and Canada, 
the predominant pathogens are S aureus 
(20.8%) and GAS (18.3%).4 From 1990 to 
2020, the prevalence of monomicrobial 
NSTIs has increased by 1.1% annually.4 
Monomicrobial NSTI is more common 
among infections of the extremities, 
whereas polymicrobial NSTI is associ-
ated with Fournier gangrene.4 Clostridial 
and fungal NSTIs are rare, representing 
4.1% and 4.6%, respectively, of NSTIs.4 
Although uncommon, monomicrobial 
Enterobacterales NSTIs have a dire 
prognosis, with reported mortality rates 
exceeding 70%.5 

Among GAS infections, increasing resis-
tance to clindamycin threatens further 
use of this first-line antitoxin agent for 

NSTI. Within the United States, invasive 
GAS clindamycin resistance has increased 
drastically in the last few years, from 8.9% 
in 2011 to 29.2% in 2020.6 Clindamycin 
resistance among GAS infections appears 
to be a highly local phenomenon, with 
results of a recent study from China 
finding 94.2% resistance to clindamycin 
among GAS isolates.7 Clindamycin resis-
tance is also increasingly common in 
non-GAS β-hemolytic streptococci (BHS). 
For group B streptococci (GBS), 36.8% of 
isolates were resistant to clindamycin 
in 2011 compared with 47.1% in 2020 in 
the United States.6 Fortunately, GAS and 
GBS remain 100% susceptible to peni-
cillin.6 However, the rise of clindamycin 
resistance in GAS has led some clini-
cians to question whether clindamycin 
should remain the first-line antitoxin for 
GAS NSTI.

IN GAS NSTI, SHOULD 
CLINDAMYCIN OR LINEZOLID 
BE THE PREFERRED ADJUNCTIVE 
ANTITOXIN ANTIBIOTIC?
The 2014 Infectious Diseases Society 
of America guidelines for skin and soft 
tissue infections recommend the combi-
nation of penicillin and clindamycin for 

This depicted Streptococcus bacteria 
image is the Streptococcus species, 
which is responsible for pharyngitis, 
meningitis, bacterial pneumonia, 
endocarditis, and necrotizing fasciitis. 
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GAS NSTI.8 However, with the subse-
quent rise of clindamycin-resistant 
GAS, this regimen may no longer be the 
preferred therapy. We recently published 
a debate on the merits of clindamycin 
vs linezolid as the adjunctive antitoxin 
antibiotic of choice, which serves as 
the foundation for this discussion.9 The 
primary advantage of clindamycin is its 
more substantial evidence base, as data 
from a meta-analysis of 8 retrospec-
tive studies demonstrated an odds ratio 
of 0.45 (95% CI, 0.27-0.78) for reduced 
mortality with use of clindamycin 
compared with no clindamycin, albeit 
these studies occurred in geographic 
areas and time periods in which clin-
damycin resistance was scarce.9 Given 
that penicillin remains 100% susceptible 
to GAS and that clindamycin appears to 
retain antitoxin activity even to clinda-
mycin-resistant GAS isolates in in vivo 
murine models, it is unclear what effect 
clindamycin resistance has when clin-
damycin is combined with penicillin.10 
However, findings from 1 study showed 
that clindamycin-resistant BHS NSTI was 
associated with a higher risk of amputa-
tion, which is concerning.11

Linezolid offers several potential advan-
tages to clindamycin for GAS NSTI. First, 
100% of GAS isolates remain susceptible 
to linezolid.12 Second, linezolid and clin-
damycin have similar antitoxin effects in 
vitro.13 Third, linezolid is advantageous 
for stewardship reasons. Clindamycin is 
associated with high rates of Clostridioides 
difficile, whereas linezolid is not.14,15 
Linezolid also dispenses with the need 
for vancomycin as a third empiric agent 
in NSTI because it has reliable anti-meth-
icillin-resistant S aureus (MRSA) activity, 
which is no longer true of clindamycin 
across much of the United States. 
Avoiding empiric vancomycin is theoret-
ically advantageous because of the risks 
of acute kidney injury (AKI) with vanco-
mycin, particularly in patients who are 
experiencing severe sepsis and shock and 
thus already at high risk for renal injury. 
Indeed, evidence from 1 study of NSTI 
showed that empiric linezolid-based 
regimens had a lower risk of AKI than 
vancomycin-based regimens.16 The major 
downside of linezolid is the much smaller 
body of clinical evidence supporting its 
use in GAS NSTI vs clindamycin.

In order to improve the management 
of GAS NSTIs, close monitoring of local 
clindamycin resistance among GAS 
isolates and prudent antimicrobial stew-
ardship measures should be undertaken. 

Where clindamycin remains effective, 
efforts to rapidly discontinue empiric 
clindamycin and vancomycin when GAS 
and MRSA are not isolated should be 
pursued to minimize excess harm from 
these agents. Further studies should be 
conducted to elucidate whether clinda-
mycin or linezolid is the best adjunctive 
antimicrobial, particularly in clindamy-
cin-resistant GAS.

IS AN ADJUNCTIVE ANTITOXIN 
ANTIBIOTIC NECESSARY IN 
NON-GAS BHS NSTI?
Although the benefit of the antitoxin 
effect appears to be reasonably clear for 
GAS, less research has been performed 
for non-GAS BHS NSTIs. The incidence 
of invasive non-GAS BHS seems to be 
increasing, and mortality rates appear 
similar to those of invasive GAS infec-
tions.17 For some time, uncertainty 
existed about whether clindamycin 
would benefit these cases. Although 
non-GAS BHS can cause serious infec-
tions, they are less associated with NSTI 
and toxic shock syndromes, partly due 
to differences in their virulence factors 
compared with GAS.17,18 Fortunately, 
several retrospective studies have now 
been performed to address whether 
adjunctive clindamycin is beneficial.

Data from the largest and most recent 
of these studies come from Japan, and 
showed no significant difference in 
mortality between patients with invasive 
non-GAS BHS infections who received 
clindamycin and those who did not 
(9.7% vs 10.3%; P = .86).19 Data from 
a Canadian study demonstrated that 
early administration of clindamycin in 
invasive GAS infections was associated 
with a mortality benefit, but the same 
benefit was not found in invasive group 
B, C, or G streptococcal infections.17 
Finally, findings from a US-based multi-
center retrospective study also showed 
improved in-hospital mortality rates 
in patients with invasive GAS infec-
tions treated with clindamycin, and 
for those with invasive non-GAS BHS 
infections, receipt of clindamycin was 
associated with similar and possibly 
increased in-hospital mortality (9.8% vs 
4.6%; P = .094).18 Thus, for non-GAS BHS 
NSTIs, the literature suggests a lack of 
benefit with adjunctive clindamycin. 
This may be due to a lack of toxins 
for clindamycin to target or the high 
rates of clindamycin resistance within 
these isolates. Regardless, clindamycin 
appears unhelpful in these situations.

CONCLUSIONS
The epidemiology and microbiology 
of NSTIs continues to change with 
increasing monomicrobial infections led 
by S aureus and GAS. The rapid increase 
in clindamycin-resistant GAS, which 
may prohibit further use of clindamycin 
as the first-line antitoxin antibiotic, is 
concerning. Linezolid is an attractive 
replacement for clindamycin in GAS 
NSTI, as it has antitoxin properties; 
resistance to linezolid among patients 
with GAS remains rare, and linezolid 
has associated antimicrobial steward-
ship benefits such as reduced C difficile 
risk and decreased vancomycin utiliza-
tion. However, the data from GAS should 
not be extrapolated to non-GAS BHS 
infections, as data from several studies 
demonstrate no benefit with clindamycin. 
Although much debate about adjunctive 
antimicrobial therapies persists, a clear 
cornerstone of NSTI treatment continues 
to be prompt surgical management, 
which is associated with a nearly 50% 
reduction in mortality rate when surgery 
is performed within 6 hours compared 
with later.1 Ultimately, NSTI remains an 
under-studied yet severe infection, and 
further studies are warranted to under-
stand these nuances better. 
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Why Aren’t We Better Protecting Our 
Youngest Children Against Infections?
Vaccinations and mitigations for COVID-19 and other respiratory viruses have not been made  
a priority for young children. Let’s change this before the next big surge hits.
by KATRINE L. WALLACE, PHD; and JESSICA MALATY RIVERA, MS

severe–looking “community levels”2 of 
disease (largely based on hospitalization 
rates and not disease transmission3). 
In school settings the CDC greenlit the 
easing of COVID-19 screening tests, social 
distancing in classrooms, and masking.4 
This is all taking a toll on the youngest 
group of children in the country and 
seems to be a very low priority. 

NO MITIGATIONS 
US children have returned to school 
or daycare centers in greater numbers 
this year, and largely without mitigation 
measures. Despite published evidence 
that prevention methods such as masks5-11 
and increased ventilation6,12-15 reduce the 
transmission of COVID-19 in classrooms, 
and that the COVID-19 vaccine prevents 
severe disease in children,16-19 there are no 
longer any states20 or schools21 requiring 
face masks and only a few school 
districts requiring COVID-19 vaccines for 
students.22 Findings from a recent CDC 
study also demonstrated that only 30% 
of K-12 schools are using high-efficiency 
particulate air filtration systems in their 
classrooms to clean the air.23 The lack 
of preventive measures at schools has 
resulted in high absenteeism this year 
due to unseasonal onslaughts of various 
respiratory viruses.24-28 

EXTREMELY POOR VACCINATION 
RATE IN CHILDREN 6 
MONTHS TO 4 YEARS OLD
The youngest children in the United 
States are the least vaccinated group 
in the country.29 COVID-19 vaccines 
were authorized for children 6 months 
to 4 years old  in June 2022,30 but subse-
quent vaccine uptake in this age group 
has been extremely poor.31 Four months 
after vaccine availability, only 9% of 
children under 5 years have had their 
first COVID-19 shot, leaving 15.6 million 
children in this age group potentially 
at risk for severe illness.29,32 Pediatric 
COVID-19 vaccine uptake increases by 
age, as the percentage of children who 
have received at least 1 dose increases 
to 38% in the 5 to 11 age group, and 
to 67% among 12- to 17-year-olds. 
According to national survey data, 
about half (53%) of parents of children 
ages 6 months through 4 years say 
they will “definitely not” get their child 
vaccinated for COVID-19, a percentage 
that has increased from earlier surveys 
this year.33 

WHY ARE WE NOT PROTECTING 
OUR YOUNGEST CHILDREN?
Regarding recent public health data and 
results from parent opinion surveys, 3 
themes emerge: 1) rates dropped for all 

vaccinations overall during the COVID-19 
pandemic and have not yet returned to 
2019 levels; 2) parents do not believe 
that COVID-19 poses a significant risk to 
children under 5 years; and 3) misinfor-
mation has fueled high levels of parental 
concern about COVID-19 vaccine safety 
and efficacy, especially for this youngest 
age group.  

CHILDHOOD VACCINATIONS HAVE 
BEEN DECREASING SINCE THE 
BEGINNING OF THE PANDEMIC
The CDC reported that vaccination rates 
for 2020 to 2021 were a full percentage 
point lower overall than the year before 
the pandemic, and this decline varied 
widely by state.34 Data from several other 
US studies validate this trend in drop-
ping vaccination rates after the begin-
ning of the COVID-19 pandemic.34-38 

The problem of vaccination rates drop-
ping during the COVID-19 pandemic is 
not confined to the United States. The 
World Health Organization (WHO) and 
United Nations International Children’s 
Emergency Fund report that global 
childhood vaccine coverage dropped 
5% overall between 2019 and 2021, 
increasing the number of completely 
unvaccinated children by 5 million 
worldwide since 2019.39 WHO has 
deemed this as the largest backslide Ja
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Public health data show that almost 93% of US 
children are vaccinated against polio, and 90% 

against measles, mumps, and rubella by 24 months 
of age. But fewer than 10% of the youngest  

children are vaccinated against COVID-19. 
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in vaccinations in 3 decades.40,41 The 
worldwide decrease in vaccinations 
was likely due to both negative opin-
ions about vaccines that stemmed from 
recent politics and misinformation, and 
parents being too afraid or unable to 
take their children to well child pedi-
atric visits during the pandemic. 

PARENTS DO NOT BELIEVE 
THAT COVID-19 IS A RISK TO 
CHILDREN UNDER 5 YEARS
Public health data show that almost 
93% of US children are vaccinated 
against polio, and 90% against 
measles, mumps, and rubella by 24 
months of age.42 But fewer than 10% of 
the youngest children are vaccinated 
against COVID-19,29 a virus currently 
in wide circulation. This represents a 
distinction in parents’ minds between 
the perception of risks from other 
vaccine-preventable illnesses and the 
risks from COVID-19. Results from 
a recent survey showed that, among 
parents of children aged 6 months to 4 
years who were not opposed to vacci-
nation, 14% said they want to “wait 
and see” before vaccinating their child 
for COVID-19, and another 8% will 
get them vaccinated “only if required” 
for school or other activities.33 These 
results further suggest a lack of 
urgency about protecting young chil-
dren from COVID-19.  

Contrary to perceptions, this age 
group has a large burden of illness. As 
of October 2022, there have been over 
3 million cases of COVID-19 officially 
reported in children under 5 years, 
comprising 3.6% of all reported US 
cases.43 As this age group makes up 6% of 
the US population, this means that over 
half the country’s youngest age group 
have received an official COVID-19 diag-
nosis at some point. Findings from sero-
prevalence surveys, however, suggest 
the real number is closer to 70% having 
been infected.44 According to data from 
a recent meta-analysis, the prevalence 
of long COVID in children was 25%,45 
which translates to at least 750,000 US 
children aged 0 to 4 years experiencing 
prolonged symptoms. 

Although severe COVID-19 is not 
as prevalent in young children as it is 
in adults, its occurrence is not always 
predictable. The CDC reported in June 
2022 that over 46% of children aged 0 
to 4 years who were hospitalized with 
COVID-19 had no underlying condi-
tions.46 The vaccination rate is the lowest 

for this younger age group despite the 
fact that hospitalization and intensive 
care unit admission rates for the 0 to 
4 year age group has been consistently 
higher than the 5 to 11 or 12 to 17 
years age groups since the beginning of 
the Omicron period.46 Of these hospi-
talizations, over 86% were admissions 
specifically due to COVID-19.46 There 
have been 585 COVID-19 deaths in the 
0 to 4 years age group,47 and COVID-19 
was listed among the top 10 causes of 
death for children in the United States 
in 2021.48

Omicron and its subvariants have 
presented a challenge to neutralizing 
antibodies derived from both the vaccine 
and the virus. So any risk of severe 
COVID-19 disease in children would not 
be balanced by the benefit of lasting 
immunity. Antibodies from COVID-19 
infection also wane, and immunity 
acquired through previous infection is 
less effective against Omicron49 than 
against other previous variants.49 In fact, 
the most durable immunity occurs when 
a person with a previous COVID-19 
infection is also vaccinated.50

MISINFORMATION HAS FUELED 
HIGH LEVELS OF PARENTAL 
CONCERN ABOUT COVID-19 
VACCINE SAFETY AND EFFICACY
Misinformation on social media about 
the safety of COVID-19 vaccines has 
led many parents of young children to 
believe the benefits do not outweigh the 
risk of the vaccine, especially if their 
children previously had COVID-19. There 
seems to be a misconception that the 
COVID-19 vaccine is a less safe way for 
their child to build immunity than the 
disease itself. 

Pfizer and Moderna both reported 
earlier this year that their respective 
COVID-19 vaccines were effective for 
children aged 6 months to 4 years when 
Omicron variants were circulating.51,52 
Most adverse events in both trials were 
mild or moderate, with safety profiles 
similar between vaccine and placebo 
groups.51-53 The major worry for parents 
has been related to vaccine-induced 
myocarditis. In addition to its already 
being extremely rare in teenaged and 
young adult males,54-56 myocarditis has 
not been seen at all in the younger 
age groups.53 The American College 
of Cardiology has published a recent 
consensus statement that states that 
the COVID-19 vaccines have a “favor-
able risk-to-benefit ratio for all age 

and sex groups.”56 Also, data from a 
recently published systematic review 
and meta-analysis showed that the 
overall risk of myocarditis is 7 times 
higher after a COVID-19 illness than 
after the vaccination.57  

CONCLUSION: THE 
YOUNGEST GROUP OF US 
CHILDREN IS CURRENTLY 
AT UNNECESSARY RISK
Preschools, churches, daycare centers, 
and other community settings not 
requiring mitigation measures would 
not be as concerning if COVID-19 
vaccination rates among the youngest 
children were higher. In the absence of 
nonpharmaceutical interventions, over 
90% of United States children aged  
0 to 4 years are currently not protected 
in any way.29 

The COVID-19 vaccine predictably 
prevents severe SARS-CoV-2 outcomes, 
with minimal short-term immunoge-
nicity reactions and very rare compli-
cations. COVID-19 disease, on the other 
hand, can unpredictably cause severe 
infection, hospitalization, multisystem 
inflammatory syndrome, long-term 
chronic health problems, and death. 
Although immunity from both infection 
and vaccines will wane over time, it is 
not worth taking a chance with severe 
outcomes for transient immunity from 
infection. Thus, the vaccine is a safer way 
to shift pediatric COVID-19 illness to the 
milder end of the spectrum.

Understanding the gap between fear 
and vaccine choice brings us back to 
the complicated perceptions of risk 
and benefit on which parents base 
their vaccine decisions. Views on the 
COVID-19 pandemic and sentiments 
around the COVID-19 vaccine could spill 
over to other vaccines for children. We 
are already seeing vaccine-preventable 
illnesses reemerging where vaccination 
rates in general are low.58,59 

Continued levels of undervaccination 
will lead to additional public health 
crises. Strategies including community 
education, social media campaigns, 
immunization tracking, and vaccination 
reminders from health care providers will 
all be vital to get the youngest children 
up to date with their regular vaccines 
and will also increase their COVID-19 
vaccination coverage. 

References are available at 
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taken center stage as persons living with 
HIV (PLWH) progressed through multiple 
tablets with significant adverse effects 
taken multiple times daily, to single-tablet 
regimens, and most recently, to long-acting 
(LA) antiretrovirals (ARVs), including 
some available via non-oral routes. The 
implementation of both currently avail-
able and upcoming LA-ARVs into HIV 
care delivery presents our next major 
challenge in the continued fight against 
HIV alongside PLWH who deserve medi-
cally appropriate options and choices in 
the treatments they receive. 

Adherence to an ARV regimen remains 
a major contributor to its continued effi-
cacy. While patients may interrupt medi-
cation therapy because of lack of ease 
or adverse effects, quality-of-life factors 
such as pill fatigue, health care access, 
and privacy/stigma also contribute. The 
concept of LA-ARV therapy aligns here, 

as increased adherence may be more 
likely if the ARV is administered on a 
non-daily basis vs the inconvenience of 
a lifelong daily (at a minimum) medica-
tion. LA-ARV may additionally have the 
potential to decrease pill burden/fatigue 
depending on the patient’s specific 
needs.1 

Currently available LA-ARVs include 
the full treatment regimen of cabotegra-
vir-rilpivirine administered intramuscu-
larly on a monthly or bimonthly basis 
among patients who are already virally 
suppressed or the intravenous infusion/
push of ibalizumab as adjunctive therapy 
among heavily treatment-experienced 
patients. As these specific medications 
are not necessarily restricted to be given 
through traditional health care delivery 
systems (eg, home infusion or alterna-
tive injection locations such as pharma-
cies), they may mitigate certain social 
determinants of health, such as ability to 

travel1. These innovations may contribute 
to increased privacy and reduced stigma 
amid concerns of an accidental disclo-
sure. Depending on the structure of imple-
mentation (based on type of medication), 
LA-ARVs may provide for increased 
engagement with the health care team 
because of the regularity of medical and 
pharmaceutical touchpoints.  

MEDICATIONS ON THE RISE
Two medications have received such 
considerable attention and research that 
practitioners should anticipate imple-
menting them in the months or years 
ahead. The first, lenacapavir (LEN), is 
a first-in-class capsid inhibitor that has 
been studied as both an oral formulation 
(generally used during a lead-in phase) 
and as a subcutaneous injection that is 
administered every 6 months as adjunc-
tive therapy among patients who are 
heavily treatment experienced. Of note, 

Long-acting antiretrovirals continue to 
be developed, and clinicians may want to 

consider incorporating them into care.

Preparing for the Next  
Long-acting Antiretrovirals
Clinicians can make room for infrequent treatment options as patients enjoy their daily lives.
by VALENCIA OGLESBY, DO; and DAVID E. KOREN, PHARMD, MPH, BCPS, AAHIVP, FIDSA 
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the European Commission approved 
lenacapavir for this indication based on 
the phase 3 registrational CAPELLA trial 
(NCT04150068) as of August 22, 2022. 
CAPELLA, which looked at the safety and 
efficacy of LEN among patients with HIV 
drug resistance, included 72 patients 12 
years or older from 11 countries who had 
received at least 8 weeks of ARV treat-
ment. Registrants were required to have 
resistance to at least 2 medications from 
at least 3 main drug classes of antiret-
rovirals with a viral load of greater than 
and equal to 400 copies/mL. Participants 
were then split into 2 cohorts. Cohort 
1 (36 patients) received oral LEN vs 
placebo in a 2:1 ratio on days 1, 2, and 8, 
and cohort 2 (36 patients) received open-
label LEN on the same days. Patients in 
both the lenacapavir group and placebo 
group of cohort 1 received their orig-
inal failing monotherapy in addition to 
oral LEN on days 1, 2, and 8, while the 
placebo group continued to take oral 
LEN on days 15, 16, and 22. Both arms 
of cohort 1 switched to subcutaneous 
LEN given on day 15 and at 6 months, 
plus an optimized background regimen. 
In contrast, cohort 2 initially received an 
optimized background regimen from day 
1, oral LEN on days 15, 16, and 22, and 
subcutaneous LEN once every 6 months 
starting on day 15.2

Primary results of CAPELLA demon-
strated successful viral suppression and 
increases in CD4 counts among patients 
who were previously on failing drug regi-
mens. At 26 weeks, 81% of participants 
from cohort 1 and 83% of participants 
in cohort 2 had viral loads of less than 
50 copies/mL. A highly valuable feature 
of LEN is the absence of cross-resistance 
among heavily treatment-experienced 
patients who have received ARV for 
numerous years. Although injection site 
pain/erythema were notable, reported 
adverse effects, others, including head-
ache and gastrointestinal upset, were 
minimal. None of the trial patients expe-
rienced serious adverse events directly 
related to LEN.3 The US Food and Drug 
Administration (FDA) has assigned a 
Prescription Fee User Drug Act date of 
December 27, 2022, for this indication. 
Beyond the use of LEN in treatment-expe-
rienced PLWH with multidrug resistance, 
the CALIBRATE study (NCT04143594) 
is evaluating LEN in treatment-naïve 
PLWH, and the PURPOSE 1 and 2 studies 
(NCT04994509 and NCT04925752) will 
evaluate its use in preexposure prophy-
laxis (PrEP). 

The FDA-sanctioned partial resump-
tion of the islatravir (ISL) development 
program provides the second medica-
tion of note for the HIV community. 
Islatravir, a nucleoside reverse tran-
scriptase translocation inhibitor, had 
been studied for both treatment-naive 
and PrEP indications using multiple 
delivery systems, including an implanted 
option for prophylaxis. In late 2021, 
all trials containing ISL were stopped 
or held after the development of CD4 
declines. After further research and 
review, the pharmaceutical company 
released a statement indicating that 
while all PrEP development will be 
permanently discontinued, treatment 
trials for daily dosing (combined with 
the non-nucleoside reverse transcrip-
tase inhibitor rilpivirine) will resume, 
albeit with a standardized 0.75-mg daily 
dose. Concurrently, the phase 2 trial 
combining oral ISL and oral LEN will 
resume under an amended protocol and 
lower dose ISL to be dosed weekly, with 
further results to be seen.3

INCORPORATING LONG-
ACTING ANTIRETROVIRALS 
INTO CLINICAL CARE
If pharmaceutical research continues 
to demonstrate potential for LA-ARVs, 
we may make advancements in health 
equity by bridging patients to care 
that is convenient for them; however, 
successful implementation remains a 
challenge as we grow into this para-
digm shift of care delivery. For example, 
the health care worker shortages 

caused by the pandemic, may spur 
innovation in health care delivery. 
Continued reliance on traditional 
mechanisms in the face of worker 
shortages may lead to lagging schedules  
or increased wait times for appoint-
ments, which in turn creates space for 
patients to disengage from their health 
care needs. 

Although LA oral medications can be 
delivered to patients through pharmacy 
mechanisms, LA injections may provide 
unique challenges/opportunities for 
innovation to ensure accessibility. One 
such issue has developed with the capi-
tation of benefits to medical rather than 
pharmacy benefits, or the potential 
restriction of pharmacies via limited 
distribution models. Regardless of injec-
tion location, whether a medical clinic 
or pharmacy, appropriate documenta-
tion would be required after administra-
tion with appropriate communication 
to the prescriber if happening off-site. 
The ability to delegate tasks to nontra-
ditional members of the care team who 
can perform medication injections, 
such as pharmacists as permitted by 
state regulation or statute, may provide 
1 such avenue and free time among 
practitioners to attend to acute clinical 
encounters and follow-up patient visits. 
As observed with COVID-19 vaccine 
clinics, increasing medication access 
beyond traditional health care (eg, 
work hours of 8 am to 5 pm) may prove  
beneficial to patients with multiple 
responsibilities. Leveraging technology 
to remind patients of appointments (eg, 
emails or text messages) may addition-
ally increase engagement. 

As LA-ARVs are shifting the land-
scape for HIV care, we, as a health care 
community, should evolve as well by 
implementing innovative practices that 
best meet the needs of our patients 
instead of asking them to meet our 
traditional needs. Creating accessible 
care while ensuring safety and efficacy 
allows the greater HIV-treating commu-
nity to continuously inform PLWH that 
they can and will live a long, relatively 
unchanged life. As PLWH continue to 
live longer, healthier lives, we can all 
do our part to ameliorate the negative 
stigma surrounding this diagnosis and 
make space for innovation to drive an 
increased quality of life. 
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based on genomic sequencing: M 
abscessus  subspecies  (subsp) abscessus, 
M abscessus  subsp  bolletii, and M 
abscessus subsp massiliense. Because they 
are closely related, these entities are not 
distinguished at the subspecies level in 
clinical laboratories; as a result, the 3 
subspecies are often reported combined 
as MABC, not individual subspecies. M 
abscessus is the third most frequently 
isolated nontuberculous mycobacteria 
(NTM) pulmonary pathogen in the United 
States.4 Of the complex subspecies, subsp 
abscessus is generally most common; 
however, considerable geographic varia-
tions exist, with subsp massiliense being 
more prevalent in South Korea and 
Taiwan.5 MABC causes pulmonary and 
extrapulmonary diseases including skin 
and soft tissue infections, bacteremia, and 
disseminated disease in immunocompro-
mised hosts. It is highly resistant to most 
oral antimicrobials, which makes long-
term treatment complex and difficult.

PRESENTATION
1. Pulmonary
The lungs are most commonly affected by 
NTM, with M abscessus being the most 
common cause of lung disease.6 MABC 
is seen in patients with underlying struc-
tural lung disease such as cystic fibrosis, 
bronchiectasis, prior tuberculosis, pulmo-
nary alveolar proteinosis, and esophageal 
motility disorders.4,7 Alpha-1 antitrypsin 
phenotypes and abnormal cystic fibrosis 
genotypes increase the risk for NTM 
infection.7 The median age of onset is 
around 50 years, with women being more 

often affected. The most common symp-
toms seen are chronic cough, sputum 
production, fatigue, weight loss, and 
hemoptysis.7 The common findings in 
chest x-ray are reticulonodular, mixed 
interstitial-alveolar opacities with a right 
upper lobe predominance; multilobar 
patchy opacities; and, less frequently, 
cavitation.4,7 High-resolution CT can 
show cylindrical bronchiectasis and 
small nodules of less than 5 mm.7 The 
diagnosis based on American Thoracic 
Society/Infectious Diseases Society of 
America (ATS/IDSA) guidelines from 
2007 requires the fulfillment of clinical 
(clinical symptoms, radiological evidence, 
and exclusion of other diseases) and 
microbiological criteria. Isolation of the 
species from the respiratory specimen 
culture from at least 2 separate cultures 
is collected over an interval of a week 
or more.7,8 Bronchoscopy is offered to 
patients with high suspicion of having 
NTM lung disease from whom the respi-
ratory culture cannot be obtained.8 

Treatment with antimicrobials with 
surgical resection of the localized disease 
has been shown to elicit more sustained 
microbiologic response than antimicro-
bials alone.4,7 MABC infection can cause 
complications (soft tissue and medias-
tinal abscess) in patients who undergo 
lung transplant, thereby requiring assess-
ment for NTM pulmonary disease before 
lung transplant evaluation.9 Pretransplant 
MABC isolation can be a risk factor 
for posttransplant MABC lung disease.4 
Persistent MABC infection despite treat-
ment is not an absolute contraindication 
for lung transplant.

2. Skin and soft tissue infections 
Skin and soft tissue infection (SSTI) 
caused by MABC usually follows acci-
dental trauma or surgery in a variety of 
clinical settings. The manifestation can 
range from simple nodules, ulcer, and 
abscess to deep-seated infections.4  These 
can occur through direct contact of 
areas with skin breakdown with contam-
inated sources or through metastatic 
deposit from disseminated disease.4 
More common presentation is a noso-
comial infection after a surgical proce-
dure, including cosmetic procedures, 
augmentation mammaplasty, tattooing, 
acupuncture, and corneal infections 
after laser in situ keratomileusis.4,6 M 
abscessus  subsp  massiliense is the most 
common isolate in postsurgical SSTIs.4 

3. Disseminated disease and bacteremia
Bacteremia caused by MABC is most 
often associated with intravenous cath-
eter placement.4 Intravenous drug use 
has also been associated with endo-
carditis and disseminated disease, 
specifically in patients with pros-
thetic valves, and it portends a high 
mortality.10-12 Disseminated disease could 
be a manifestation of immunologic defect, 
either acquired, such as through HIV and 
anti–interferon-γ antibody formation, or 
genetic, caused by defects in the interfer-
on-γ or IL-12 pathway genes.7,13

DIAGNOSIS 
Diagnosis of infection is straightforward 
when MABC is recovered from a normally 
sterile site such as blood, whereas isola-
tion of MABC in respiratory specimens 

(continued from cover page)

Challenges in the Management of 
Mycobacterium abscessus Complex
This pathogen is the third most frequently isolated nontuberculous mycobacteria seen  
in the United States. Here is a review of how it presents and treatment options.

by JAMES M. CROSBY, DO; MARICE RUIZ CONEJO CASTILLO, MD; SUBRAMANYA SHYAM GANTI, MD, MBBS; and TAKAKO S. SCHANINGER, MD
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does not necessarily indicate disease. 
NTM/MABC are ubiquitous in the envi-
ronment. Isolation of NTM in respiratory 
specimens can be due to environmental 
contamination or respiratory colonization, 
hence the significance of MABC isolated 
in sputum should be carefully evaluated. 
The ATS/IDSA guidelines include the 
criteria for diagnosis of NTM pulmonary 
disease (see pulmonary section).

DRUG RESISTANCE AND 
SUSCEPTIBILITY TEST
Identification to the subspecies level is 
critical, for it is generally correlated with 
treatment outcomes.8  Although MABC 
can be identified by DNA/DNA hybrid-
ization or single gene sequencing, a 
wide-array genomic sequencing is more 
discriminative.8 A drug susceptibility test 
is also essential to guide treatment, as 
there is heterogeneity in the resistance 
profile.8  M abscessus  subsp  abscessus and 
bolletii possess 2 mechanisms that confer 
resistance to macrolides: inducible eryth-
romycin ribosomal methylase, or the erm 
(41) gene, and the acquired mutational 
resistance in the 23S ribosomal RNA 
gene. Both subsp abscessus and bolletii 
carry a functional erm(41) gene, whereas 
subsp massiliense has a nonfunctional 
copy of the gene, thereby rendering this 
subspecies susceptible to macrolides.14 

The inducible macrolide resistance can 
be screened by prolonged incubation in 
the presence of a macrolide for up to 14 
days or through molecular detection and 
characterization of the erm (41) gene.7,8,14 
The ATS/IDSA guidelines recommend 
susceptibility test panels including amik-
acin, cefoxitin, imipenem, clarithromycin, 
linezolid, doxycycline, tigecycline, cipro-
floxacin, and moxifloxacin for MABC. 
The Clinical and Laboratory Standards 
Institute set minimal inhibitory concen-
tration cutoffs for RGM in general, and 
the AST/IDSA guidelines recommend 
choosing antibiotics based on the in vitro 
susceptibility tests. However, strong clin-
ical relevance of such strategy was estab-
lished only for macrolides.8,14 

TREATMENT
MABC isolates are uniformly resistant 
to standard antituberculous drugs and 
to most oral antibiotics. Macrolides are 
a cornerstone of therapy as they possess 
potent activity against MABC as well as 
immunomodulatory effects. The ATS/
IDSA guidelines for treatment of NTM 
pulmonary disease recommend a macro-
lide-containing multidrug treatment 

regimen for MABC strains without induc-
ible or mutational macrolide resistance. 
A macrolide-containing regimen is also 
recommended for strains with macro-
lide resistance for its immunomodulatory 
properties, although a macrolide is not 
counted as an active drug in the multidrug 
regimen.8 Macrolide-containing multidrug 
regimens demonstrated higher sputum 
culture conversion rates: 34% with M 
abscessus subsp abscessus compared with 
54% with subsp massiliense.8 Therefore, a 
critical step is the differentiation of the 
MABC into its subspecies, as this informs 
treatment decisions.4,8   

The multidrug regimen should include 
at least 3 active drugs guided by in  
vitro susceptibility. The regimen includes 
combination therapy of 1 or 2 intrave-
nous agents (amikacin 10-15 mg/kg/day, 
cefoxitin 2-4 g two to three times/day, 
imipenem 500-1000 mg every 6-12 hours, 
or tigecycline 50 mg/day) and 2 oral 
agents (azithromycin 250 mg/day, clofaz-
imine 100-200 mg/day, omadacycline 300 
mg/day, linezolid 600 mg/day or tedizolid 
200 mg/day, bedaquiline 400 mg/day for 
2 weeks, then 200 mg 3 times a week).14 
Clarithromycin 1000 mg/day can also be 
used, but there is evidence that azith-
romycin is more effective.15 Amikacin 
is generally the most active parenteral 
drug but its use is limited by nephrotox-
icity and ototoxicity. Notably, MABC has 
low MICs to tigecycline but there are no 
established cutoffs for susceptibility.16 
Clofazimine has also been found to be 
useful as it saturates the reticuloendo-
thelial system while having low MICs; 
however, clofazimine is not commercially 
available in the United States, and its 
procurement restrictions hamper wide-
spread usage.17,18 Omadacycline showed 
a favorable outcome in the recent  
retrospective review that included 36 
participants. Omadacycline monotherapy 
for 4 months was well tolerated and 
achieved microbiologic cure in 25% of the 
patients.19 Tedizolid demonstrated lower 
MICs for MABC, but its clinical efficacy 
and safety have not been established. 
Surgical resection can be used in select 
patients with MABC pulmonary disease.   

DURATION
Due to data scarcity, the optional dura-
tion of therapy for MABC has not yet 
been established. The ATS/IDSA guide-
lines suggest that either a shorter or 
longer treatment regimen be used and 
expert consultation obtained.8  The British 
Thoracic Society recommends a 4-week 

intensive induction phase with amikacin, 
tigecycline, and imipenem followed by a 
12-month continuation phase, depending 
on susceptibilities.20 Duration of therapy 
is currently based on expert opinion and 
type of infection (more prolonged for cere-
bral or disseminated infection). Notably, 
longer treatment regimens become diffi-
cult to tolerate with certain antibiotics 
such as amikacin as previously described, 
tigecycline (considerable nausea and 
vomiting), and linezolid (bone marrow 
suppression).17 Some experts use intermit-
tent courses of multidrug therapy instead 
of transitioning to a longer continuation 
phase. For pulmonary infections, one 
article describes 12 months for negative 
cultures, 4 months for soft tissue infection, 
12 months for cerebral infection, 4 weeks 
for bacteremia in central line–associated 
blood stream infection, and 6 weeks to 
6 months for ocular infections.21 MABC 
are ubiquitous in soil and water environ-
ments. Patients with underlying struc-
tural lung abnormalities are at high risk 
for reinfection after adequate treatment. 
Long-term monitoring after discontinua-
tion of the therapy is warranted. 

FUTURE DIRECTIONS
MABC mechanisms of resistance continue 
to be elucidated. For example, β-lactam 
resistance is mediated by BlaMab, which is 
not inhibited by the classic β-lactamase 
inhibitors tazobactam, clavulanic acid, 
and sulbactam. Avibactam is a new, 
non–β-lactam, β-lactamase inhibitor, 
active against BlaMab. Data from in vitro 
studies show BlaMab is inhibited by 
avibactam, so combining imipenem with 
the β-lactamase inhibitors could be a 
future option. M abscessus subsp 
Massiliense harbors BlaMmas,which exhibits 
not only β-lactamase activity but also 
mild carbapenemase activity. It is struc-
turally similar to other carbapenemases 
found in Klebsiella pneumoniae carbapen-
emase-2 (KPC-2) and Serratia fonticola 
carbapenemase (SFC-1).22 In addition, 
less toxic members of the tetracycline 
class including oral omadacycline could 
also represent a new option. Bedaquiline, 
which is used as a mycobacterial ATP 
synthase inhibitor for drug-resistant 
tuberculosis, is another potential treat-
ment, but data are scant. And, there are 
reports of antagonism between 
bedaquiline and β-lactams.17  

References are available at 
ContagionLive.com.
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Employee Health After the COVID-19 
Pandemic: Stronger Than Yesterday 
For providers on the front lines, lessons learned can help inform  
strategies to enhance the protection of their health going forward. 
by GEENA KLUDJIAN, PHARMD, BCIDP; and ALEXANDRA HANRETTY, PHARMD 

Infection prevention was first estab-
lished in the 1970s by focusing on the 
health and safety of employees. Some 

examples of this include appropriate 
immunization coverage for employees, 
hand hygiene protocols, and blood and 
fluid exposure prevention measures.1 
These programs have since evolved to 
include not just employees but also 
patients through prevention of health 
care–associated infections. Infection 
prevention programs should work in 
conjunction with employee health efforts 
regarding health care personnel blood 
exposure and infection clusters. The 
proper use of personal protective equip-
ment (PPE) not only protects health care 
personnel from potential exposure, but 
also protects the patient from transmis-
sion of pathogens from the employee. 

The COVID-19 pandemic has perma-
nently changed how we view employee 

health and safety. Employee stress 
and burnout of health care personnel 
became a hot topic, and there was 
increased focus on the physical and 
mental well-being of health care 
personnel.2 The pandemic expanded 
the role of occupational health services 
within an institution from traditionally 
being focused on managing workplace 
injuries and disease prevention to an 
extended focus on infection prevention. 
It also highlighted gaps and weaknesses 
in employee safety and the importance 
of having an organizational model that 
can respond quickly to future public 
health challenges and having policies 
and practices in place.3

VACCINATIONS
Immunization programs are occupa-
tional infection prevention and control 
services that help reduce the risk of 

transmission of vaccine-preventable 
diseases among health care personnel. 
Pathogen-specific prevention strate-
gies ensure health care personnel have 
received the recommended immuniza-
tions and have evidence of immunity to 
vaccine-preventable diseases. The goal 
is to prevent employee-to-employee 
transmission and employee-to-patient 
transmission, potentially reducing the 
need for reactive measures such as 
postexposure prophylaxis (PEP) and 
employee shortages due to absences.4

As of November 2021, the Centers for 
Medicare & Medicaid Services requires 
employee COVID-19 vaccination in 
order for a participating institution 
to be reimbursed, with vaccination 
exceptions limited to those recom-
mended by the Centers for Disease 
Control and Prevention.5 Occupational 
health played a valuable role in mass ve
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The proper use of personal protective 
equipment not only protects health care 
personnel from potential exposure, but also 
protects the patient from transmission of 
infectious pathogens from the employee. 
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vaccination campaigns of health care 
personnel, with occupational health 
nurses providing a critical role in 
mobilizing these campaigns. The quick 
rollout of the COVID-19 vaccine led to 
a lot of vaccine hesitancy, even among 
health care personnel. Many studies 
have evaluated the attitudes and beliefs 
surrounding the vaccine and vaccine 
acceptance in this population. A more 
holistic approach has been shown to 
be effective when educating employees, 
resulting in increased vaccine accep-
tance.6 Occupational health physicians 
are in a special position to champion 
vaccination and address vaccine hesi-
tancy because they know the culture of 
the health system and may also know 
the employees.7

IMPACT OF EMERGING 
INFECTIOUS DISEASES 
ON EMPLOYEE HEALTH 
AND HOSPITALS
In addition to bringing about a quick 
response to vaccination campaigns, 
the COVID-19 pandemic emphasized 
the need to be able to respond quickly 
to emerging public health threats to 
maintain a safe work environment. 
Aside from keeping up with continu-
ously changing regulations, institutions 
needed to quickly implement safety 
measures to protect their employees 
from contracting the virus, including 
providing adequate PPE. With the 
recent outbreak of monkeypox and 
the need to roll out another vacci-
nation campaign ,  occupational 
health services were more prepared 
to distribute vaccines in an efficient 
manner. Similar to COVID-19 vaccines, 
monkeypox vaccines were initially 
limited, and therefore collaboration 
with infection prevention and occu-
pational health on criteria for vacci-
nation was important for a successful 
monkeypox vaccine program.8,9

During the pandemic, Massachusetts 
General  Hospital  developed a 
web-based mobile-responsive app 
to screen employees for COVID-19 
symptoms. Upon identification of 
their first patient with monkeypox, 
their Monkeypox Response Team, 
which included infection prevention 
and occupational health services, was 
able to implement a similar screening 
tool. The tool was designed to rapidly 
identify possible monkeypox expo-
sure, perform risk assessments and 
stratification, and monitor symptoms. 
In conjunction with the exposure risk 

assessment and stratification tool, 
standard contract tracing and expo-
sure investigations were implemented. 
This allowed prompt identification of 
exposed health care personnel who 
may have needed PEP and follow-up. 
Overall, the hospital found that the 
integration of the data collection tool 
into clinical support postexposure 
protocols was a useful and innova-
tive approach to optimize workflows 
in the response to the monkeypox 
outbreak.10

Because of focused efforts on 
decreasing antimicrobial resistance 
before the COVID-19 pandemic, 
the United States had succeeded in 
reducing deaths related to antimicrobi-
al-resistant infections. Over the last few 
years, however, we have seen a signif-
icant increase (>15%) in hospital-ac-
quired, drug-resistant infections. These 
difficult-to-treat infections can pose a 
risk to employee health and increase 
the need for PPE when taking care of 
patients with these resistant patho-
gens. Infection prevention campaigns 
that were derailed during the pandemic 
have since started targeting strate-
gies such as hand hygiene to decrease 
risk of transmission of antimicrobial 
resistance and promote the safety of 
patients and employees.11

LOOKING FORWARD 
FROM COVID-19
To enhance overall health and well-
being post pandemic, employee 
health and infection prevention must 
continue to grow and learn from the 
evolving needs. Some strategies for 
improving immunization coverage 
of health care personnel in partic-
ular include conducting education to 
promote awareness and knowledge 
about vaccines, providing free access 
to vaccinations, offering multiple loca-
tions and times for vaccine clinics, 
providing incentives to encourage 
vaccinations, and more. Education 
that includes a platform to discuss 
medical and nonmedical reasons to 
decline vaccination is imperative to 
be able to gather and review informa-
tion on why recommended vaccines 
are not administered and assess 
quality improvement.4

Another strategy that occupa-
tional health services can imple-
ment is  to provide PEP and 
implement work restriction or appro-
priate PPE guidance to prevent  
employee-to-employee transmission 

and employee-to-patient transmis-
sion. During both the COVID-19 
pandemic and monkeypox outbreak, 
similar strategies were implemented 
and will be an important consider-
ation in future health emergencies.11

State health departments and 
the Occupational Safety and Health 
Administration provide guidance 
on preventing the spread of infec-
tious diseases, including guidance on 
employee screening, mask require-
ments, and social distancing. The 
preparedness of the government in the 
beginning of the COVID-19 pandemic 
was lacking, but has since improved 
with the monkeypox outbreak.12 As 
witnessed during the pandemic, guid-
ance evolved quickly and required a 
multidisciplinary approach, including 
input from occupational health and 
infection prevention programs.13 
Using what was learned during the 
pandemic and creating an emergency 
response plan is imperative to prevent 
the spread of future disease outbreaks. 
As Ebola cases have continued to 
rise in Uganda, lessons from the 
COVID-19 pandemic on emergency 
preparedness and response manage-
ment are at the forefront of health 
care systems’ planning.14 

References are available at 
ContagionLive.com.
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Substantial advancements in the treatment 
of HIV have been made over the past 40 
years, and a strong rapport between patient 

and provider is essential for optimizing the 
benefits of treatment and helping them manage 
comorbidities and adverse events related to HIV 
medication. This includes weight gain, according 
to panelists who participated in a Contagion® peer 
exchange, moderated by Grace McComsey, MD, 
FIDSA. The panelists discussed ways to build 
relationships with patients and improve their 
participation in care, management of diabetes 
and weight gain, and future needs to improve 
the quality of life for patients living with HIV.

HIV: BUILDING RAPPORT 
WITH PATIENTS
The initial meeting with a patient with HIV 
focuses on connecting with them and addressing 
barriers, such as difficulties with accessing 
housing, transportation, finances, or food, which 
may affect their ability to achieve viral suppres-
sion, said Tavell L. Kindall, PhD, DNP, APRN, 
FNP. An initial assessment is performed to iden-
tify potential issues, but it may take a few visits 
to fully uncover the resources they need, he said. 

“I’m all about relationships,” said Kindall. “My 
patients can text me whenever they need some-
thing. Some just stop by to say hello, and that’s 
when you’ve got to a point where you have a 
good relationship and you’ve broken down 
those stigmatizing things that patients are 
experiencing. When they come by just to say 
hello and see how you’re doing, you’ve helped 
them to self-actualize as someone who is going 
to do well. Even though they have an HIV infec-
tion, they’re going to live a healthy and full life.”

Kindall individualizes his approach for 
patients and may refer them to case managers, 
care coordinators, and HIV prevention coordina-
tors. The HIV prevention coordinators are partic-
ularly important for educating individuals about 
access to pre-exposure prophylaxis and reas-
suring them that they are not going to transmit 
HIV to others if they have an undetectable viral 
load and continue to take their medication. 

“Quality of life is a true issue,” said Kindall. 
“Oftentimes patients will ask me, ‘Can I have 
children?’ [or say] ‘I’m worried that I’m going 
to give HIV to my fiancée, or my female partner, 
or my wife.’ Or there’s a woman living with HIV 
who is worried about giving HIV to her baby. 
We have to strategically talk to patients, making 

sure that we give clear, correct messages, and 
make sure they understand that we’re here for 
them along the journey as a cohesive team and 
as a complete team to give them everything that 
they need to make sure they are successful.” 

Kindall also provides resources for peer 
support groups or individualized support for 
patients who are interested, and aims to find 
a support group in the community that the 
patient feels comfortable with. 

“People need to receive good care, and they 
deserve good care,” said Kindall. “I make sure 
that my team recognizes that we are dealing 
with a population that historically [has] likely 
had bad customer service or [has] not been 
treated well or fairly. We have to uncover and 
deal with all of that and make sure they under-
stand that we’re on their side, that they can 
trust us, and that we’re here to support what-
ever they need.”

According to John Koethe, MD, many of the 
staff members have been working at the HIV 
treatment clinic at Vanderbilt University for a 
long time and have built a strong rapport with 
patients. “The patient experience starts at the 
door,” he said.

Because insurance coverage and access to the 
clinic can also be complicated to navigate for 
patients with HIV, Koethe noted that his clinic 
has an office dedicated to navigating commer-
cial insurance and the Ryan White HIV/AIDS 
Program, which provides grants to help patients 
with low income to receive medical care, medi-
cations, and support services for HIV.1 The clinic 
also has in-house ancillary services, including 
pharmacists, mental health support, tobacco 
cessation programs, and nutrition support. 
Koethe said that the need to manage age-re-
lated cardiovascular and metabolic comorbidi-
ties in their patients has increased, and he aims 
to connect patients with providers who are HIV 
literate if he does need to refer them.

Kindall also emphasized the importance of 
connecting patients with external providers 
(eg, in internal medicine, pediatrics, and family 
medicine) whom he knows are comfortable 
with managing patients with HIV. 

“If you must refer them out, you want to send 
them where you know that [the providers are] 
going to be careful and nobody’s going to treat 
them badly,” he said. “I made it a point to get 
out in the community and meet these other 
providers to make sure they understand, ‘Look, 
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here’s who I’m sending you. I want to make sure 
that we’re both on the same page and agree that 
this patient deserves to be treated with respect, 
dignity, and those kinds of things. They can 
benefit from your expertise, but you need to treat 
them right.’ ” 

MULTIDISCIPLINARY CARE 
FOR PATIENTS WITH HIV
Diabetes is a common comorbidity among patients 
with HIV,2 and diabetes education and engagement 
in diabetes self-management are key components 
in the practice, noted Osama Hamdy, MD, PhD. 

“We don’t use a blame or guilt technique,” he 
said. “We’re always free from self-blaming or self-
guilt, especially when it comes to weight gain. We 
have psychologists working with our patients in 
[our] weight management program all the time. 
We have multidisciplinary programs. We were 
able to show data that people can lose weight and 
maintain weight for up to 10 years.”

Because diabetes is a complicated disease, 
using the resources offered at diabetes centers, 
including certified diabetes educators, nurse prac-
titioners, and dietitians, and communicating with 
the patient’s primary care provider is important, 
said Todd T. Brown, MD, PhD. 

“The communication is critical, and the patients 
feel secure that way,” he explained. “If they know 
that I’m communicating with their HIV doctor, 
they feel like we’re all pulling for them together.”

MULTIDISCIPLINARY PERSPECTIVES 
ON HIV TREATMENT
Koethe praised the tremendous progress over 
the past 4 decades in the effectiveness of medi-
cations used to treat HIV, noting that fine-tuning 

treatment strategies to improve the patient’s 
quality of life is the next main goal for HIV care. 
The weight gain experienced by many patients 
with HIV is still not fully understood, and identi-
fying the causes and effective interventions may 
help with management of cardiovascular and 
metabolic diseases down the road, said Koethe. 

“[Weight gain is] an area that sometimes we 
have a hard time addressing because we don’t 
understand what to do about it,” he said. “But it’s 
an area that patients appreciate when we open 
up and ask them about it.”

Brown agreed that optimizing quality of life 
for patients is important, and the improvements 
in survival mean that patients who acquired an 
HIV infection in the 1980s are surviving into 
their 70s and are likely to need geriatric specialty 
care incorporated into HIV care. Additionally, 
finding ways to deprescribe medications—HIV or 
non-HIV related—when possible is important to 
consider when aiming to improve quality of life.

Kindall concluded that although multiple effec-
tive, safe medications are available for individuals 
living with HIV, helping patients to understand the 
commitment needed to take the medications is 
important. With the many options available, finding 
issues or concerns early on can help patients and 
providers adjust the therapeutic regimen to opti-
mize adherence, he said. Ensuring the patients 
have trust in their provider is also important to the 
successful management of HIV, he added.

“Regarding quality of life, it’s just important 
to make sure that providers are willing to make 
that commitment with patients and be along the 
journey with them and establish that rapport and 
the relationship with them so that they know they 
can trust you,” explained Kindall. “Try to uncover 

those quality-of-life issues that patients bring up 
and have a conversation with them beyond their 
HIV viral load and CD4 count. Ask them about 
their family. Ask them about their life goals. 
Ask them about all the different things that you 
ordinarily think about every day when you start 
thinking about your own life, because again, 
they’re not going anywhere. They’re going to live, 
so it’s important for us to have those conversa-
tions with them.”

Kindall noted that credentialing for advanced 
practice providers is available through the 
American Academy of HIV Medicine and for nurses 
through the Association of Nurses in AIDS Care. 
“I’ve managed to [obtain credentials from] both 
because I wanted to make sure that I gave to my 
patients the credentials that show them that I am 
committed to excellence for their care,” he said.

Hamdy concluded that HIV treatment has 
been “a wonderful success story,” and counseling 
patients on small steps they can take to mitigate 
the weight gain (eg, incorporating 10-minute 
bouts of exercise into their daily routine and 
reducing consumption of high-sugar and refined 
carbohydrates) associated with medications is 
most likely to yield successful outcomes. 

“As we give hope to [patients with] HIV, we 
should give hope also for weight loss and weight 
management,” he said. ▲

Access the videos 
Scan the QR code by hovering the 
camera from your smartphone to watch 
the full videos at ContagionLive.com.
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CASE STUDY

A Rare Case of Positive Heterophile Antibody 
in a Patient With West Nile Virus
by DANIEL TSANG, MD; and MOLLY TUCKER, MD

FINAL DIAGNOSIS
West Nile virus meningitis 

HISTORY OF PRESENT ILLNESS
A 22-year-old woman presented to the 
emergency department in August with 
headache and dizziness lasting 2 days. 
Her headache was located on her left 
posterior head and was a sharp pain 
that radiated to her forehead. It eventu-
ally spread to both sides of her forehead 
and was throbbing in nature. She took 
ibuprofen without any relief. When her 
headache started, she also noticed dizzi-
ness that felt like the room was spinning 
and was triggered with movement of her 
head. This led to an episode of nausea 
and vomiting. A review of systems was 
also notable for photophobia, but nega-
tive for fever.

MEDICAL HISTORY
Class 3 obesity, asthma, migraines, acne 
vulgaris, chlamydia, gonorrhea

KEY MEDICATIONS
Ibuprofen 2 to 3 times a day for about  
3 days 

EPIDEMIOLOGICAL HISTORY 
The patient was born in Pennsylvania 
and has not had any recent domestic or 
international travel. She is sexually active 
with men and had vaginal receptive inter-
course without the use of a condom 2 
weeks prior to presentation. She smokes 
marijuana occasionally, but denies any 
other illicit drug, alcohol, or tobacco 
use. She currently resides in a homeless 
shelter where she has seen mice but has 
had no known physical contact with 
them. She has had several mosquito bites 
over the past week. Her children recently 
had symptoms of an upper respiratory 
tract infection, and she has had no other 
known sick contacts. She is adopted 
and her biological sister has a history of 
systemic lupus erythematosus. 

PHYSICAL EXAMINATION 
The patient’s vitals were notable for a 
fever of 102.4 °F, but she was otherwise 
hemodynamically stable and on room air. 
On examination, she was diaphoretic and 

had occasional rigors. She had no nuchal 
rigidity, but had dizziness with move-
ment of her head. She had nontender 
cervical lymphadenopathy bilaterally. 
Her integumentary exam was notable for 
papules and pustules along her forehead, 
chin, and buttocks, and a single papule 
on her right thigh. Her neurologic exam 
revealed no focal deficits. 

STUDIES 
The patient’s lab work was notable 
for a white blood cell count of 13 B/L 
(reference range, 4.0-11.0 B/L) with 87% 
neutrophils, hemoglobin level of 9.6 g/
dL (reference range, 12.5-15.0 g/dL), and 
mean corpuscular volume of 60 fL (refer-
ence range, 80-99 fL). The remainder of 
her complete blood count and compre-
hensive metabolic panel were within 
normal limits. 

CLINICAL COURSE (SUMMARY 
OF HOSPITAL COURSE 
PRIOR TO DIAGNOSIS)
The woman presented to the emergency 
department and had a normal comput-
erized tomography (CT) scan of her 
head. She was discharged with meclizine. 
However, her headache and severe vertigo 
persisted, and the next day she returned 
to the emergency department. She had 
a CT angiography of her head and neck, 
which showed normal vasculature but 
was notable for multiple, mildly enlarged 
cervical lymph nodes up to 1.5 cm. She 
received ketorolac (Toradol), metoclopra-
mide, and diphenhydramine but her symp-
toms persisted, so she was admitted for 
intractable headaches. Several hours after 
admission, she was noted to be febrile for 
the first time to 102 °F.    

Due to her fevers and headache, she was 
started on empiric acyclovir, vancomycin, 
ceftriaxone, and dexamethasone for 
meningitis. Magnetic resonance imaging 
of her brain was recommended by the 
neurology service but was unable to be 
obtained due to her class 3 obesity (body 
mass index, 62 kg/m). A lumbar punc-
ture was performed, with the results 
noted below. 

Due to her pustular rash on cheeks, 
chin, buttocks, and right thigh in the 

setting of fevers and cervical lymph-
adenopathy, and a new sexual partner 
2 weeks prior, there was a concern for 
monkeypox. Monkeypox polymerase 
chain reaction (PCR) swabs were 
collected and ultimately ended up being 
negative. After she received an evalu-
ation by the dermatology department, 
her pustular lesions were believed to be 
in line with her acne vulgaris as well as 
folliculitis. 

DIAGNOSTIC PROCEDURES 
AND RESULTS
The patient’s workup was negative for 
a fourth-generation HIV screen; trepo-
nemal antibody, Lyme serologies, 
QuantiFERON-TB Gold, blood cultures, 
urine gonorrhea, and chlamydia PCR also 
were negative. A heterophile antibody test 
was positive in the emergency department, 
but Epstein-Barr virus (EBV) serologies 
were consistent with past infection rather 
than acute infection (viral capsid antigen 
[VCA] IgG positive, VCA IgM negative, EBV 
nuclear antigen–positive), and cytomegalo-
virus (CMV) PCR from blood was negative.

A lumbar puncture showed an opening 
pressure of 33 cm H2O (reference range, 
5-25 cm H2O); white blood cells, 285/
uL (reference range, 0-5 /uL), with 60% 
neutrophils, 30% lymphocytes, and 10% 
monocytes; glucose, 59 mg/dL (reference 
range 40-70 mg/dL); protein, 33 mg/dL 
(reference range, 15-45 mg/dL); and 60/
uL red blood cells (reference range, 0/uL). 
A meningitis/encephalitis PCR panel was 
negative (including PCR for Haemophilus 
influenzae, Listeria monocytogenes, 
Neisseria meningitidis, Streptococcus agalac-
tiae, Streptococcus pneumoniae, Escherichia 
coli K1, Cryptococcus neoformans/C gattii, 
herpes simplex virus (HSV)-1, HSV-2, vari-
cella-zoster virus, human herpesvirus–6, 
CMV, enterovirus, and human parecho-
virus). Cerebral spinal fluid (CSF) gram 
stain and bacterial culture were negative.  

Additional CSF studies were nega-
tive for HSV PCR, cryptococcal antigen, 
and lymphocytic choriomeningitis virus 
antibodies.

Because of the patient’s reports of 
mosquito bites, West Nile virus (WNV) 
serologies from her CSF were ordered; 
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her WNV IgM was elevated above 5.00 (reference 
range, < 0.90), with WNV IgG negative. She was 
diagnosed with WNV meningitis and her antibi-
otics were discontinued. 

TREATMENT AND FOLLOW-UP
For her WNV meningitis, the patient was treated 
with supportive care and defervesced on hospital 
day 3. For her vestibular neuritis secondary to her 
meningitis, she was started on scopolamine and 
meclizine with daily improvement in her symp-
toms. After approximately 14 days, her vertigo 
resolved.  

DISCUSSION 
Our case describes a young woman who 
presented with an acute onset of headaches and 
dizziness and was found to have aseptic menin-
gitis. Through a detailed history, it was discov-
ered that she had multiple mosquito bites over 
the preceding week, which prompted CSF testing 
for WNV serologies; this ultimately led to her 
diagnosis.

The differential for aseptic meningitis is 
broad and includes, but is not limited to, WNV, 
lymphocytic choriomeningitis, Lyme disease, 
St Louis encephalitis virus, tuberculosis, HIV, 
HSV, syphilis, enteroviruses, Angiostrongylus 
cantonensis, leukemia, lymphoma, metastatic 
malignancies, certain autoimmune conditions, 
and medication induced (particularly trimetho-
prim-sulfamethoxazole and nonsteroidal anti-in-
flammatories). During the evaluation of aseptic 
meningitis, a detailed epidemiologic history is 

vital to determine risk factors and narrow down 
the differential diagnosis.  

WNV is a ribonucleic acid virus under the 
genus Flavivirus. It is an arbovirus transmitted by 
the bite of infected mosquitoes, particularly Culex 
species. The virus is able to reach high levels in 
infected birds. Mosquitoes become infected when 
they feed on infected birds and they can then 
transmit the virus when they bite people or other 
animals. The virus can also be transmitted through 
blood transfusion or organ transplantation.1 

The majority of people infected with WNV 
(approximately 70%-80%) are asymptomatic. 
Those who do have symptoms often have nonspe-
cific ones such as headaches, weakness, myalgias, 
or arthralgias. Up to 50% of patients may have a 
transient maculopapular rash. Less than 1% of 
those infected may develop neuroinvasive disease, 
which can manifest as meningitis, encephalitis, 
or acute flaccid paralysis.2 In one study with 16 
serologically confirmed cases of West Nile neuro-
invasive disease, 5 patients (31%) had meningitis, 
8 (50%) had encephalitis, and 3 (19%) had polio-
myelitis-like acute flaccid paralysis. Neuroinvasive 
symptoms such as meningitis, encephalitis, and 
flaccid paralysis may present separately or in 
conjunction.3 WNV infection should be suspected 
in patients who have been exposed to mosquitos 
with a febrile illness with or without acute neuro-
logic deficit. 

In immunocompetent patients, diagnosis is 
made by finding positive IgM serologies in the 
serum or CSF. A PCR screen of serum or CSF 
can be obtained. However, the degree of viremia 

is often too low to be detected. The PCR screen 
may be positive if obtained early in the course 
of infection or in immunocompromised indi-
viduals who may have higher levels of viremia 
and a delayed IgM response.4 Although posi-
tive IgM antibodies to WNV are suggestive of 
recent WNV infection, there is cross-reactivity 
with other flaviviruses. The Centers for Disease 
Control and Prevention or state laboratories can 
run additional testing such as plaque reduction 
neutralization tests to rule out cross-reactivity 
and confirm the diagnosis.5 

Early in this patient’s diagnosis, a heterophile 
antibody was positive, initially raising concern 
for acute EBV. However, her EBV serologies were 
consistent with past infection. Although there 
have been no reported cases of positive hetero-
phile antibody in patients with WNV in the liter-
ature, there is a case report of a false-positive 
heterophile antibody in a patient with dengue 
fever, which is in the Flavivirus genus with WNV.6

Treatment for WNV infection is supportive 
care. There have been case reports suggesting 
possible benefit from corticosteroids or intra-
venous immunoglobulin, although the data are 
conflicting; ultimately, supportive care is the 
standard treatment for WNV infections, including 
neuroinvasive disease.7 Those with neuroinva-
sive disease may have persistent symptoms for 
months to years after diagnosis.8  

References are available at 
ContagionLive.com

Check out our new Hepatitis Resource Center on the 
Contagion website. From breaking news to studies to 
interviews with thought leaders and investigators,  
learn about the latest in research and clinical care. 

Scan the QR code or visit contagionlive.com/clinical/hcv-hepatitis to learn more

HEPATITIS NEWS AND LATEST RESEARCH



THE CONSEQUENCES OF 
RECURRENCE ARE SIGNIFICANT, 

POTENTIALLY DEADLY.2 

H

IT RECURS IN UP TO 35%  
OF CASES WITHIN 8 WEEKS  
AFTER INITIAL DIAGNOSIS.2,3 

H

THE CDC ACKNOWLEDGES  
C. DIFFICILE INFECTION AS A 

MAJOR AND URGENT THREAT.1 

H

A VICIOUS CYCLE 
WITH SIGNIFICANT BURDEN

WHAT COULD BE THE  
CONSEQUENCES OF RECURRENT  
C. DIFFICILE INFECTION?

Learn why it requires aggressive action

Now is the time to learn how Ferring is shedding light on the link between disease and disruptions in the gut 
microbiome, exploring the potential for repopulating its diversity and restoring hope to patients.  

References: 1. Centers for Disease Control and Prevention. 2019 Antibiotic Resistance Threats Report: Clostridioides Difficile. https://www.cdc.
gov/drugresistancxqe/pdf/threats-report/clostridioides-difficile-508.pdf. Accessed April 8, 2021. 2. Lessa FC, Mu Y, Bamberg WM, et al. Burden of 
Clostridium difficile infection in the United States. N Engl J Med. 2015;372(9):825-834. 3. Cornely OA, Miller MA, Louie TJ, Crook DW, Gorback SL. 
Treatment of first recurrence of Clostridium difficile infection: fidaxomicin versus vancomycin. Clin Infect Dis. 2012;55(suppl 2):s154-s161.

©2021 Ferring B.V. US-MBIO-2100122

LEARN 
MORE 
NOW


	Untitled

