
I N F E C T I O U S  D I S E A S E S  T O D A Y

EMERGING & RE-EMERGING INFECTIONS

COVID-19 and Its Disproportionate 
Impact on Racial and Ethnic 
Minorities in the United States
“Health disparities adversely affect groups of people who have systematically experi-
enced greater social or economic obstacles to health….”  –Healthy People 2020
By Carlos del Rio, MD 

The term “health disparity” was first used in the 
United States in approximately 1990. It was 
intended to denote that worse health 

existed among socially disadvantaged people 
and, in particular, members of certain racial and 
ethnic groups and those who were economi-
cally disadvantaged. Today, health disparities 
is a much broader term and refers to differ-
ences in health and health care among popu-
lation groups. Disparities occur across many 

dimensions, including race, ethnicity, socioeconomic 
status, age, location, gender, disability status, and 

sexual orientation. Disparities in health results 
in some groups receiving less or lower-quality 
health care than others and experiencing poorer 
outcomes. Health disparities result in increased 
morbidity and mortality and unnecessary costs. 

Health inequalities among racial minorities 
in this country are pronounced, persistent 
and pervasive.1
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Acute Infections

Current and Potential 
Treatment Options 
for Stenotrophomonas 
maltophilia Infections
By Courtney Moc, PharmD, MS; and Samuel L. Aitken, 
PharmD, MPH 

STENOTROPHOMONAS MALTOPHILIA is an 
aerobic, nonfermentative, gram-negative  
bacillus that causes various nosocomial and 
community-acquired infections in immuno-
compromised hosts.1 Risk factors associated 
with S maltophilia infections include, but are 
not limited to, malignancy, chronic steroid 
use, and chronic respiratory disease.1,2

(continued on page 10) 
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Antiretroviral Stewardship: 
Time Is Now for Guidance
By Sarah E. Pérez, PharmD; Sarah M. Michienzi, PharmD; 
Amber F. Ladak, PharmD; and Daniel B. Chastain, PharmD 

ACCREDITING HEALTH CARE organizations 
have established specific requirements for 
antimicrobial stewardship programs (ASPs) in 
hospitals.1,2 Although these programs focus on 
appropriate antibacterial and antifungal use 
and outcomes, antiretroviral therapy (ART) 
management and monitoring are not included 
in their requirements. Standardized guidance 
has not been established for the management of 
ART in hospitals; however, there is an increased 
call to action for the establishment of antiretro-
viral stewardship programs (ARVSPs). Recently, 
the Infectious Diseases Society of America, the 
HIV Medicine Association, and the American 
Academy of HIV Medicine published a joint 
recommendation for antiretroviral stewardship 
implementation in inpatient practices.3

(continued on page 14)
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Intraseasonal Influenza 
Vaccine Effectiveness 
Waning: Threading the 
Needle for Immunity 
By Amanda Roy, PharmD ; and Conan MacDougall, 
PharmD, MAS 

THE REDUCED PROTECTION CONFERRED by 
influenza vaccination over successive influ-
enza seasons is well known. It is thought to be 
largely related to antigenic drift of influenza 
strains, and it is responsible for the need for 
yearly influenza revaccination.1

(continued on page 18)
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In the US, African Americans are contracting 
SARS-CoV-2 at higher rates, and they are more likely 

to die from COVID-19 than whites.

Carlos del Rio, MD
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EDITOR-IN-CHIEF’S LETTER

CHAIRMAN’S LETTER

OF ALL THE ISSUES that coronavirus dis-
ease 2019 (COVID-19) has unmasked, one 
of the biggest may be the power of wish-
ful thinking. Perhaps one of the better- 
defined examples of this has been the differ-
ent interpretations on the utility of hydroxy-
chloroquine, an agent that has 
been polarized in bizarre ways. 

Even before the first small 
study of hydroxychloroquine 
for COVID-19 was published, 
hydroxychloroquine was getting 
attention from clinicians fac-
ing early outbreaks. There was 
a reason for hope, since both 
hydroxychloroquine and chloro-
quine have in vitro activity against SARS-
CoV-2. They are generally well-tolerated 
and hydroxychloroquine is widely-avail-
able in the US. But in vitro activity does 
not always predict clinical success, the 
agents have problematic pharmacoki-
netics, and the record of effectively treat-
ing respiratory viruses with antiviral 
therapies is unimpressive. Nevertheless, 
it was worth a look. 

The first widely reported study started 
a whirlwind of effects with which that we 
are still dealing. It was a report by Gautret 
and colleagues of virologic outcomes of 
26  patients who received hydroxychloro-
quine compared with 16 who were treated 

at another hospital and did not.1 Six patients 
who also received azithromycin “to prevent 
bacterial superinfection” were included, 
and these had the most rapid virologic 
response. No clinical outcomes were 
reported, though of the 6 patients excluded 

from analysis, 3 were transferred to 
the intensive care unit and another 
1 died. However, this was enough to 
capture the interest of a scared public 
and desperate health care profession-
als looking for any possible therapy.

As use increased, retrospective 
cohort studies followed, report-
ing variable results. Because more 
severely ill patients were often more 

likely to receive hydroxychloroquine 
with or without azithromycin, the results 
of nonrandomized studies were highly 
dependent on the quality of analysis per-
formed. Some found a benefit, more found 
no effect, and some suggested harm.2-5 
Meanwhile, the politicization of the drug 
was well underway. The announcement 
by the president that the Gautret results 
could be a “game-changer” drove prescrip-
tions for hydroxychloroquine and azithro-
mycin to the point of shortages and turned 
a 70-year-old, 18-letter drug into a polariz-
ing household topic. The publication and 
of a Lancet paper concluding that the drugs 
were actually harmful was cheered by one 

side, then derided by the other after it was 
retracted. Hydroxychloroquine was stuck. 

Randomized, blinded clinical trials have 
since been performed that in my mind 
have put this issue to rest, at least scientifi-
cally. The RECOVERY trial (NCT04381936) 
in the UK found no difference in mortality 
between hydroxychloroquine and usual 
care in over 4600 hospitalized patients.6 
Two randomized studies in less severely 
ill patients found no difference between 
groups7,8 and perhaps most damning, a 
study of hydroxychloroquine as postexpo-
sure prophylaxis did not prevent COVID-
19 developing any better than placebo.9

As the pandemic has progressed, so has 
our knowledge about COVID-19 therapy. 
Unfortunately, the early excitement about 
hydroxychloroquine has not been war-
ranted, and the time has come to abandon it 
and move on to explore other possible thera-
pies. At this point the threshold for new data 
evaluating hydroxychloroquine must be 
raised to prospective, randomized, blinded 
studies designed to remove the bias that 
nonrandomized studies inherently create, 
while we need to revert to using retrospec-
tive studies for the hypothesis-generation 
for which they are intended. 
References available online at ContagionLive.com

Jason C. Gallagher, PHARMD, FCCP,  
FIDP, FIDSA, BCPS

WE KNEW FROM the beginning of the 
coronavirus disease 2019 (COVID-19) 
pandemic that eradicating the novel 
pathogen would boil down to one thing: 
innovation. Innovation in the creation of 
new therapies, new diagnostics, new public 
health policies, and new research and 
development (R&D) strategies. The world 
of infectious diseases answered the call. 

We’ve made huge strides in the 
construction of rapid screenings and 
antibody tests; we’ve begun to restart the 
economy through creative public health 
policies involving social distancing and 
the use of cloth face masks; we’ve imple-
mented workflows in the supply chain to 
ensure health care workers are receiving 
the proper amount of personal protective 
equipment; and we’ve repurposed existing 
agents as possible treatment candidates.

Now, the ultimate challenge: orig-
inating a vaccine. Part of that, agues 
economists Pierre Azoulay, PhD, and 
Benjamin Jones, PhD, is an innovative 
R&D funding strategy.

“Many avenues will be dead ends, so 
many different paths—each corresponding 
to an independent effort—should be 
pursued,” the pair wrote in an editorial 
published in Science1 magazine recently. 
“Consider funding 10,000 such efforts. Even 
if each had only a 0.1% chance of producing 
an advance in prevention, treatment, or 
infection control, the probability of at least 
5 such advances would be 97%.”

The United States government heeded 
this advice, recently announcing a 
$1.95 billion deal to purchase 100 million 
doses of Pfizer and BioNTech’s BNT162 
vaccine candidate after US Food and Drug 

Administration (FDA) approval.
Our cover story this month on page 16, 

authored by Carlos del Rio, MD, tackles 
another important issue at the crux of 
the COVID-19 pandemic: the dispropor-
tionate impact of the virus on racial and 
ethnic minorities in the United States.  

Also in this issue, a review of current 
and potential treatment options for 
Stenotrophomonas maltophilia infections 
(page 14) and an investigation on whether 
the waning of influenza vaccine effective-
ness is cause for concern (page 22). 

Stay informed, stay well, and thank you 
for reading. 

Mike Hennessy Sr
Chairman and founder 
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IN THE LITERATURE Section Editor:
MONICA V. MAHONEY, 
PHARMD, BCPS-AQ ID

Fosfomycin tromethamine is an oral 
antibiotic commonly used for the 
treatment of urinary tract infections 

(UTIs). Although it boasts a 
broad spectrum of activity 
against gram-positive and 
gram-negative pathogens, it 
is approved by the FDA as 
a single-dose treatment for 
uncomplicated UTIs caused 
only by Escherichia coli 
and Enterococcus faecalis.1 
Despite a narrow approval 
indication, fosfomycin has been prescribed 
off-label at increasing rates, particularly for 
complicated cystitis and to treat multidrug-re-
sistant uropathogens. Off-label usage, however, 
comes at a cost of limited and varied  data. 

A particular area of ambiguity is around 
the use of multiple-dose fosfomycin (MDF) 
for complicated UTIs. MDF dosing can vary 
widely based on provider preference, but 
generally a provider may prescribe 2 or 
more fosfomycin doses spaced every 48 to 
72  hours, based on pharma-
cokinetic data demonstrating 
sustained serum levels.2 
Other remaining variables 
include patient and infec-
tion characteristics, off-label 
pathogen treatment, and 
treatment outcomes. To 
further elucidate, Derington 
and colleagues conducted a 
retrospective study, the largest to date, on the 
utility and outcomes of MDF regimens in the 
outpatient treatment of complicated  UTIs.3

Patients were included if they were 
dispensed more than 1 fosfomycin sachet 
for treatment of a complicated UTI and had 
had at least 1 UTI within the prior 180 days. 
The definition of “complicated UTI” was not 
provided. A patient was eligible to include 
more than 1 UTI episode, provided the time 
lapse between episodes was more than 90 
days. Relevant exclusion criteria included 
chart documentation suggesting nonadher-
ence (ie, took < 1 dose) and lack of UTI assess-
ment data. Urine culture data, when available, 
were collected for susceptibility analysis, and 
they were excluded if they had insignificant 
or irrelevant bacterial growth. The primary 
outcome of interest was the rate of clinical 
resolution within 30 days of MDF dispensing. 

The secondary outcome, in patients with urine 
cultures in a 30-day window prior to and after 
MDF dispensing, was the rate of bacteriologic 
resolution within the same  time frame. 

Overall, 147 patients and 171 distinct treat-
ment episodes were included for analysis. 
Patients receiving MDF were predominantly 
females (77.6%) with a mean age of 72  years. 
While the most common comorbidities 
included hypertension (57.8%) and chronic 
kidney disease (41.5%), only 1 patient (0.6%) 
with urologic disease requiring a stent or 
implant was included. The most common MDF 
regimen was 1 sachet every 3 days (72.5%) 
for an average duration of 6.1 days. The most 
frequently isolated organism was E coli (63%), 
which had a high rate of nonsusceptibility to 
common antibiotics such as cephalosporins 
and fluoroquinolones.

Clinical resolution was achieved in 66.1% 
of patients, while bacteriologic resolution 
occurred in only 48.7%. The results of these 
outcomes differed depending on the organism 
isolated. Further details are summarized in 
the Table. It is worth noting that while bacte-
riologic resolution occurred in fewer than half 
of patients, only a minority of cases had both 
pre- and posttreatment cultures within the 
predefined time frame to assess this  outcome.

While this study supports a modest degree 
of efficacy with MDF and certainly adds to the 
limited amount of literature, many questions 
remain unanswered. Several factors may be 
affecting results of this study, including differ-
ences in the definition of a “complicated UTI,” 
use of fosfomycin without known susceptibilities, 
as well as differences in end points. While clinical 
resolution rates in this study are lower than those 
reported in prior MDF studies,4,5 rates of failure 
differed depending on the organism isolated, 
perhaps to a degree attributable to use of fosfo-
mycin outside of its FDA-approved  organisms. 

The findings of this descriptive study will 
hopefully lead to further prospective work to 
answer the remaining questions about MDF 
and its place in therapy. We remain hopeful 
that oral fosfomycin will become a reliable 
treatment option for these complicated infec-
tions that might otherwise necessitate intrave-
nous therapy. 

References are available at ContagionLive.com.

Highlighted Study: 
Derington CG, Benavides N, Delate T, Fish DN. Multiple-dose oral 
fosfomycin for treatment of complicated urinary tract infections 
in the outpatient setting. Open Forum Infect Dis. 2020;7(2):ofaa034. 
doi:10.1093/ofid/ofaa034

Reappraising Multiple-Dose Fosfomycin: 
More Answers and More Questions
BY STEPHANIE WITEK, PHARMD; AND TIFFANY LEE, PHARMD 

Stephanie Witek, 
PharmD

 Active member of the Society of Infectious Diseases Pharmacists

Tiffany Lee, PharmD

TABLE. Summary of Clinical and Bacteriologic Outcomes by Organism

CLINICAL RESOLUTION, N (%)
[95% CI]

BACTERIOLOGIC RESOLUTION, N (%)
[95% CI]

Organism
113/171 (66.1%)
[59.7%-74.2%]

37/76 (48.7%)
[37.0%-67.4%]

Escherichia coli
76/101 (75.2%)
[65.7%-83.3%]

20/38 (52.6%)
[35.8%-69.0%]

Klebsiella spp
11/15 (73.3%)
[44.9%-92.2%]

7/11 (63.6%)
[30.8%-89.1%]

Enterococcus spp
8/13 (61.5%)

[31.6%-86.1%]
4/4 (100%)

[39.7%-100%]

Pseudomonas spp
10/12 (83.3%)
[51.6%-97.9%]

0/9 (0%)
[0%-33.6%]

ESBL E coli
5/8 (62.5%)

[24.5%-91.5%]
1/3 (33.3%)

[0.8%-90.6%]

Citrobacter spp
1/5 (20%)

[0.5%-71.6%]
2/4 (50%)

[6.8%-93.2%]

Proteus spp
1/4 (25%)

[0.6%-80.6%]
0/1 (0%)

[0%-97.5%]

ESBL, extended-spectrum beta lactamase.
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IN THE LITERATURE

 Active member of the Society of Infectious Diseases Pharmacists

Rapid diagnostic technologies (RDTs) have 
revolutionized how cultures are processed. 
Whereas Gram staining and organism iden-

tification traditionally took hours, RDTs take just 
minutes. Next-generation RDTs combine genetic 
markers for resistance, predicting whether organ-
isms harbor common resistance mechanisms.

Implications for patient care are numerous. 
One infectious diseases tenet is getting the 
patient on the correct antibiotic as soon as 
serious infection is suspected. Using broad or 
ultrabroad empiric coverage depends on local 
ecology. However, getting that balance wrong 
can spell disaster for patient outcomes or for 
future  antibiograms.

The Accelerate PhenoTest is a unique RDT 
providing minimum inhibitory concentra-
tions for 5 gram-positive, 7 gram-negative, and 
2  Candida organisms within 7 hours of positive 
blood culture. Banerjee and colleagues provide 
the first prospective in vivo study comparing 
traditional microorganism identification, suscep-
tibility, and antimicrobial stewardship (AS) 
intervention with PhenoTest identification, 
susceptibility, and AS intervention in patients 
with pure gram-negative bacilli (GNB) bacte-
remia during a 1-year time period. Patients 
were included at 2 sites if blood cultures 
showed GNB during routine laboratory hours. 
All patients had standard identification (using 
MALDI-TOF MS) and susceptibility (via broth 
microdilution or agar dilution) performed. 
The study group also utilized PhenoTest. Both 
groups had AS prospective audit and feedback 
performed. Additionally, every positive Gram 

stain, organism identification, and susceptibility 
result was paged to the AS team, members of 
which were not blinded to use of PhenoTest. 
The primary outcome was median hours from 
randomization until first antibiotic modification 
within 72 hours of randomization. Secondary 
outcomes included in-hospital mortality, length 
of hospital stay, intensive care unit (ICU) 
length of stay, time to antibiotic escalation and 
de-escalation within 72  hours, hospital-onset 
Clostridioides difficile, and acquisition of new 
hospital-acquired resistant organisms/infection. 

Overall, 497 patients were included, with 
448 in the modified intention-to-treat popu-
lation. The groups were comparable at base-
line: mostly white males, with a mean age of 
62 years (PhenoTest) and 65 years (compar-
ator). Common comorbidities included 
diabetes, renal disease, cancer history, and 
congestive heart failure. The mean Pitt bacte-
remia score was 2, and most patients were 
admitted to floors. The most common GNB 
identified among the standard-of-care and 
PhenoTest groups included E coli (44% and 
42%, respectively), Klebsiella (20% and 21%), 
and Pseudomonas (10% and 12%). Multidrug 
resistance was identified in < 25% of isolates. 

Results are presented in the Table. Overall, 
the PhenoTest group had a quicker time to 
first antibiotic modification by 6.3 hours. This 
was significant in patients with Pitt bacteremia 
scores ≥ 2, but not in patients in the ICU or who 
were neutropenic at randomization. There were 
no differences in most secondary end points. 
PhenoTest did aid in antibiotic optimization: In 

patients with resistant organisms, time to esca-
lation was quicker by 43.3 hours, and in patients 
with susceptible organisms, time to de-escalation 
was also quicker by 13.0 hours.

PhenoTest provides susceptibility informa-
tion for 7 gram-negative organisms and 12  anti-
biotics. A total of 90% of organisms were 
identified via PhenoTest, and the rest via routine 
methods. Of the PhenoTest-identified organ-
isms, there was agreement among 88% of them 
(meaning the PhenoTest and standard suscepti-
bility results matched).

This is the first study to report on real-
world use of the PhenoTest system. It 
performed very well compared with tradi-
tional identification and susceptibility modal-
ities. Several important AS principles were 
achieved, such as faster escalation in resistant 
organisms and faster de-escalation in suscep-
tible organisms. However, end points that 
the C-suite may be more interested in, such 
as mortality or length of stay, did not differ. 
Cost-effectiveness was not evaluated.

Several details must be evaluated before 
applying these results to other institutions. 
Differences such as lack of MALDI-TOF MS use, 
patient population, resistance prevalence, and 
microbiology and AS staffing hours may alter 
the results. If the most common organisms are 
not included on the PhenoTest panel, it may not 
be an appropriate RDT selection. Empiric antibi-
otic choices also may contribute. Cefepime and 
piperacillin/tazobactam were most frequently 
used in this study. If local institutions use 
broader agents but have more susceptible organ-
isms, the opportunity for de-escalation is greater. 
Conversely, if institutions use narrower agents 
but have more resistant organisms, the opportu-
nity for escalation is greater, as is the impact on 
mortality,  potentially. 

Highlighted Study: 
Banerjee R, Komarow L, Virk A, et al; Antibacterial Resistance Lead-
ership Group. Randomized trial evaluating clinical impact of RAPid 
IDentification and Susceptibility testing for Gram Negative bactere-
mia (RAPIDS-GN). Clin Infect Dis. Published online May 7, 2020. doi: 
10.1093/cid/ciaa528

A second similar study was also published, further strengthen-
ing real-world data: Dare RK, Lusardi K, Pearson C, et al. Clinical 
impact of Accelerate Pheno rapid blood culture detection system in 
bacteremic patients. Clin Infect Dis. Published online May 28, 2020. 
doi:10.1093/cid/ciaa649

Accelerating Antimicrobial Stewardship Interventions 
Using the PhenoTest System for Gram-Negative 
Bacteremia: Data on Real-World Use
BY MONICA V. MAHONEY, PHARMD, BCPS (AQID), BCIDP 

TABLE. Primary and Secondary Outcomes of Standard of Care (SOC) vs PhenoTest

Variable
SOC

(n = 226)
PhenoTest

(n = 222) Difference P value

Time to first antibiotic modification (hours) 14.9 8.6 6.3 .02

Pitt bacteremia score ≥ 2 (hours) 15.7 7.6 8.1 .02

Pitt bacteremia score < 2 (hours) 14.4 9.3 5.1 .50

ICU at randomization (hours) 11.8 8.0 3.8 .13

Neutropenic at randomization (hours) 20.8 9.5 11.3 .63

Antibiotic escalation, resistant organisms (hours) 61.7 18.4 43.3 .01

Antibiotic de-escalation, susceptible organisms (hours) 42.4 29.4 13.0 .02

30-day in-hospital mortality 18 (8%) 25 (11%) - .27

Hospital length of stay (days) 8.2 9.8 - .09

30-day readmission 47 (21%) 45 (20%) - .48

Hospital-onset C difficile 5 (2%) 6 (3%) - .77

MDRO acquisition 23 (10%) 23 (10%) - 1.0

C difficile, Clostridioides difficile; ICU, intensive care unit; MDRO, multidrug-resistant organism.        
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Ethical Principles in Health Care Prove Critical 
in Protecting Health Care Workers During Pandemic
BY ANDREW BLASI AND KATHERINE NUNNER

Health care practitioners and professionals 
are central to the world’s defeat of coro-
navirus disease 2019 (COVID-19), as well 

as to our society’s ability to recover from this 
global health and economic crisis. These workers 
require a safe work environment even when 
scenarios are changing rapidly, and that is why 
a set of ethical principles that embraces health 
worker safety can be so important.

In similar fashion to what the medical 
technology and biopharmaceutical sectors 
have achieved by extending ethical prac-
tices to more than 20,000 enterprises over 
the past decade through the Asia-Pacific 
Economic Cooperation  (APEC) Kuala Lumpur 
Principles  and  APEC Mexico City Principles, 
the  Ethical Principles in Health Care (EPiHC), 
open to all private health care providers, 
payors, and investors, are being elevated at 
exactly the right time.

Starting in June 2020, EPiHC opened to 
new signatories to serve as a global network 
of private health care providers, payors, and 
investors committed to ethical conduct. 
Developed in 2019 by the International 
Finance Corporation, a member of the World 
Bank Group, EPiHC provides health care orga-
nizations with 10 clear principles to navigate 
complex ethical decisions—principles that have 
never been more critical than in the midst of 
the COVID-19 pandemic. They are:

1. Respecting laws and regulations, 
conducting business legally and responsibly 
while ensuring staff understand and respect 
such laws, regulations, policies, and standards. 
The pandemic has already had a substantial 
impact on public policies and best practice 
regulations in health care, and this trend will 
continue for the foreseeable future.

2. Making a positive contribution to 
society, including the broader health system, 
when planning and delivering services while 
not undermining the goals of the health 
system. This principle also encourages local 
partnerships and broader stakeholder engage-
ment. COVID-19 has brought into sharp focus 
the importance of meaningful collective action 
in health care to reinforce trust.

3. Promoting high-quality standards, 
especially quality of care and patient safety, 
with formal processes for continuous improve-
ment as well as recognition of evidence-based 
international practices and decision-making 
that is based on the best quality outcome for 
the patient. Health care organizations are real-
izing the essential role of health system resil-
ience underpinned by high-quality standards 
in confronting the challenges of COVID-19. 

4. Conducting business matters respon-
sibly, with accuracy and honesty at the fore-
front, without taking unfair advantage or 
entertaining a conflict of interest. The pandemic 
is likely to serve as a turning point in our soci-
ety’s focus on responsible business conduct, 
particularly in health care, as some unscrupu-
lous actors take advantage of emergency health 
resources and economic upheaval for immediate 
benefit. Organizations seeking long-term sustain-
ability will prioritize this  principle.

5. Respecting the environment by 
minimizing negative impacts and ensuring 
proper collection, storage, and disposal of 
biomedical waste.

6. Upholding patients’ rights, including 
respect of personal values and beliefs, dignity, 
privacy, and confidentiality. Each of these 
important considerations has been on display 

during the pandemic, along with ethical 
approaches to research activities and ensuring 
persons enrolled in clinical research are 
informed of the risks and  benefits.

7. Safeguarding information and using 
data responsibly by maintaining appro-
priate administrative, technical, and physical 
protections while adhering to data standards 
that consider new and emerging technologies.

8. Promoting a positive environment 
for everyone, with zero tolerance for discrim-
ination, harassment, or bullying.

9. Protecting and empowering staff 
through a safe working environment. Every 
health care organization must commit to 
ensuring health care workers are fully trained 
and given the tools they require to do their 
jobs safely.

10. Supporting ethical practices and 
preventing harm, such as formal poli-
cies and procedures for areas with ethical 
concerns, ideally considering accepted interna-
tional best practices. All health care organiza-
tions should ensure mechanisms are in place 
to address current and future ethical concerns 
that may  arise. 

To read more, visit contagionlive.com/link/2537.

The following story  
was originally published 
in our sister publication 
Medical Economics®.

See more Medical World News in our daily  
live broadcast at ContagionLive.com
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How Deadly Was 
the 2019-2020 
Flu Season?
BY RACHEL LUTZ

Preliminary data suggest there were an estimated 24,000 
to 62,000 deaths due to influenza (flu) in the United 
States during the 2019-20 flu season, according to the 

Centers for Disease Control and Prevention (CDC).
However, due to the coronavirus disease 2019 (COVID-19) 

pandemic, this estimate is subject to adjustment, and it will be 
finalized when complete data become available for the season, 
the CDC announced online.

The CDC data also showed an estimated 39 million to 
56 million flu illnesses, 18 million to 26 million medical flu visits, 
and between 410,000 and 740,000 flu hospitalizations. The week 
of April 4 was the last week of in-season reporting for flu data.

There were 179 flu-associated pediatric deaths reported in 
this past season. Comparatively, the 2016-2017, 2017-2018, and 
2018-2019 flu seasons were respectively responsible for 110, 
188, and 144 pediatric flu deaths.

Although the CDC does not know the exact number of flu 
illnesses, medical visits, hospitalizations, and deaths from flu 
each season, the agency’s weekly preliminary models provide a 
guide to extrapolating the data. The CDC uses a mathematical 
formula to estimate the flu burden in the United States, based 
on a sample of approximately 8.5% of the population, or about 
27 million people. This model has been in place since 2010.

Public health laboratory reports show that influenza A(H3) 
virus was prominent throughout all age groups (0 to 4 years, 5 
to 24 years, 25 to 64 years, and 65 years or older).

Influenza A(H1N1)pdm09 was also prevalent, but occurred less 
frequently in those aged 0 to 4 years than in other age groups.

While influenza A(H3) was  relatively common  throughout 
the season, H1N1 saw a sharp rise in January before peaking 
in February. Ultimately, there were 205 positive cases among 
patients aged 0 to 4 years, 523 cases among patients aged 5 to 
24 years, 938 cases among patients aged 25 to 64 years, and 
386 cases among patients 65 years or older.

Influenza B/Victoria spiked midseason, around the first week 
of January, while influenza B/Yamagata saw its spike in late 
December. Both influenza B viruses infected more patients in the 
groups aged 5 to 24 years and aged 25 to 64 years than in the 
others, although Yamagata had 16 positive cases in patients aged 
0 to 4 years reported, according to the data.

By the end of May, the CDC models reported that high activity 
remained only in Wisconsin, with low and minimal activity in the 
rest of the country.

The World Health Organization (WHO) update stated that influ-
enza activity appeared to be at lower levels at this halfway point 
of 2020 than would normally be expected for that time of year. 
Specifically, in the Northern Hemisphere’s temperate zones, 
there was a sharp decline in flu activity in recent weeks.

The majority of flu detections were influenza A virus, according 
to WHO. Hygiene and physical distancing measures practiced 
by health care workers in the fight against COVID-19 may have 
also played a role in disrupting flu virus transmission.

The  CDC concluded its forecasting  for the 2019-2020 flu 
season, and plans to resume its forecasting efforts for the 
2020-21 season later in 2020, pending the latest developments 
in the COVID-19 pandemic. 

Infectious Diseases Society of 
America 'Working Tirelessly' 
During Pandemic, File Says

Thomas File Jr, MD, MSc, presi-
dent of the Infectious Diseases 
Society of America (IDSA), recently 

discussed IDSA’s role in the corona-
virus disease 2019 (COVID-19) pandemic 
with Contagion®. File is also chair of the 
Infectious Disease Division and codirector 
of the Antimicrobial Stewardship Program 
at Summa Health in Akron, Ohio.

Contagion®: The IDSA has been at the 
forefront of the COVID-19 pandemic since 
the beginning, continuously setting and 
updating guidelines, as well as weighing 
in on some of the debate surrounding 
aspects of public health’s management of 
COVID-19. Can you discuss IDSA’s role in 
this pandemic?

Thomas File Jr, MD, MSc: As you can 
appreciate, our members and our staff 
have been working tirelessly almost 24/7 
on this pandemic for the last 6 months, 
really. I can remember very vividly getting 
an email on January 21, actually, from one 
of our infectious disease colleagues, an 
IDSA member, who had just admitted at 
the time the first patient with COVID-19, or 
infection due to SARS-CoV-2, to a hospital 
in Washington. Literally since then, our 
volunteer members of IDSA, and the staff 
of our association, have pivoted away from 
non–COVID-19 activities to almost 24/7 
working on COVID-19.

As you said, we’ve been working on 
almost all aspects. Many of our members 
are involved in research for antivirals, for 
developing vaccines. We’ve been working 
very hard in the public health sector—
many of our members are public health 
experts—and we’ve been working very 
extensively in education, educating the 
public, educating our colleagues. But most 
importantly, we’ve been actually taking 
care of patients. We have a membership 
of more than 12,000 infectious disease 
specialists and scientists and researchers 
and public health experts and other health 
professionals all involved in the care of 
patients with infectious diseases. Basically, 
we’ve all been working on this COVID-19 
pandemic since [it began].

Now, as you mentioned, our society has 
[extensively used] our website to develop 

protocols, to develop policies. We’ve devel-
oped a variety of telebriefings to help 
educate the public and the media. We’ve 
developed very significant rapid guide-
lines for our members and for everybody 
else caring for these patients. We have 
guidelines for management and treat-
ment, guidelines for infection control, 
and guidelines for diagnostic testing. And 
these are live guidelines. They’re living 
documents, so we can change them, and 
we’re already updating the management 
and treatment guidelines as we see new 
information coming together. We’ve had 
to be in significant communication with 
government, with policy makers—at the 
national, state, and local levels—to make 
sure that we’re getting the best information 
so that our patients are being appropri-
ately treated. We’re working very closely 
with the  Centers for Disease Control 
and Prevention (CDC) and the National 
Institutes of Health. We’ve developed a 
learning network with CDC. We’re working 
very tirelessly, but that’s our mission. We 
want to make sure that we provide the best 
care for our patients. We all have to collec-
tively work to respond appropriately to 
this pandemic.

Contagion®: From your perspective, 
what has been the biggest obstacle in 
navigating this pandemic?

File:  There are probably several. I think, 
right now, the biggest issue is what I’m 
going to call, and what others have called, 
“COVID fatigue.” So much of the popula-
tion has been in stay-at-home or shelter-in-
place mode for a couple of months. Now, the 
weather’s nicer, communities are opening 
up, restrictions are reduced, and people are 
outside. They want to perhaps remove their 
masks, forget about social distancing—and 
that is not good. That’s going to jeopardize 
being able to safely open up the community. 
I think we have to provide good guidance 
that says, when we’re opening up, we still 
have to practice these good health measures, 
such as physical distancing, wearing masks, 
hand hygiene, disinfection.  

To watch the full interview,  
visit www.contagionlive.com/link/2538.
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NEWS AND BREAKTHROUGHS

Interleukin-6 (IL-6) is a cytokine responsible for organ devel-
opment, inflammation, and immune responses.1 As a key 
stimulator of acute phase proteins, IL-6 is associated with 

proinflammatory responses, particularly when dysregulated or 
continually synthesized.2 Exaggerated synthesis of IL-6 in the 
lungs, secondary to the presence of the nucleocapsid protein 
of severe acute respiratory syndrome coronavirus 2, has been 
linked to cytokine release syndrome (CRS) in critically ill patients 
with coronavirus disease 2019 (COVID-19); this subsequently 
led to exploration of IL-6 inhibitor use.3-7 Three recombinant 
monoclonal antibodies (mABs) targeted against IL-6 have been 
explored in the treatment of patients with COVID-19 with 
suspected CRS: tocilizumab (TOCI), sarilumab (SARI), and siltux-
imab (SILT). TOCI was the first IL-6 inhibitor developed, with 
subsequent IL-6 inhibitors targeting the IL-6 pathway through 
different target sites or receptor/cytokine binding  affinity.8 

MECHANISM 
In general, IL-6 inhibitors prevent human IL-6 from binding to 
IL-6 receptors, thus impeding the formation of immune signaling 
complexes on cell surfaces. Differences exist in drug target and 

binding affinity for human IL-6, but it is unclear how these 
impact COVID-19 treatment. Specifically, TOCI is a humanized 
mAB that binds to soluble and membrane-bound IL-6 receptors, 
whereas SARI is a fully human anti–IL-6 receptor mAb.8 SILT is a 
chimeric, human–murine mAB that binds to and neutralizes the 
human IL-6 cytokine itself.9 There are no known differences in 
efficacy among these agents for their labeled indications.

PHARMACOKINETICS 
Few data describe the pharmacokinetics of IL-6 inhibitors, 
which can vary from linear (TOCI, SILT) to Michaelis–
Menten (SARI).10-13 The half-life of these agents can range 
from 8 to 30 days, with no noted dose adjustments for renal 
or hepatic disease; however, safety data in specialized popu-
lations are limited.11-13 Most toxicities of IL-6 inhibitor use 
have been observed with long-term use and include neutro-
penia, thrombocytopenia, elevated liver enzymes, rash, and 
pruritis. However, neutropenia and thrombocytopenia have 
been reported with short-term IL-6 inhibitor use in patients 
with COVID-19, and caution should be exercised in patients 
with low neutrophil or platelet  counts. Cr
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Using IL-6 Inhibitors to Treat COVID-19
Preventing the cytokine storm caused by severe COVID-19 infection may be possible with IL-6 inhibitors.
BY JAMIE L. WAGNER, PHARMD    ; MICHAEL P. VEVE, PHARMD, MPH    ; AND KATIE E. BARBER, PHARMD 

JAMIE L. WAGNER, PHARM   

Wagner is a clinical assistant 
professor at the University 
of Mississippi School of 
Pharmacy with a practice site 
at the University of Mississippi 
Medical Center. She serves 
as the chair of the SIDP 
Antimicrobial Stewardship 
Committee and as a committee 
member for the ACCP ID PRN 
Research Committee. 

  Active member of the Society of Infectious Diseases Pharmacists
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AVAILABLE DATA 
Data surrounding the use of IL-6 inhibitors to treat 
COVID-19 infections are still emerging, and currently avail-
able evidence includes case reports, case series, and nonran-
domized trials with and without control groups. The TABLE 
provides a summary of current IL-6 inhibitor clinical trials 
in COVID-19 treatment. 

The use of TOCI in 9 patients with COVID-19 pneumonia 
or respiratory failure was documented in 6 case reports.14-19 
Patients age ranged from 40 to 71 years old, and 6 of 9 
(66.7%) patients were male. TOCI administration occurred 
after worsening chest imaging or shortness of breath in 8 
of 9 patients. Three patients received monotherapy with 
TOCI, while 6 received concomitant lopinavir-ritonavir 
(L/r), hydroxychloroquine (HCQ) + azithromycin (AZM), 
or HCQ + L/r. No adverse drug reactions (ADRs) occurred. 
Two of the 9 patients died.

A TOCI case series by Luo et al examined 15 COVID-19–
positive patients whose median age was 73 years: 2 (13.3%) 
were moderately ill, 6 (40%) severely ill, and 7 (46.7%) 
critically ill.20 All patients received a single dose of TOCI 
(80-600  mg), while 5 (33%) received 2 to 3 doses. Eight 
(53%) patients received concomitant methylprednisolone. 
Nine (60%) patients were stabilized post TOCI therapy, 2 
(13.3%) experienced worsened COVID-19 symptoms, and 3 
(20%) patients died. 

A TOCI case series by Xu et al included 21 patients with 
either severe (81%) or critical (19%) COVID-19 infection.21 
The average age was 57 years, and 18 (86%) patients were 
male. All included patients who had abnormal chest CT 
imaging documenting ground glass opacities or bilateral infil-
trates. Eighteen (86%) patients received 1 dose of TOCI, while 
3  (14%) patients received 2 doses. All patients had dyspnea, 
fever, and elevated C-reactive protein (CRP), IL-6, and white 
blood cells. Within 24 hours, all patients experienced defer-
vescence, and within 5 days, 15 (71%) had reduced oxygen 
requirements. No patients experienced any  ADRs. 

A SILT case series included 21 patients with COVID-19 
with acute respiratory distress syndrome requiring nonin-
vasive ventilation (NIV).22 The median age was 64 years, 
and all patients received standard of care (SOC) combined 
with SILT 11 mg/kg/day. Five (24%) patients received a 
second dose. Eighteen (86%) received SILT within 24 hours 
of NIV. Improvement in symptoms occurred in 7 (33%) 
patients, 9 (43%) patients stabilized, and 5 (24%) had wors-
ening symptoms resulting in intubation or death. 

A study by Sciascia et al included 63 patients with a 
mean age of 63 years who received a single dose of TOCI 
at either 8 mg/kg intravenously (IV) or 324 mg subcu-
taneously.23 Administration of the drug within 6 days of 
admission was associated with a 2-fold increased like-
lihood of survival and an increase in partial pressure 
of arterial oxygen/fraction of inspired oxygen ratio by 
day 14. Toniati et al examined 100 patients with severe 
COVID-19 pneumonia requiring mechanical ventila-
tion (MV).24 The median age was 62 years, and 88 (88%) 
patients were male. Eighty-seven (87%) patients received 
2 doses of TOCI at 8 mg/kg (maximum, 800 mg) given 
12 hours apart, and 13 (13%) patients received a third 
dose 24 hours later. Within 72 hours of TOCI admin-
istration, 58 had improvement in respiratory symp-
toms, while 5 had worsened symptoms. At 10 days post 

TOCI, 77 had improved respiratory function, 23 had 
worsening function, and 20/23 (87%) had died. Three 
patients experienced ADRs (2, septic shock and death; 1, 
gastrointestinal  perforation). 

A phase 2 study was conducted comparing SARI 400 
mg vs 200 mg vs placebo in 457 patients with COVID-19 
infection.25 The patients were classified as having either 
severe illness (28%), critical illness (49%), or multi-system 
organ dysfunction (23%). Preliminary analysis demonstrated 
that SARI rapidly lowered CRP with no ADRs observed. 
Approximately 365 (80%) patients were discharged alive, 
46 (10%) died, and 46 (10%) remained hospitalized at the 
interim analysis. The phase 3 trial comparing SARI 400 mg 
vs placebo failed to meet its primary and secondary end 
points because positive trends in data were countered by 
negative trends in a subset of patients with critical illness. 
Therefore, the decision was made to stop the trial.26

Another comparator study examined the composite 
end point of intensive care unit (ICU) admission and/
or mortality in 45 patients with COVID-19 who received 
either 1 or 2 doses of TOCI or SOC (HCQ or L/r + anti-
biotics +/– corticosteroids).27 Patients in the TOCI group 
were more likely to be 70 years or older and had higher 
Charlson Comorbidity Index scores, oxygen requirements, 
and greater lymphopenia and CRP than patients in the 
SOC group. However, patients in the TOCI group had lower 
rates of MV and ICU admission and/or death (72% vs 25%). 

Roumier et al matched TOCI patients to SOC patients 
based on age, gender, and disease severity.28 Sixty included 
patients (30 [50%] TOCI, 30 [50%] SOC) who were less 
than 80 years of age and had severe, rapidly deteriorating 
pneumonia, high CRP, and at least 5 days of COVID-19 
infection. Their median age was 50 years, and 48 (80%) 
were male. Patients were given 1 to 2 doses of IV TOCI  
8 mg/kg. Two (6.7%) TOCI patients also received HCQ and 
AZM, and 2 (6.7%) control patients received high-dose meth-
ylprednisolone. After 8 days, TOCI reduced the requirement 
for MV (weighted odds ratio [OR], 
0.42; 95% CI, 0.20-0.89), and TOCI 
patients were more likely to avoid ICU 
admission (weighted OR, 0.17; 95% CI, 
0.06-0.48). Three (10%) TOCI patients 
experienced ADRs: mild hepatic cytol-
ysis (2/30, 6.7%) and ventilator-associ-
ated pneumonia (1/30,  3.3%). 

CONCLUSIONS
When examining all currently avail-
able data, it appears that IL-6 inhibi-
tors have the potential to be used in 
those patients with COVID-19 who have 
extensive lung involvement and elevated 
IL-6 concentrations. Care should be 
taken to watch for the development of 
neutropenia, thrombocytopenia, and 
liver injury. Additionally, optimal timing 
of IL-6 inhibitor initiation is unknown, 
as symptoms can worsen in some patients after administra-
tion. Results from randomized controlled trials can shed light 
on what the true place in therapy is for IL-6 inhibitors in the 
fight against COVID-19. 

References are available at ContagionLive.com. 
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IL-6 inhibitors 
prevent human 
IL-6 from binding 
to IL-6 receptors, 
thus impeding the 
formation of immune 
signaling complexes 
on cell surfaces.
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(continued from cover page)
This opportunistic pathogen is known to cause pneumonia, 
bacteremia, and catheter-related infections with high mortal-
ity in certain at-risk patient populations.1,3

S maltophilia is intrinsically resistant to multiple anti-
biotics due to β-lactamase production and expression of 
multidrug-resistance efflux pumps.1 As a result, S malto-
philia infections are challenging to treat. Here, we aim to 
provide a brief review of current and potential treatment 
options for S maltophilia infections. 

COMMONLY USED TREATMENT OPTIONS
Trimethoprim/sulfamethoxazole (TMP/SMX) is considered 
the treatment of choice for S maltophilia infections based 
on reliable in vitro activity against clinical isolates and 
extensive clinical experience with its use.4 However, due 
to adverse events associated with TMP/SMX as well as 
increasing prevalence of TMP/SMX resistance, alternative 
treatment options are needed.1,2,4

Fluoroquinolones (FQs) have been reported as an alter-
native to TMP/SMX, as they have excellent in vitro activity. 
A meta-analysis demonstrated comparable mortality of 
S maltophilia infections treated with TMP/SMX and FQs. 

Although ciprofloxacin and moxifloxacin have clinical liter-
ature supporting their use, levofloxacin is the most studied 
and commonly used of the FQs.5 In a retrospective study 
of 98 patients comparing TMP/SMX with levofloxacin and 
ciprofloxacin for S maltophilia infections, there were 
no statistically significant differences in microbiolog-
ical and clinical response rates at the end of therapy 
(65%  vs 62%, P < .832; and 61% vs 52%, P  < .451, respec-
tively). Of note, 10 of 14 isolates that were recovered 
following FQ therapy were resistant to levofloxacin.6 In 
a retrospective study of 86 patients comparing TMP/
SMX with levofloxacin for S maltophilia bacteremia, 
there was no difference in 30-day mortality (27.5% vs 
20%, respectively; P = .429) and in recurrent bacteremia 
within 3  months (11.9% vs 5.7%, respectively; P = .464). 
Of note, 50% of patients who received levofloxacin 
therapy for the first bacteremic episode were found to 
have isolates resistant to levofloxacin in subsequent 
bacteremic infections.7 These retrospective studies are 
subject to patient selection bias; however, they highlight 
the emerging resistance to FQs. Thus, while FQs may 
be a viable alternative treatment option to TMP/SMX, 
they should be used with caution. 

Current and Potential Treatment Options 
for Stenotrophomonas maltophilia Infections
We review current and emerging treatment options for infections caused by the difficult-to-treat, intrinsically 
multidrug-resistant organism Stenotrophomonas maltophilia.
BY COURTNEY MOC, PHARMD, MS; AND SAMUEL L. AITKEN, PHARMD, MPH 
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search for alternative treatment options for 
Stenotrophomonas maltophilia infections.
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Minocycline is a tetracycline derivative with in vitro 
activity against S maltophilia.8 A retrospective cohort 
of 45 patients with various S maltophilia infections 
compared TMP/SMX with minocycline and reported treat-
ment failures of 41% and 30% (P = .67), respectively. The 
overall mortality was the same between the 2 groups 
(9%).9 Furthermore, in a single-arm retrospective study of 
92  patients with S maltophilia infections receiving mino-
cycline, 18% had clinical failure, 24% had partial clinical 
success, and 58% had complete clinical success.10 Because 
these studies utilized different definitions of treatment 
failure and the latter study lacked a comparative arm, the 
recommendation at this time is that minocycline should be 
used  judiciously. 

Tigecycline, a derivative of minocycline, is the only 
glycylcycline commercially available. Farrell et al evalu-
ated the efficacy of tigecycline on 491 clinical S malto-
philia isolates from North America and found that 95% 
of isolates were susceptible to the tigecycline breakpoint 
for Enterobacteriaceae of minimum inhibitory concentra-
tion ≤ 2 mg/L.11 A retrospective cohort study of 45  patients 
compared clinical improvements and mortality in patients 
with nosocomial infections treated with TMP/SMX or 
tigecycline and reported no statistically significant differ-
ences in clinical improvement at 14 days (69%  vs  68%, 
respectively; P = .95) and 30-day mortality (31% vs 21%, 
respectively; P = .52).12 Eravacycline, a novel fluorocy-
cline, is structurally similar to tigecycline.13 In an in vitro 
study, the efficacy of eravacycline and comparators such 
as tigecycline were evaluated on 105 clinical S maltophilia 
isolates. Sutcliffe et al found that eravacycline has lower 
MICs than that of tigecycline (≤ 0.016 to 8 mcg/mL vs 0.5 
to > 32 mcg/mL, respectively).14 Similarly results were found 
by Morrissey et al, who evaluated 293 clinical isolates 
(0.06  to 8 mcg/mL vs 0.12 to 16 mcg/mL, respectively).15 
These studies brought to light that tigecycline and eravacy-
cline may have a role in multidrug-resistant S maltophilia 
infections; however, further studies are needed to elucidate 
their  role. 

POTENTIAL ALTERNATIVE TREATMENT OPTIONS
The combination of aztreonam and avibactam has been 
used in instances of multidrug-resistant infections, 
including those caused by metallo-β-lactamase–producing 
Enterobacteriaceae.16 S maltophilia is intrinsically resistant 
to the majority of beta-lactams due to 2 inducible β-lac-
tamases: L1, an Ambler class B metallo-β-lactamase and 
L2, an Ambler class A serine β-lactamase.1,16 L1 hydrolyzes 
all beta-lactams (with the exception of aztreonam) and 
is not inhibited by commercially available beta-lactamase 
inhibitors. L2 hydrolyzes most cephalosporins and aztre-
onam, and it is inhibited by serine β-lactamase inhibitors 
such as clavulanate.17,18 The addition of avibactam over-
comes the β-lactam mediated resistance, as aztreonam is 
not hydrolyzed by L1 and avibactam inhibits L2. Mojica 
et al demonstrated that this combination led to restored 
aztreonam activity in 82% (23/28) of aztreonam-resistant 
clinical isolates.16 These results were replicated by Biagi et 
al, in which 97% of aztreonam-resistant clinical isolates 
(35/36) had restored activity of aztreonam with the addi-
tion of avibactam.19 Of note, aztreonam/avibactam is not 
commercially available and therefore, the combination of 

aztreonam with ceftazidime/avibactam must be employed 
clinically. This combination has been successfully used in 
practice for the treatment of a persistent S maltophilia 
bacteremia in a renal transplant patient.17 This synergistic 
combination suggests a potential therapeutic option for 
S  maltophilia infections.

The combination of aztreonam and clavulanate has 
also been shown to restore aztreonam susceptibility; 
however, the utility of this combination is limited 
because clavulanate is not commercially available in 
intravenous formulation. Conversely, the combination 
of aztreonam and ceftolozane/tazobactam has failed to 
demonstrate restoration of aztreonam susceptibility.18 
β-lactam/β-lactamase inhibitors such as imipenem/rele-
bactam, meropenem/vaborbactam, and ceftolozane/tazo-
bactam have limited activity against S maltophilia.20,21 
As a result, they are not viable alternatives for the 
treatment of S maltophilia. 

Cefiderocol is a novel siderophore cephalosporin that 
employs ferric iron to form a chelating complex to enter 
the bacterial cell via iron transporters. Additionally, it is 
stable against hydrolysis by both serine and metallo-β-lac-
tamases.22 This unique mechanism of action has exhibited 
in vitro activity against many resistant organisms, including 
S  maltophilia.21,23 Results of the SIDERO-WT program, 
which was composed of 3 consecutive multinational 
surveillance studies and tested a total of 1173 S  maltophilia 
isolates between 2014 and 2017, demonstrated that cefid-
erocol suppressed growth of 99.8% of S maltophilia isolates 
at minimum inhibitory concentration of ≤4 mcg/mL.23 The 
CREDIBLE-CR study, a randomized, open-label, active-con-
trolled study of 150  patients with various gram-negative 
infections, compared cefiderocol with the best available 
therapy and found that overall mortality at day 28 was 
24.8% and 18.4%, respectively. Five of the 150 patients were 
infected by S  maltophilia and received cefiderocol, and 
their all-cause mortality at day 28 was 80% (4/5). Of note, 
40% (2/5) of patients were found to have a MIC increase 
to cefiderocol from baseline.24 Although the in vitro study 
was encouraging, the clinical study demonstrated that 
cefiderocol may not be a favorable alternative. However, 
further studies are needed to ascertain the clinical efficacy 
of cefiderocol and its role as a potential therapeutic option 
for multidrug-resistant S  maltophilia  infections.

CONCLUSIONS
Increasing rates of resistance to trimethoprim/sulfame-
thoxazole have created the need to search for alternative 
treatment options for S maltophilia infections. FQs and 
cefiderocol demonstrated resistance following their use; as 
a result, they may not be viable options. Minocycline, tige-
cycline, and eravacycline may each have a role, but they 
should be used cautiously. Lastly, the synergistic combina-
tion of aztreonam and avibactam appears be a reasonable 
treatment option, as it demonstrated clinical success in a 
persistent S maltophilia bacteremia patient. However, given 
the paucity of literature on alternative options, further 
trials are needed to elucidate the role that each agent, or 
combination of agents, may have, as well as to elucidate 
the implications on current practice in the treatment of 
S  maltophilia infections. 

References are available at ContagionLive.com.
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Without doubt, some of these differences are rooted in 
health and social conditions that have existed for decades 
and that can be summarized as “structural racism.” 
Structural racism refers to the ways in which societies rein-
force systems of housing, education, employment, earnings, 
benefits, credit, media, health care, and criminal justice 
that foster racial discrimination.2 Thus, it is important 
that we recognize that at the heart of most health dispar-
ities are concerns about social justice, and that without 
addressing policies and practices in housing, education, 
employment, health care, and criminal justice that foster 
racial discrimination, health disparities will never cease 
to  exist. 

HEALTH DISPARITIES IN COVID-19
The coronavirus disease 2019 (COVID-19) pandemic has 
been characterized by enormous health disparities both in 
the United States and abroad. In the United States, African 

Americans are contracting SARS-CoV-2 at higher rates, and 
they are more likely to die from COVID-19 than whites. 
Infection rates are more than 3-fold higher and death 
rates are 6-fold higher in predominantly black/African 
American counties compared with predominantly white 
counties.3 LatinX individuals are also being disproportion-
ately affected. In California, LatinX people represent 70% of 
all COVID-19 deaths in the group of people aged 18 to 49 
years, despite making up just 43% of that population. Other 
historically marginalized communities, such as American 
Indians, are also experiencing some of the highest rates of 
COVID-19.4 Nationally, age-adjusted hospitalization rates for 
COVID-19 are approximately 5 times higher for American 
Indians, Alaska natives, and black people, and 4 times 
higher for LatinX persons, compared with non-Hispanic 
white persons  (see FIGURE online).5

CDC data shows that LatinX people between the ages 
of 40 and 59 years have been infected at 5 times the 
rate of white individuals in this age category, but this 
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COVID-19 and Its Disproportionate Impact on Racial 
and Ethnic Minorities in the United States
“Health disparities adversely affect groups of people who have systematically experienced greater 
social or economic obstacles to health….”  –Healthy People 2020
BY CARLOS DEL RIO, MD
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of Health; NEJM, New England Journal of Medicine; SARS, severe acute respiratory syndrome; Trump; US President Donald J. Trump; WHO, World Health Organization.
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difference is even more dramatic when looking at deaths: 
of LatinX persons with COVID-19 who died, more than 
a quarter were younger than 60, although among white 
persons, only 6% were that young.6  Multigenerational 
households are also common among minority populations, 
resulting  in an increased risk for older individuals living  
with grandchildren. 

These racial/ethnic disparities are not unique to the US. 
In the United Kingdom, Black and South Asian individuals 
are at higher risk of dying from COVID-19 compared with 
white persons after adjusting for other factors.7 

There are many reasons that racial and ethnic minori-
ties have been disproportionately affected by COVID-19, 
but social and economic disadvantages are likely significant 
contributors. A disproportionate number of minorities live 
in small apartments and houses in which it is difficult to 
isolate when sick; in addition, many are frontline service 
workers who don’t have the luxury of staying at home 
and  teleworking. 

Poverty has long been recognized as a contributor to 
death and disease, but the striking differences in racial 
and ethnic impact of COVID-19 provide an opportunity to 
reaffirm the link between income and health. In the case 
of millions of the “working poor”—individuals who have 
a job that does not provide health benefits but make too 
much money to qualify for Medicaid—lack of access to 
health care is among the most serious challenges they face. 
However, health care accounts for some 10% to 20% of the 
determinants of health, while socioeconomic factors and 
factors related to the physical environment are estimated to 
account for up to 50% of the determinants of  health.8

Furthermore, strong evidence linking income and health 
suggests that policies promoting economic equity may have 
broad health effects. Social vulnerability is a term that 
refers to the resilience of communities when confronted 
by external stresses on health such as a pandemic. CDC’s 
Social Vulnerability Index  (SVI) uses 15 census track 
variables to help identify communities at greater risk.9 
In an effort to quantify and better inform the relation-
ship between community-level social disadvantage and 
incidence of COVID-19, investigators at Emory University 
examined the association of SVI scores with the case- 
fatality rate and incidence of COVID-19.10 Their data 
suggest that a higher SVI score is associated with a higher 

case-fatality rate, an association that strengthened after 
adjustment for age  and for comorbidities. This association 
exists in more than 1 in 4 counties in the United States 
and suggests that these counties should be targeted by 
public policy interventions. The COVID-19 Health Equity 
Interactive Dashboard developed by the same group allows 
users to visualize the relationship between the virus’s 
health impact and social determinants of health at a 
county level.11

HEALTH EQUITY IS THE ROAD TO ENDING COVID-19
Health equity is the principle underlying the commitment 
to reduce and ultimately eliminate health disparities. It 
means striving for the highest possible standard of health 
for all people and giving special 
attention to the needs of those 
at greatest risk or who have 
poor health because of social 
conditions. A potential “silver 
lining” of COVID-19 is that it 
could be seen as an impetus and 
opportunity to develop strategies 
that would begin to finally elim-
inate inequalities in health in 
the United States, thus achieving 
health equity. The first step is to 
acknowledge that health dispar-
ities related to COVID-19 are 
not the fault of those who are 
experiencing them, but rather 
the consequence of social poli-
cies and systems that create 
and perpetuate inequalities. As 
Williams and Cooper state in a 
recent Journal of the American 
Medical Association edito-
rial, this is an opportunity to 
develop a new kind of “herd 
immunity.” By improving current 
policies and implementing new ones, making the invest-
ments necessary to decrease social determinants of health 
among the poor and disenfranchised, we will all be better 
protected from future  pandemics.12  

References are available at ContagionLive.com.
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A patient who adheres to an optimized ART regimen can 

restore and maintain immunologic function, decrease their 
risk of morbidity and mortality, and prevent HIV transmis-
sion. Interruptions in ART adherence and incomplete or 
incorrect regimens can lead to resistance and virologic failure, 
which have the potential of limiting future ART options and 
increasing pill burden. ART is complex: There are increasing 
numbers of agents and combination products available, 
many providers are unfamiliar with ART, and the ART 
formularies at different inpatient institutions vary, which can 
contribute to increased medication errors in this  population.

The medication error rates in people living with HIV 
(PLWH) range from 5% to 86%, as reported in various 
studies.4 Medication errors can occur at any point in hospi-
talizations and transitions of care; however, most errors 
occur at hospital admission, and many of those errors are 
left uncorrected at discharge. The most common ART medi-
cation errors include ART omission and incorrect regimen 
prescribing, incorrect dosing, and drug interactions.5

Various studies have reported the benefits after imple-
menting ARVSPs for adult hospitalized PLWH (see TABLE 
online).6-14 This article is not intended to be a comprehen-
sive or systematic review of all ARVSP programs. Instead, 
we aim to highlight key elements of successful programs 
to serve as examples for hospitals that are seeking to start, 
modify, and/or evaluate their ARVSP, or to incorporate ART 
review into their ASP. The most common analysis utilized in 
the published studies we reviewed was a quasiexperimental 
retrospective comparison of patients before and after novel 
ARVSP intervention(s). All programs we reviewed included 
a prospective audit and feedback (PAF) component. This 
was either standard-of-care at baseline (preintervention) 
and continued or implemented as a new program element. 
Clinical specialists or staff pharmacists performed PAF, 
with oversight from a specialist.14 Some programs, such as 
those described by Zucker et al, DePuy et al, and Nimarko 
et al, used a team approach.9,12,13 Each ARVSP also included 
at least 1 additional element. This included health care 

provider education, electronic medical record (EMR) modifi-
cations, restricted ART ordering, and/or tools for staff phar-
macists, such as a stewardship checklist or an HIV pocket 
guide. EMR modifications included alterations to default 
doses and frequencies, customized order-entry sets, and 
links to drug information resources. 

The majority of studies we reviewed evaluated medication 
errors as their primary outcome.6,7,9-14 Each of these studies 
found a significant reduction in number of patients, admis-
sions, or ART regimens with ART errors and/or an improve-
ment in error detection post ARVSP implementation. Logistic 
regression analyses conducted by Sanders et al and Guo et 
al established independent associations between ARVSPs and 
reduced ART errors.6,7 Additionally, studies that compared 
error resolution before and after ARVSP implementation 
showed a significant improvement in the postimplementa-
tion phase.6.7,9-11,13-14 The study by DePuy et al did not have 
a comparator arm but its results found that 43% of admis-
sions required at least 1 intervention during the study period, 
with an acceptance rate of 96% and an associated monthly 
cost savings of $21,952.12 A study by Billedo et al evaluated 
clinically significant drug–drug interactions (CSDDIs) as the 
primary outcome.8 This study's results similarly found signifi-
cantly fewer CSDDIs at admission and during hospitalization 
in the postimplementation phase. All studies we reviewed on 
hospital ARVSPs in adults had results that concluded that 
their interventions were beneficial.

Interestingly, we identified only 1 study that was conducted 
at a nonteaching community hospital.14 Results of this study 
were comparable with those at larger academic hospitals. 
While this represents an area for further research, it shows 
promise that ARVSPs are not only possible to implement but 
also beneficial across different hospital settings.

RECOMMENDATIONS
Although there is limited guidance on standards for imple-
menting ARVSPs, our proposed core elements for these 
programs are based on clinical experience and published 
evidence, and they are adapted from ASPs.2

Antiretroviral Stewardship: Time Is Now for Guidance
In this narrative review of studies evaluating antiretroviral stewardship programs (ARVSPs),  
we propose core elements for ARVSPs that are based on published evidence and clinical 
experience, and adapted from antimicrobial stewardship programs.
BY SARAH E. PÉREZ, PHARMD; SARAH M. MICHIENZI, PHARMD; AMBER F. LADAK, PHARMD; AND DANIEL B. CHASTAIN, PHARMD 
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LEADERSHIP COMMITMENT
Establishing commitment from leadership is essential in 
procuring needed resources, including funding, dedicated 
full-time equivalents, appropriate technology, and approval 
of policies and procedures.

ACCOUNTABILITY
A leader or coleaders, generally a pharmacist and/
or physician, should be identified and accountable for 
program  outcomes.2

DRUG EXPERTISE
HIV pharmacotherapy expertise is critical for ARVSPs due 
to the complexities of ART, numerous CSDDIs, and typi-
cally high rates of medication errors in this population. 
Expertise in HIV can be established through formal training 
and/or advanced certifications, supplemented by continuing 
education. Depending on need, resources, and expertise, the 
ARVSP may be led by the same individual or group as the 
ASP.  Additional HIV resources can be found in the FIGURE. 

KEY SUPPORT
Support from key members, including clinicians, depart-
ment heads, information technology (IT) staff, and the 
pharmacy department, is crucial. IT staff are essential for 
streamlining processes, including the development of alerts 
notifying ARVSPs when ART is initiated, when CSDDIs 
exist, and when renal dosing is required. They can also 
assist in developing standardized ARVSP note templates as 
well as in collecting and reporting outcome  data.

ACTION
Most ARVSP interventions have focused on decreasing 
ART-related medication errors and CSDDIs15; however, 
a baseline assessment of institutional needs should be 
performed to identify specific priority areas. Some of the 
most effective foundational interventions for ASPs, such 
as PAF or preauthorization, could be considered equally 
effective for ARVSPs in the inpatient setting.2 In addition, 
formulary management, generation of reports via diag-
nosis codes to identify hospitalized PLWH, use of clin-
ical decision support to alert the ARVSP of an ART order, 

and development of institution-specific postexposure 
prophylaxis guidelines may also be effective for inpatient 
programs.15 Alternately, outpatient ARVSPs may be best 
suited to establish standards for starting, modifying, and/
or discontinuing preexposure prophylaxis (PrEP), ART, or 
opportunistic infection prophylaxis, as well as for identi-
fying ways to overcome barriers to adherence to prescribed 
ART/PrEP. In particular, when ART is initiated during 
hospitalization, outpatient ARVSPs can facilitate access to 
prescribed ART and linkage to care, by providing resources 
to address socioeconomic limitations before discharge 
occurs. Once in the outpatient setting, ARVSPs can assess 
and ensure adherence to ART and retention in care. 
Medication reconciliation/ART review during transitions 
of care, prescriber education, pharmacy-based interven-
tions (eg, dose adjustments, dose optimization, detection 
of CSDDIs and adverse events), and patient counseling are 
applicable to all settings and will help promote improved 
ART prescribing and outcomes for PLWH. 

TRACKING
ARVSPs should develop a standardized process for tracking 
ART-related medication errors, which should include iden-
tifying the type (eg, CSDDIs, dosing errors, administration 
errors), timing (eg, admission, discharge) and source of error 
(eg, prescribing, administration, dispensing). Standardized 
documentation of the aforementioned components of 
ART-related medication errors and associated interventions, 
if applicable, will ensure a data-driven ARVSP. Additional 
measurements of interest may include demographic data, 
percentage of PLWH not on ART, rate of ART modifica-
tion, and, if applicable, pre- and postintervention outcomes. 
Continuous tracking is critical to identify areas of emphasis 
and to develop interventions to improve ART prescribing.

REPORTING
Although less data-driven compared with ASPs, ARVSP 
reporting metrics will be somewhat dependent on location, 
either inpatient or outpatient. Reports should include rate and 
type of ART errors, but may also include key issues discov-
ered during data analysis. In both settings, regular updates to 
providers, pharmacists, nursing, and leadership will be neces-
sary to document the successes and challenges of the ARVSP.

EDUCATION
Although education is a common tool for ASPs, the most 
effective educational method remains unknown.16 A multi-
faceted approach that includes didactic lectures/in-services, 
pamphlets and/or posters, and EMR-based alerts will likely 
yield greater benefit than any single component. Use of 
formulary restriction with preauthorization and PAF, core 
strategies of many ASPs, may also promote case-based 
educational opportunities.2

CONCLUSIONS
ART review significantly reduces medication errors, 
prevents development of resistance, and improves 
outcomes in hospitalized PLWH. Institutions should incor-
porate the aforementioned core elements into already 
established ASPs or develop a dedicated ARVSP to address 
the challenges associated with inpatient ART. 

References are available at ContagionLive.com.
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HIV/AIDS

FIGURE. Additional Resources

• US Department of Health and Human Services: AIDSinfo  
(www.aidsinfo.nih.gov) 

• AIDS Education and Training Center Program (www.aidsetc.org)

• University of California, San Francisco: HIV InSite  
(www.hivinsite.ucsf.edu/InSite)

• Stanford University: HIV Drug Resistance Database  
(www.hivdb.stanford.edu/)

• American Academy of HIV Medicine (www.aahivm.org) 

• HIV Medicine Association (www.hivma.org)

• University of Liverpool: HIV Drug Interactions  
(www.hiv-druginteractions.org)

• National Clinician Consultation Center: Perinatal HIV/AIDS  
(www.nccc.ucsf.edu/clinician-consultation/perinatal-hiv-aids/) 

• Toronto General Hospital: Information on Crushing and Liquid 
Drug Formulations (www.hivclinic.ca/main/drugs_extra_files/
Crushing%20and%20Liquid%20ARV%20Formulations.pdf)
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The alarming increase in rates of antibiotic resis-
tance has necessitated the exploration of alternative 
treatment strategies, among them reevaluation of 

previously approved agents like fosfomycin. Fosfomycin is 
recommended as a frontline agent for uncomplicated urinary 
tract infection1 in current Infectious Diseases Society of 
America guidelines,2 but it also demonstrates efficacy for 
multidrug-resistant urinary tract infections (UTIs).3 With 
the continued rise of drug resistance, along with limited 
availability of novel antimicrobial agents, there is interest 
in reappraising IV fosfomycin for the treatment of systemic 
MDR infections.4

Fosfomycin is available in 2 oral formulations, fosfo-
mycin tromethamine and fosfomycin calcium, and one 
IV formulation, fosfomycin disodium.5 It exerts its bacte-
ricidal effects through the irreversible inactivation of 
uridine diphosphate N-acetylglucosamine-GlcNAc enolpy-
ruvyl transferase, an essential first step in bacterial cell 
wall synthesis.6 Fosfomycin has a wide spectrum of activity, 
including both gram-positive organisms—ie, Streptococcus 
species (spp), Enterococcus faecalis, E faecium, Staphylococcus 
aureus, and S epidermidis—and gram-negative organ-
isms—ie, Escherichia coli, Salmonella spp, Shigella spp, 
Enterobacter spp, Citrobacter spp, Klebsiella spp, Proteus 

spp, and Serratia marcescens.6 Due to its unique mecha-
nism of action, cross-resistance is uncommon; therefore, 
fosfomycin retains in vitro activity against many MDR 
organisms including methicillin-resistant S aureus (MRSA), 
vancomycin-resistant enterococci, and extended-spectrum 
beta-lactamase (ESBL)-producing and carbapenemase-pro-
ducing Enterobacterales  (TABLE).6-9

Despite its broad spectrum of activity, some notable patho-
gens, including Acinetobacter spp, Stenotrophomonas malto-
philia, Burkholderia cepacia, Bacteriodes spp, Chlamydia spp, 
Vibrio fischeria, Mycobacterium tuberculosis, Staphylococcus 
capitis, Staphylococcus saprophyticus, and Morganella 
morganii are intrinsically resistant to fosfomycin.10,11 Intrinsic 
resistance has been linked to mutations in the MurA gene, 
recycling of peptidoglycan, and chromosomal expression of 
abrp expressed by some species of A baumannii, leading to 
decreased membrane permeability.12 Additionally, acquired 
resistance has been noted through decreased fosfomycin 
absorption, enzymatic inactivation, and target site modi-
fication.12 Despite these concerns, susceptibility testing is 
not routinely performed by clinical microbiology labora-
tories. This is largely driven by the fact that agar dilu-
tion, the reference testing method, is a laborious process 
requiring Mueller-Hinton agar plates supplemented with 

Intravenous Fosfomycin for Systemic Multidrug-
Resistant Infections
Intravenous (IV) fosfomycin offers a novel therapeutic option in the treatment of systemic multidrug-
resistant (MDR) infections. Unanswered questions remain regarding its efficacy and specific role in 
our therapeutic arsenal. 
BY AHMED BABIKER, MBBS; AND DANIEL ANDERSON, PHARMD
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Despite its broad spectrum of activity, some notable 
pathogens, including Mycobacterium tuberculosis, 
are intrinsically resistant to fosfomycin.
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glucose-6-phospate.13 In addition, complicating matters is 
the poor performance of automated and routine manual 
susceptibility testing methods, compared with standard 
agar dilution methods, in predicting resistance among 
MDR Enterobacterales isolates such as E coli and K pnue-
moniae. Such methods proved to perform poorly, with high 
major error (ie, false susceptible) rates.14 Furthermore, in 
the United States, breakpoints exist only for urinary E coli 
and Enterococcus faecalis isolates using disk diffusion and 
agar dilution methods.10

Fosfomycin is a concentration-dependent, bactericidal 
antibiotic with a prolonged post antibiotic effect in vitro. 
A small compound with a low molecular weight, it is hydro-
phobic and has negligible protein binding, leading to excel-
lent penetration in bladder tissue.5,10 The IV formulation has 
also been proven to penetrate lung tissue, pleural fluid, 
cerebral spinal fluid, and aqueous humor.15 The volume of 
distribution for IV fosfomycin is 0.3 L/kg, but it increases 
significantly in critically ill patients.15 Fosfomycin is nearly 
entirely cleared through glomerular filtration and is excreted 
largely unchanged in the urine. It has a favorable safety 
profile with primarily mild and self-limiting adverse effects 
(AEs). The most common AEs include gastrointestinal symp-
toms such as nausea, vomiting, and diarrhea in less than 
10% of patients. Additional AEs with the IV formulations 
include transient increase in transaminases and  hyperna-
tremia and/or hypokalaemia.16 

In countries where IV fosfomycin is readily available, it 
has frequently been used in combination,17 usually as part 
of salvage treatment, for susceptible MDR organisms. 6,18,19 
In the treatment of MRSA, fosfomycin, in combination 
with daptomycin or imipenem, has been of great interest 
due to evidence of synergy in vitro.20 Clinical data include 
case series21 and prospective studies, but these have been 
limited by sample size22 and flawed enrollment process.23 
A multicenter, open-label, randomized phase 3 study 
(NCT01898338) evaluating the addition of fosfomycin to 
daptomycin for MRSA bacteremia is currently underway.24 
For MDR gram-negative isolates, fosfomycin has been evalu-
ated in vitro in combination with several agents. Synergy has 
been demonstrated with colistimethate,25 carbapenems,25 

and aminoglycosides.26 Similarly, clin-
ical data on the efficacy of IV fosfo-
mycin for MDR Gram-negative infections 
(Enterobacterales and P aeruginosa) stem 
from observational studies without compar-
ative control arms in which fosfomycin was 
administered mainly in combination with 
other  agents.19,27,28

Phase 1 and 2/3 clinical trials have 
been completed as part of the new drug 
application to the FDA for the approval of 
Contepo (fosfomycin for injection).4,29,30 In 
the recent ZEUS trial, a multicenter, double-
blind, randomized, noninferiority study, 
fosfomycin was found to be noninferior to 
piperacillin–tazobactam in the treatment 
of complicated urinary tract infections and 
acute pyelonephritis.30 While a significant 
proportion of E coli isolates (73%) were 
phenotypically determined to be producers 
of ESBL, more robust trials are needed in 
the setting of MDR infections. The FOREST 

study (NCT02142751), a phase 3, randomized, controlled, 
multicenter, open-label trial, aims to compare IV fosfomycin 
with meropenem or ceftriaxone in patients with bacte-
remia secondary to UTIs caused by MDR  E  coli  (including 
ESBL  producers).31 

One major uncertainty about IV fosfomycin and its role 
in the anti-infective armamentarium is concern for the 
potential emergence of resistance during therapy, in partic-
ular among P aeruginosa.32 Given 
the high spontaneous mutation 
rate for fosfomycin resistance in 
vitro, its use as part of combina-
tion therapy maybe be prudent 
to reduce the risk of develop-
ment of fosfomycin resistance 
during therapy while maximizing 
treatment outcomes among MDR 
infections. Recently, the addition 
of ceftazidime–avibactam to IV 
fosfomycin has shown promise in 
the prevention of the emergence of 
resistance among those patients 
with high bacterial  burdens.33

Fosfomycin’s unique mechanism 
of action, which makes cross- 
resistance uncommon and allows 
for synergy with other antibiotics, 
coupled with its excellent capacity 
for diffusion to various tissues and its well-tolerated safety 
profile, grants it considerable versatility as a therapeutic 
option for systemic MDR therapies. However, its efficacy 
and utility as a stand-alone agent (as opposed to its use in 
combination with other agents) in the treatment of MDR 
infections remains unclear and will need to be elucidated 
through careful investigation. Moreover, issues such as the 
emergence of resistance and susceptibility testing standards 
will need to be concurrently addressed. Given the above 
limitations of IV fosfomycin, its logical niche in our MDR 
therapeutic arsenal will likely be exclusively as a synergetic 
agent in combination rather than a stand-alone therapy. 

References are available at ContagionLive.com.

One major uncertainty 
about IV fosfomycin 
and its role in 
the anti-infective 
armamentarium is 
concern for the potential 
emergence of resistance 
during therapy.

Table. Fosfomycin’s Spectrum of Activity Against Multidrug-Resistant Organisms 

MDR organism Fosfomycin activity

MRSA Active7

VRE Variable7

ESBL Active8

Class A Carbapenemase (eg, KPC) Active8,9

Class B Carbapenemase (eg, NDM) Active8,9

Class D Carbapenemase (eg, OXA-48) Active9

CR P aeruginosa Variable7

CR A baumannii Not active10

S maltophilia Not active10 

A baumannii, Acinetobacter baumannii; CR, carbapenem resistant; ESBL, extended-spectrum beta-lactamases; 
KPC, Klebsiella pneumoniae carbapenemase; MDR, multidrug-resistant; MRSA, methicillin-resistant 
Staphylococcus aureus; NDM, New Delhi metallo-β-lactamase; P aeruginosa, Pseudomonas aeruginosa; OXA, 
oxacillinase; S maltophilia, Stenotrophomonas maltophilia; VRE, vancomycin-resistant enterococci. 
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(continued from cover page) 
More recently, reduced protection of vaccination later within 
a single influenza season for persons vaccinated early in the 
season has been recognized, a phenomenon termed “waning.” 
Vaccine effectiveness (VE) waning can be defined as the loss 
of vaccine-supplied immunity while the virus is still circulating 
in the community. 

RECENT STUDIES OF INTRASEASON VE WANING 
The TABLE summarizes recent studies of intraseason VE 
waning. Depending on the vaccine season, influenza 
strain, methodology, study population, case definitions, and 
vaccines used, the estimated degree of VE waning varied 
substantially, but at least some VE waning was observed in 
every study. VE waning was most pronounced among older 
adults and against influenza A(H3N2). A 2018 meta-analysis 
estimated VE to decrease by as much as 33% (for H3N2 
strains) in the 3- to 6-month window after vaccination.2 
In the recent model of tradeoffs for vaccine timing by 
Ferdinands et al, a 7% monthly waning in VE was used 
as a base case estimate based on the available literature, 
with a sensitivity analysis including up to an 11% monthly 
decrease in VE.3 Although the magnitude varies, VE waning 
appears to be a consistently documented phenomenon in 
recent literature.

METHODOLOGIC CONSIDERATIONS
In interpreting the results of studies of potential influenza 
VE waning, important definitions and methodologic issues 
need to be considered. First, the impact of vaccination can 
be defined in different ways. Vaccine efficacy is derived from 
clinical trials in which subjects are randomized to receive 
vaccine or control and are then followed to assess develop-
ment of disease. Vaccine effectiveness, the topic at hand, is 

estimated from observational studies in which subjects who 
choose to receive vaccine are compared with those who do 
not choose to be vaccinated (or, in the case of studies of 
vaccine waning, who are vaccinated at a later time). These 
groups may differ in ways that impact their risk of developing 
influenza (besides vaccination status), and adjusting for these 
differences is a key challenge for VE studies.4

Depending on the population and study design, the outcome 
measurements of VE studies may vary, ranging from asymp-
tomatic or minimally symptomatic influenza infection through 
hospitalization and death due to the disease. Differences in 
seeking care for influenza are an important consideration in 
study design; outside of expensive active surveillance studies, it 
may be challenging to detect cases of influenza, especially for 
minimally symptomatic disease. Subjects may have different 
care-seeking behaviors, which may relate to their vaccination 
status. A test-negative study design compares rates of influ-
enza infection among vaccinated and unvaccinated patients 
(or earlier- versus later-vaccinated patients) who seek testing 
for influenza infection, as a means to eliminate bias associated 
with propensity to seek testing. However, these results may 
not be as generalizable since they exclude patients who do 
not seek testing and may remain susceptible to bias.5 

A subtle consideration in VE waning studies is known as 
the “depletion-of-susceptibles” bias, which can occur in the 
context of a vaccine that does not confer complete protec-
tion against infection.6 Because subjects who test posi-
tive for influenza are no longer at risk (due to subsequent 
immunity or because the study only measures first positive 
tests), the population of subjects in an unvaccinated (at the 
time) group at risk shrinks faster with time relative to the 
subjects at risk in the vaccinated group. Thus, the apparent 
waning of relative VE among those vaccinated earlier in 
the season could be explained by the lesser susceptibility of 

those vaccinated later (since some 
proportion of those patients already 
had influenza). Reanalysis of the 
Ray et al study accounting for this 
potential bias found that the effect 
was minimal and that evidence for 
VE waning was similar to that seen 
in the original  study.7

Measurement of real-world VE is 
challenging, and it is further compli-
cated by the year-to-year biological 
variability resulting from influenza 
antigenic drift and degree of virus–
vaccine match. Differences among 
studies measuring vaccine effects, 
including vaccine waning, may be 
reflective of these secular trends as 
opposed to truly conflicting results.

Intraseasonal Influenza Vaccine Effectiveness Waning: 
Threading the Needle for Immunity 
Evidence is accumulating that influenza vaccination protection wanes over the course of a single influenza 
season, with significant implications for public health
BY AMANDA ROY, PHARMD ; AND CONAN MACDOUGALL, PHARMD, MAS 
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IMPLICATIONS 
Given the importance of effective influenza 
prevention, especially in light of the coronavirus 
disease 2019 pandemic, the finding of intra-
seasonal influenza VE waning has important 
implications for public health practice. An 
obvious practice change would be to delay the 
start of influenza vaccination campaigns until 
a time closer to peak influenza circulation (in 
the Northern Hemisphere, typically January or 
February). However, this strategy risks missing 
an early disease peak that may occur in some 
seasons, especially given the approximately 
2-week delay for full vaccine response. The 
logistics of influenza vaccination may also be 
more complex if campaigns need to fit into a 
narrower time window, and this could lead to 

overall lower immunization rates.3 Currently, the 
Advisory Committee on Immunization Practices 
recommends that influenza vaccination occur by 
the end of October, while acknowledging that 
very early vaccination (eg, July or August) may 
be associated with lower protection during peak 
influenza circulation.1 

A number of strategies may help reduce the 
impact of influenza VE waning.8 High-dose and 
adjuvanted influenza vaccines may result in a 
more robust immune response, especially among 
the elderly, who may be at higher risk for VE 
waning. Speeding the vaccine manufacturing 
process would allow for later selection of the 
influenza vaccine strains, reducing the amount 
of antigen drift that is unaccounted for in the 
vaccine manufacturing process. Increased use of 

egg-free (eg, cell culture) vaccine manufacturing 
may help in speeding the process, as well as 
addressing the potential issue of egg adaptation.9 
A large practice change would be the adminis-
tration of twice-yearly influenza vaccinations, at 
the beginning and near the peak of the influenza 
season. This would address waning due to fading 
of immunologic response but not to intraseason 
antigenic drift (assuming the same vaccine is 
used), and it raises concerns about cost, avail-
ability, and adverse effects. Finally, the long-
sought universal influenza vaccine—one that 
provides robust, long-lasting immunity without 
the need for reformulation due to antigenic 
drift—could address influenza VE along with 
many other challenges in influenza control.10 

References are available at ContagionLive.com.Tr
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Table. Studies of the Waning of Intraseason Influenza Vaccine Effectiveness (summary)

Study
N 
included

Population 
(including age)

Flu 
season(s) 
included

How was time 
since vaccination 
analyzed? Estimated vaccine effectiveness Notes Conclusions

Ray et al 
(2019)11

44,959 Kaiser Permanente 
Northern California 
members; ≥ 2 years

2010-11 to 
2016-17

Binary: 14-41 days 
(“late”) vs 42-69 days 
(“early”)

Continuous: 28-day 
intervals

 • Early vaccination associated 
with 1.32 (95% CI, 1.11-1.55) 
increased odds of influenza 
compared with late vaccination

 • OR for influenza increased 
by ~16% for each additional 
28 days since vaccination

RSV infection was used to 
control for confounding; 
no evidence of waning was 
seen for RSV

VE waning observed 
across all flu seasons

Ferdinands 
et al (2017)12

20,825 US Influenza Vaccine 
Effectiveness Network 
(5 sites);   ≥ 9 years

2011-12 to 
2014-15

Variable, up to 180 
days post vaccination

Monthly decline in VE of 6%-11% 
for influenza A and B

Control group: Patients 
with negative respiratory 
viral panel

VE waning observed 
across all influenza 
subtypes

Puig-
Barberà et al 
(2017)13

3615 Valencia Hospital 
Network for the Study 
of Influenza and 
Other Respiratory 
Viruses;
≥ 18 years 

2011-12 to 
2014-15

Ordinal: Early 
Intermediate Late
Definitions varied 
based on flu season

 • Late vaccination associated with 
lower risk of influenza during 
the 2011-12 flu season (aOR, 
0.68; 95% CI, 0.47-1.0) and 2014-
15 flu season (aOR, 0.69; 95% CI, 
0.5-0.95) 

 • VE waning was most 
pronounced among individuals 
> 65 years

VE waning was observed 
during the two influenza 
seasons when dominant 
strain was influenza 
A(H3N2)

VE waning observed 
during two of four 
influenza seasons 
analyzed and was most 
pronounced among 
patients aged > 65 years

Radin et al 
(2016)14

1486 Naval Health 
Research Center 
febrile respiratory 
illness surveillance; 
all ages included 

2010-11 to 
2013-14

Ordinal:
15-90 days 
91-180 days
181-365 days post 
vaccination

Adjusted VE was stable (57-64%) 
for 0-180 days post vaccination, 
then decreased to -16% (95% CI, 
–117% to 38%) for 181-365 days

 • Majority of patients 
included were ≤ 24 years

 • Adjusted VE beyond 
180 days challenging 
to interpret because of 
wide CI

Durable influenza 
vaccine protection was 
observed for 6 months 
post vaccination, then 
waned over the next 
6 months

Kissling et al 
(2016)15

36,023

A(H3N2): 
13,738
B: 10,900
A(H1N1): 
11,385

Patient registry 
including multiple 
European countries; 
all ages included

2010-11 to 
2014-15

Binary: early vs late 
Determined based 
on a mid-season date 
with equal number 
of cases by dates of 
onset on either side

 • A(H3N2): VE decreased from 
50.6% to 0% by day 111 post 
vaccination

 • Influenza B: VE decreased from 
70.7% to 21.4% at day 207

 • A(H1N1): No decline in VE seen 
 • VE waning was most 

pronounced among individuals 
> 60 years

 • Data from various flu 
seasons pooled based 
on influenza subtype

 • Vaccine type varied 
by season and 
country included

VE waning was 
observed for A(H3N2) 
and influenza B, but 
not A(H1N1). Waning 
was most pronounced 
among patients aged > 
60 years

Gherasim et 
al (2016)16

5044 Patients enrolled in 
cycEVA and Spanish 
Influenza Surveillance 
System, both in Spain; 
all ages included

2014-15 Ordinal: 
14-88 days
89-108 days
109-172 days post 
vaccination

Significant decrease in VE from 14-
88 days to 109-172 days for both 
A(H3N2) (P = .032) and B (P = .019)

Authors noted that this 
flu season was marked by 
significant hospitalizations 
and excess all-cause 
mortality among the 
elderly in Spain

VE waning was observed 
for both influenza 
strains 

Belongia et 
al (2015)17

629 Community-
dwelling residents 
near Marshfield, 
Wisconsin;
≥ 6 months

2007-08 Continuous: 2-week 
intervals since 
vaccination

No significant difference in 
influenza infection and time since 
vaccination, but seen in age < 2 
and age > 75. 

Age significantly modified 
association between 
vaccination and influenza 
(P = .005)

VE waning was observed 
among young children 
and elderly adults 
(age > 75)

aOR, adjusted odds ratio; OR, odds ratio; RSV, respiratory syncytial virus; VE, vaccine effectiveness.
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PEER EXCHANGE

Although the overall incidence rate of HIV infection has 
declined slightly in recent years, increases in the inci-
dence in certain subgroups emphasize the importance of 

early diagnosis, risk-based screening, and preexposure prophy-
laxis (PrEP) for individuals at high risk for infection, according 
to panelists who participated in a Contagion® Peer Exchange 
panel titled “Advances in the Treatment Landscape for HIV.”

BURDEN OF HIV IN THE UNITED STATES 
AND ASSOCIATED SYMPTOMS
Epidemiological trends
According to a CDC estimate, approximately 1.2 million 
people 13 years and older in the United States were living 
with HIV in 2018, with nearly 38,000 new infections that 
year.1 Although the overall incidence rate 
decreased by 11% from 2010 to 2017, Julia 
Marcus, MD, MPH, pointed out that rates 
of new diagnoses are increasing in certain 
subgroups, notably Hispanic/Latino, Asian, 
and American Indian/Alaska Native men 
who have sex with men (MSM).2 Data from 
the CDC’s HIV Surveillance Report also 
showed increases in incidence in the 15- 
to 19-, 25- to 29-, and 30- to 34-year-old 
age groups.3 

“Unfortunately, young people seem to 
account for about 25% of new infections,” 
said Allison L. Agwu, MD, ScM. “We’re not 
really making a dent in that.”

Ian Frank, MD, added that the HIV 
epidemic has shifted to the southeastern 
United States, with more than half of new US cases occur-
ring in that region in 2017.4 “There [are] many sociological 
and political reasons for that,” he said. “It’s really important 

for us to be aware of and to consider [when] making public 
health decisions in this country.” 

Symptoms at presentation 
Agwu said that many of her patients report having a 
f lu-like illness prior to diagnosis, which may include fever, 
chills, muscle aches, and rash. She added that identifica-
tion and intervention in the early stages is particularly 
important for preventing transmission because the viral 
load is high then.

“They present with the ‘flu,’ but it’s a viral illness, and it’s 
the acute presentation of HIV,” Agwu said. “Often they seek 
medical care and are treated for the flu, or they’re sent home 
with symptomatic management, and that’s 
when they actually could have been tested 
and diagnosed with HIV. In these cases, 
it’s an opportunity and important for us to 
recognize that people can present like that.”

Frank added that he has observed a 
recent increase in known acute infections 
in Philadelphia because of the improved 
methodologies to perform rapid testing on individuals coming 
into the emergency department. “We’ve helped our [emergency 
department] faculty become a little more sensitive to that 
diagnosis,” he said.

Agwu, who frequently treats patients in the later stages of 
disease, said that the patients she sees may be asymptomatic; 
report nonspecific symptoms like sore lymph nodes, fatigue, 
rashes, yeast infections, and night sweats; or have signs of 
end-stage disease, such as a CD4 count less than 200 cells/
mm3 or opportunistic infections. 

“There are some deficits in our health care system where 
the system is not engaged, so we really do see the range [of 
presentations],” Agwu said.

HIV Infection: Epidemiology, Symptoms, 
Screening, and Preexposure Prophylaxis
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Colleen Kelley, MD, MPH, 
added that many patients who 
are diagnosed in the late stages 
had touched the health care 
system multiple times over the 
course of their disease but were 
not tested for HIV. 

“There were missed opportu-
nities for diagnosis where we 
could have intervened early on and preserved 
their health, as well as reduced their risk of 
transmission to [sexual] partners,” Kelley said. 

SCREENING RECOMMENDATIONS 
FOR HIV AND RISK STRATIFICATION
The United States Preventive Services Task Force 
(USPSTF) recommends that all individuals aged 
between 15 and 65 years should be tested for HIV 
at least once in their life; pregnant women and 
individuals younger than 15 years and older than 
65 years who are at high risk for infection should 
also be tested.5 Although the USPSTF did not have 
sufficient evidence to establish optimal screening 
intervals, they stated that repeat screening is 
reasonable for individuals at increased risk for 
HIV infection, including sexually active MSM and 
individuals who have a sexual partner living with 
HIV, use injectable drugs, have transactional sex 
or perform commercial sex work, or have at least 
1 new sexual partner with unknown HIV status 
since their last HIV test.5 Frank added that preg-
nant women who have been tested earlier and 
may have been exposed to HIV should be tested 
again in the third trimester because a woman 
with acute infection is at high risk for transmit-
ting the infection to her newborn.

However, identifying high-risk individuals in 
clinical practice remains a challenge, according 
to Marcus. Although some risk assessment tools 
are available, she pointed out that the tool is 
primarily designed for MSM. 

“A provider already has to know that a patient 
was in that risk group before they’re going to use 
one of these tools,” said Marcus. “They’re hard 
to use in a busy clinical practice, and they also 

underestimate HIV risk in black men who have 
sex with men. HIV risk for that community is 
much more driven by network factors.”

The panelists also discussed the importance 
of discussing sexual activity and behaviors 
with patients, a topic often not addressed in 
clinical  practice. 

“There are studies that showed the average 
provider, even the [provider who specializes in 
caring for] adolescents, spends only 30 seconds 
talking to adolescents about sex,” said Agwu. 
“Imagine what’s happening in [terms of discussing 
sex with] the group of people aged over 55 years. 
Some physicians and patients may be uncomfort-
able, and we may not even bring it up. Essentially, 
we have a whole problem talking about sex.”

PREP THERAPY FOR HIGH-RISK 
HIV CANDIDATES
Evaluation of high-risk behaviors is also 
important to identify whether a patient is a good 
candidate for PrEP, but asking patients, partic-
ularly older ones, about their behaviors can be 
challenging, according to Frank. 

“Older folks are less likely to be asked these ques-
tions because assumptions are being made,” said 
Frank. “You can preface the questions by saying, ‘I 
ask all my patients these questions.’ So that already 
means, ‘I’m not asking you because I’m worried 
about you. I ask all my patients these questions. 
Are you in or have been in a sexual relationship? Is 
it with a man? Is it with a woman? Is it with men 
and women?’ It’s not hard to ask these questions 
in 30 seconds and receive a lot of information.”

According to the USPSTF and CDC, candidates 
for PrEP include sexually active MSM who have a 
partner living with HIV, use condoms inconsistently 
during anal sex, or have had a sexually transmitted 
infection (STI) within the past 6  months; hetero-
sexual men and women who have a sexual partner 
living with HIV, use condoms inconsistently with a 
high-risk partner whose HIV status is unknown, or 
have had an STI within the past 6 months; and indi-
viduals who inject drugs using shared equipment 
or are at high risk for sexual acquisition of HIV.6 

Session moderator Joseph Eron, MD, and the 
panelists also acknowledged that women often 
underestimate their risk for contracting HIV. 

The CDC says a risk factor for women “is having 
sex with a high-risk partner,” said Agwu. “If you 
ask the question like that, of 
course they’re going to under-
estimate their risk. If you’re 
living in a high-risk zip code 
and you say, ‘Are you having 
sex with a high-risk partner?’ 
[the patient will likely answer,] 
‘No, I have had 1 partner. No, 
I’m not.’ However, just living in that zip code, 
your partner is at higher risk of obtaining HIV. 
We have to think about how we ask those ques-
tions and routinize how we offer treatment, offer 
testing, and then offer PrEP.”

Kelley agreed that knowing the local epide-
miology is also important to consider when 
assessing a patient’s risk. “Are you in a place 
where there is high prevalence and new infections 
that are still turning up, like many places in the 
Southeast? Or are you in a place where you know 
there’s maybe not a lot of transmission ongoing?”

SAFETY PROFILES OF 
FDA-APPROVED PREP AGENTS
The 2 combinations approved by the FDA for 
PrEP are tenofovir disoproxil fumarate-em-
tricitabine (TDF-FTC; Truvada) and tenofovir 
alafenamide-emtricitabine (TAF-FTC; Descovy). 
Frank said that the newer TAF-FTC, Descovy, 
is as effective and slightly safer than TDF-FTC; 
it has lower renal toxicity and causes less of a 
decrease in bone mineral density. He emphasized 
that PrEP is very effective when people adhere 
to taking it, but he cautioned that women may 
need to have higher rates of adherence than 
men because of the differences in how the drugs 
enter the tissues and the drugs’ concentrations in 
mucosal tissues, where patients are most likely 
to be exposed. 

Marcus added that although the newer 
TAF-FTC is thought to be safer, it is not 
approved for women at risk for HIV through 
receptive vaginal sex because it has been eval-
uated only in MSM and a small number of trans-
sexual women. She added that adverse effects 
have been observed with TAF-FTC, including 
increased cholesterol and weight gain, but that 
both drugs are generally very safe with low rates 
of discontinuation.

Because of the relative safety of both regi-
mens, Marcus concluded that cost may be a 
more important consideration when choosing a 
PrEP regimen, as a generic version of TDF-FTC 
will be available later in 2020 that could save 
tens of thousands of dollars. “The cost issue is 
really relevant here,” said Marcus. “It could make 
a huge difference once the cost begins to go down 
on  generics.”  

References are available at ContagionLive.com.
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First Possible HIV Remission Case Without Bone Marrow 
Transplant Is Observed
BY KEVIN KUNZMANN

A 34-year-old Brazilian man may be the first case of long-term HIV remis-
sion without myeloablation or stem cell transplantation.

A team of Federal University of São Paulo (UNIFESP) and international 
investigators observed a patient in their proof-of-concept trial has achieved 
long-term remission without the aid of a bone marrow transplant, accord-
ing to new data presented at the International AIDS Society (IAS) AIDS 2020 
Virtual Sessions.1

Rather, a regimen of intensified multidrug antiretroviral therapy (ART) 
plus twice-daily nicotinamide over 48 weeks has resulted in the patient’s 
HIV DNA and antibody tests remaining negative 57 weeks after structured 
treatment interruption.

Although the investigators, led by Ricardo Diaz, MD, are excited by their pre-
liminary findings, they stressed the need for greater analysis into viral cultivation 
and sequential HIV antibody profile to better understand this patient’s status.

The Brazilian patient had received an HIV diagnosis on October 11, 2012, 
and reported a baseline CD4-positive T-cell count of 372 cells/mL and viral 
load of 20,221 cp/mL—indicating a chronic HIV infection.

After 2 months, a clinician began him on an ART regimen of tenofovir diso-
proxil fumarate/lamivudine/efavirenz (TDF/3TC/EFV). His viral load was main-
tained below detection limits since then.

In 2016, the patient was among 5 selected for clinical trial NCT02961829, in 
which Diaz and colleagues prescribed highly intensified ART—as per baseline 
ART plus dolutegravir and maraviroc and 500 mg nicotinamide twice daily for 
48 weeks.

Investigators selected nicotinamide for its inhibition of immune exhaus-
tion-related lymphocyte apoptosis associated with its inhibitor effects on poly 

(ADP-ribose) polymerase (PARPs). The inhibitor also has potential mechanisms 
of antilatency, as does maraviroc.

The 5 patients were measured for viral DNA as an estimate of the viral reser-
voir by published qPCR techniques. The Abbott ARCHITECT HIV Ag/Ab Combo 
assay was used to perform antibody quantitation.

The Brazilian patient was the lone participant experiencing viral load 
blips during experimental therapy at weeks 16 (viral load below detec-
tion limits) and 24 (56 cp/mL). His viral DNA showed low-level positivity in 
peripheral blood mononuclear cells (PBMCs) and rectal biopsy at baseline 
and week 48.

Antibody quantitation was observed to decrease from 91.8 at baseline, to 
75.6 at week 12, 60.8 at week 24, 56.8 at week 36, and 58.0 at week 48.

Investigators began analytical treatment interruption (ATI) for the patient 
on March 28, 2019. They conducted HIV plasma viral load tests every 3 weeks 
post ATI, for up to 57 weeks.

Total HIV DNA on PBMCs was undetectable prior to ATI—and remained 
57 weeks post ATI. An EIA rapid test kit on February 3, 2020, was negative.

Antiapoptotic and antiproliferative effects might improve clearance of pro-
ductively infected cells, according to mathematical modeling conducted by the 
team, but it was the additional contribution of antilatency effect which they 
believed might induce long-term remission.

“Although still an isolated case, this might represent the first long-term HIV 
remission without myeloablation/stem cell transplantation,” Diaz and col-
leagues wrote. “Further analyses such as viral cultivation and sequential HIV 
antibody profile/detection are ongoing.” 

Reference is available at ContagionLive.com.
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Eight-Week Cabotegravir Injection Has HIV PrEP Potential
BY CONTAGION® EDITORIAL STAFF

A long-acting injectable  preexposure pro-
phylaxis (PrEP) option may allow indi-
viduals at risk of acquiring HIV infection 

to receive preventive care with 1 shot every 
2  months, according to new clinical findings.

In an interim analysis from a randomized, dou-
ble-blind trial presented at the  International AIDS 
Society (IAS) AIDS 2020 Virtual Sessions, investi-
gators reported that participants who received the 
investigational novel integrase inhibitor cabotegra-
vir injected every 8 weeks reported 3-fold fewer HIV 
infections compared with those who were adminis-
tered standard daily oral tenofovir disoproxil fuma-
rate/emtricitabine (TDF/FTC; Truvada).1

The phase 2b/3 HPTN 083 trial (NCT02720094), 
conducted by the clinical collaborative HIV 
Prevention Trials Network, enrolled 4566 cisgen-
der men and transgender women who have sex 
with men, from 43 sites across 7 countries. The 
trial was anticipated to continue into 2022, but 
was halted in May following the highly effective 
interim results for cabotegravir.

Investigators compared 8-week injectable 
cabotegravir PrEP with an equivalent placebo, 
plus either standard daily oral PrEP or an equiva-
lent placebo, with primary end points comprising 

incident HIV infection and grade 2 or higher clin-
ical and laboratory events.

ViiV Healthcare, sponsoring organizer of the 
trial, set additional mandates to ensure a diverse 
patient population—at least half of participants 
were black men who have sex with men, the lead-
ing population of HIV-infected patients in the US.

Another two-thirds of participants were under 
30 years old, and transgender women made up 
12% of the study population.

Overall HIV incidence observed over 6385 
person-years was 0.81% (95% CI, 0.61-1.07), 
with 39 infections in the TDF/FTC group (inci-
dence 1.22%; 95% CI, 0.87-1.67), and 13 infec-
tions reported in the cabotegravir arm (incidence 
0.41%; 95% CI, 0.22%-0.69%); hazard ratio: 0.34 
(95% CI, 0.18%-0.62%).

Supplemental to the primary outcome of pre-
venting HIV infection in at-risk patients, investi-
gators considered participant adherence to their 
given method of PrEP—consistent administra-
tion of a daily oral pill has been a continued 
struggle for the HIV-risk community.

The team found in blood analyses, in a sub-
set of 372 patients administered daily oral PrEP 
pills, just three-fourths adhered to the scheduled 

regimen. Overall, 13 participants to receive 
long-acting injectable cabotegravir reported an 
HIV infection at trial’s end—compared with the 
39 who were given daily oral PrEP.

“[Cabotegravir] and TDF/FTC were both safe 
and highly effective for PrEP in HPTN083, with 
estimated HIV incidence in the cabotegravir arm 
66% lower than in the TDF/FTC arm,” investiga-
tors concluded. “Cabotegravir is the first inject-
able agent proven effective for HIV PrEP; a 
companion trial in cisgender women is ongoing.”

ViiV anticipates filing for US Food and Drug 
Administration (FDA) approval for cabotegravir as 
an injectable PrEP option in early 2021, Kimberly 
Smith, MD, MPH, head of research and develop-
ment at the company, said in a statement. 

Reference is available at ContagionLive.com.

Long-Term PrEP Continuum of Care Patterns
In an interview with Contagion® during International AIDS 
Society (IAS) AIDS 2020 Virtual Sessions, Jonathan Volk, 
MD, MPH, infectious disease clinician, Kaiser Permanente 
San Francisco Medical Center, discussed his study, “PrEP 
Continuum of Care and New HIV infections: Long-Term 
Follow-Up in a Large Clinical Cohort.” 
View online at contagionlive.com/news/longterm-prep-
continuum-of-care-patterns.
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Antibiotic Scorecards Lead to 
More Appropriate Prescribing
BY GRANT M. GALLAGHER

Antibiotic resistance is not solely driven 
by inappropriate prescribing, but inap-
propriate antibiotic prescriptions are 

largely responsible for the accelerated rate of 
resistance development.

In an abstract planned for presentation at the 
now-cancelled 23rd Annual Making a Difference 
in Infectious Diseases (MAD-ID) Conference, 
investigators from Saint Francis Hospital and 
Medical Center, Hartford, Connecticut, share 
results of a study in which antimicrobial stew-
ardship education was conducted with de-iden-
tified provider-specific prescribing scorecards.1

A previous study at Saint Francis had identi-
fied areas in need of improvement in outpatient 
prescribing for respiratory infections, urinary 
tract infections (UTIs), and skin and soft tissue 
infections (SSTIs). Pharmacists intervened by 
providing education via prescribing scorecards 
and antibiotic algorithms for the previously 
mentioned indications.

Investigators reviewed outpatient antibiotic 
prescription data and medical records for patients 
in adult primary care clinics from July 2017 to 
June 2018. A postintervention time period, April 
to September 2019, also was  assessed.

The study team looked at patient demo-
graphics, antibiotic prescriptions, patient 

allergies, and indications. Investigators eval-
uated appropriate medication choice and 
therapy duration using documented indications 
and clinical practice guidelines.

“The primary outcome was the rate of inap-
propriate antibiotic prescriptions for respira-
tory infections, SSTIs and UTIs before and 
after providing education with the de-identified 
provider-specific prescribing scorecard,” inves-
tigators wrote.

Through the program, the rate of inap-
propriate antibiotic prescriptions in the 
3  combined areas for improvement was 
reduced from 74% to 56% following us of 
the de-identified prescriber scorecard. Most 
improvement was driven by reductions in inap-
propriate prescribing for skin and soft tissue 
infections (97% preintervention, 67% post inter-
vention) and UTIs (60% preintervention, 19% 
post  intervention).

Inappropriate prescribing rates in respiratory 
infections were not significant (66% preinter-
vention, 61% post intervention).

The study team highlighted that a mere 
1-time educational intervention led to an 18.4% 
decrease in the rate of inappropriate antibiotic 
prescriptions for 3 common indications. 

Reference is available at ContagionLive.com.

Eravacycline 
Realizes 
Successful 
Clinical End Point 
in OPAT Facilities
BY JOHN PARKINSON

Eravacycline (ERV) clinically cured a majority of 
patients being seen in outpatient parental anti-
microbial therapy (OPAT) facilities, according 

to findings from a small patient population study.
ERV is a fully-synthetic, fluorocycline antibacte-

rial with activity against gram-negative, gram-posi-
tive aerobic and anaerobic pathogens.

The assessment of ERV in OPAT-setting patients 
was led by Sara Hwang, PharmD, and a group of 
investigators from across the US. Their study was 
an accepted abstract for the 23rd Annual Making a 
Difference in Infectious Disease (MAD-ID) meeting, 
previously canceled due to the coronavirus disease 
2019 (COVID-19) pandemic.1

Hwang and colleagues wanted to study the clin-
ical and safety outcomes in ERV-treated patients 
in the OPAT clinical setting. These centers have 
recently emerged to deal with the ongoing chal-
lenges associated with short- or medium-to 
long-term parenteral therapy designed to treat 
persistent infections.

The team conducted a multicenter, retro-
spective study which included 19 patients. 
Comorbidities existed in 18 patients, and 13 had 
risk factors for resistant organisms attributed to 
recent hospitalizations and antibiotic exposure. In 
10 patients, there were intra-abdominal infections, 
6 had skin and soft tissue infections, and 3  had 
other infections.

Investigators observed 15 baseline pathogens 
among 10 patients, the most common being 
Enterococcus spp (n  = 3), methicillin-resistant 
Staphylococcus aureus (n =2), Escherichia coli (n = 2) 
and Acinetobacter baumannii (n = 2).

The mean ERV duration was 24 (range, 4-73) days 
and 89.5% (17 patients) received antimicrobial 
therapy prior to ERV. The medication was adminis-
tered at 1 mg/kg every 12 hours or 1.5 mg/kg every 
24 hours in 10 and 9 patients, respectively.

The definition of a clinical cure was the complete 
resolution of signs and symptoms with no additional 
antibiotics required at the end of ERV therapy. This 
clinical endpoint was achieved in 12 patients. Another 
1 of the patients achieved clinical improvement.

Conversely, 6 patients experienced clinical 
failure, including 3 who had to discontinue ERV due 
to adverse events (AEs). In terms of overall AEs, 
4 patients experienced AEs with the most common 
ones being gastrointestinal-related events and 
rashes. No cases of Clostridioides difficile infection 
were reported.

“Clinical cure was achieved in the majority of 
ERV-treated patients and was generally well toler-
ated,” the investigators wrote. “Additional investi-
gation is warranted to fully determine the potential 
benefits of ERV in this treatment setting.” 

Reference is available at ContagionLive.com.
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FINAL DIAGNOSIS: C KROPPENSTEDTII MASTITIS 

HISTORY OF PRESENT ILLNESS
A 32-year-old woman presented to our emergency department 
(ED) due to 1 month of nonresolving right-sided mastitis. 
She was initially seen at another hospital due to 4 days 
of right-sided breast pain associated with greenish nipple 
discharge and intermittent fevers. She was diagnosed with 
uncomplicated mastitis and discharged on an oral course of 
clindamycin. However, she returned to that ED after 6 days 
with worsening breast pain and subjective fevers. During 
her second admission, ultrasonography of the right breast 
revealed a complex fluid collection measuring 2.7 cm x 1.5 
cm x 3.3 cm concerning for abscess development. She under-
went incision and drainage. Cultures obtained at that time 
grew Corynebacterium minutissimum, which was felt to be 
nonpathogenic skin flora. She was discharged with a periph-
erally inserted central catheter and intravenous vancomycin 
and piperacillin/tazobactam, but she again returned to the 
ED after 14 days with little improvement in her symptoms 
despite completion of antibiotic therapy. Repeat ultrasonog-
raphy revealed multiple small, cystic structures concerning 
for further abscess development. She was offered repeat inci-
sion and drainage but declined, electing for discharge on oral 
clindamycin and outpatient evaluation at a breast clinic. She 
presented to our ED 6 days later due to persistent, intermittent 
fevers and worsening of right breast pain. She also endorsed 
chills, worsening breast edema, poor appetite, and nausea.

PAST MEDICAL HISTORY 
The patient had had 1 pregnancy and 1 birth, an uncompli-
cated vaginal delivery 4 years prior. She additionally had a 
history of essential hypertension. 

KEY MEDICATIONS
At presentation, she was taking only lisinopril-hydrochlorothiazide. 

EPIDEMIOLOGICAL HISTORY 
The patient was born in Haiti but had lived in the United 
States for more than a decade. She denied noticing any bug 
bites or trauma to the breast. She denied any recent travel. 
Her son and husband had no similar symptoms or other recent 
illness. She had no significant social, family, or sexual history. 

PHYSICAL EXAMINATION
On presentation to our hospital, the patient was afebrile, 
saturating well on room air, and hemodynamically stable. 
She appeared uncomfortable but was in no acute distress. 
The right breast was visibly erythematous over the lateral 
aspect, exquisitely tender to light palpation, and hot to the 
touch. A firm, grapefruit-sized mass was palpable in the upper 
and lower outer quadrants. Her prior surgical incision was 
clean and dry with surgical packing. There was no purulent 
discharge. Her left breast was unremarkable. 

STUDIES 
Initial labs revealed a leukocytosis of 16,500 cells/μL with a 
normal differential. Her comprehensive metabolic panel was 
unremarkable. Erythrocyte sedimentation rate was found to 
be elevated at 61 mm/hour. Blood cultures were drawn. The 
remainder of labs were unremarkable. 

Ultrasonography of right breast revealed diffuse, ill-defined 
soft tissue edema without evidence of a localized fluid collec-
tion or abscess.

CLINICAL COURSE 
The patient was initiated on empiric piperacillin/tazobactam 
and provided analgesia (acetaminophen/oxycodone). During 
her hospitalization, the patient continued to have severe pain 
in her breast and the margins of her erythema did not recede. 
She became tachycardic and remained intermittently febrile 
to 101 °F to 103 °F. Her leukocytosis reached a maximum of 
20,600 cells/μL and developed a granulocytic predominance. 

 Figure 1. Right Breast Tissue Needle Core Biopsy
Granulomatous mastitis, acute and chronic as 

evidenced by fibrosis and well-formed non-necrotizing 
granuloma, and acute focal ductal changes.

A Case of Chronic Granulomatous Mastitis Caused 
by Corynebacterium kroppenstedtii
Given its rarity, C kroppenstedtii may be overlooked as a causative pathogen.
BY ANNEKA HUTTON, MD; SAMMER M. ELWASILA, MD; AND GABRIEL SANDKOVSKY, MD



Initial incision cultures did not reveal growth 
of organism. Blood cultures remained nega-
tive after 5 days. Infectious diseases consulta-
tion was requested. HIV-1 P24 antigen, HIV-1/2 
antibody, and Mycobacterium tuberculosis inter-
feron-gamma release assays were nonreactive. 
Potential rheumatologic causes were worked up 
with ANCA, P-ANCA, and double-stranded DNA 
titers, all of which were negative.

Given nonresolution with broad-spectrum 
antibiotic therapy, consideration was given to 
granulomatous mastitis and inflammatory breast 
cancer. Thus, antibiotics were discontinued 
pending breast biopsy.

DIAGNOSTIC PROCEDURES
Ultrasonography-guided core biopsy returned 
negative for malignancy, revealing benign breast 
tissue with abundant neutrophils, macrophages, 
and proteinaceous debris. Pathology showed 
evidence of fibrosis and focal ductal changes as 
well as acute and chronic granulomatous mastitis 
(Figures 1 and 2). Focal granulomatous lymphade-
nitis was noted on axillary lymph node specimen 
(Figure 3). Specimen stains were negative for fungi 
or acid-fast microorganisms.

Repeated culture from the incision and drainage 
site grew Corynebacterium kroppenstedii, sensitivi-
ties for which are not routinely performed. Albeit 
exceedingly rare, the underlying etiology of her 
granulomatous mastitis was suspected to be 
Corynebacterium infection. This suggested that 
the initial Corynebacterium culture isolate was 
a pathogenic organism. This was supported by 
the histological and clinical correlation. 

TREATMENT AND FOLLOW-UP
The patient was initiated on doxycycline per the 
infectious disease specialists with a plan for a 
4-week course. Her fevers resolved and symptoms 
of pain and edema improved within a few days 
of antibiotic administration. She was discharged 
home with scheduled outpatient follow-up. 

Complete resolution of the induration, erythema, 
and pain occurred after 6 months. 

DISCUSSION
Granulomatous mastitis falls under the purview 
of nonlactational mastitis and has classically 
been described as a “rare benign inflammatory 
breast disease of unknown etiology”1 leading 
to designation as idiopathic granulomatous 
mastitis.2 It is characterized by breast inflam-
mation resulting in an associated mass; devel-
opment of abscess and ulceration may occur. 
This may be recurrent with a protracted clinical 
course ranging from weeks to months. Patients 
are typically younger women (mean reported age, 
34.5 years), regardless of parity, who present with 
multiple masses and associated abscesses. The 
majority of infections are community acquired, 
with few reported cases attributed to immu-
nocompromised states.3 The disease may be 
associated with anything from simple trauma 
to autoimmune granulomatous disease such as 
granulomatosis with polyangiitis or sarcoidosis. 
There is sufficient evidence to suggest an infective 
component, with the causative microorganism 
being Corynebacterium kroppenstedtii.4 A dearth 
of understanding of pathogenesis and disease 
course remains despite histopathological demon-
stration of infection. 

Corynebacterium are classified as gram-pos-
itive “non–spore-forming, nonmotile, nonpig-
mented rod-shaped diptheroid(s)”5 and represent 
a diverse range of microorganisms with diverse 
potential for pathogenicity.6 However, many 
other members of the genus have been relegated 
to the role of opportunistic pathogenicity, infre-
quently identified as causative of infection.

C kroppenstedtii was first isolated from human 
sputum samples in the context of pulmonary 
disease. It was found to be relatively unique 
among diptheroids for its absence of mycolic 
acid moieties within the cellular envelope typical 
for the genus.5 

Clinically, C kroppenstedtii has been isolated 
largely from female subjects, with most samples 
resulting from breast tissue and the remainder 
identified in blood, sputum, lung, and pros-
thetic valve infections.7 Histopathological diag-
nosis demonstrates granulomatous mastitis, 
some with mixed features such as abscess 
or  lipogranuloma. 

Paucity of information regarding clinical 
course has made determination of outcomes 
and treatment efficacy difficult to gauge. 
Reported  cases4,7-10 demonstrate protracted 
courses with recurrent disease refractory 
to treatment, particularly when complicated 
by abscess. As a genus, Corynebacterium has 
demonstrated susceptibility to a wide range of 
antibiotics, including amoxicillin, ampicillin, 
cefotaxime, and rifampin10 as well as tetra-
cyclines and f luoroquinolones. For C  krop-
penstedtii, antibiotic course largely depends 
on response, with duration varying from 5 
to 14 days.11 A prolonged course of up to 
4 weeks may be indicated in patients with 
poor response, characterized by persistent 
pain and fever. Courses utilizing either 
doxycycline or ciprof loxacin are thought to 
be more efficacious due to lipophilicity and 
increased bioavailability in breast tissue.9 
Resistance patterns have been described in 
vitro,12 although there remains a deficit of 
clinical cases to adequately describe resis-
tance patterns in recurrent disease.13 

As C kroppenstedtii mastitis is rare, under-
standing of pathogenesis of this disease is limited. 
Further study is needed, as much remains to be 
understood regarding treatment strategies. As in 
our case, protracted courses of antibiotics may 
be required for complete resolution. Given its 
rarity, C kroppenstedtii may be overlooked as 
a causative pathogen. Thus, we urge clinician 
awareness to facilitate prompt diagnosis and 
minimize invasive procedures. 

References are available at ContagionLive.com.
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Figure 2. Right Breast Tissue 
Needle Core Biopsy

Arrow: Inflammatory cell 
infiltrate, fibrosis, granuloma 

formation, and focal 
ductal changes. 

Figure 3. Lymph Node, Right Axilla Needle Core Biopsy
Arrow: Focal granulomatous lymphadenitis.
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