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Acute Infections

Respiratory Virus
Season: Colds and
COVID-19 Updates
BY UZMA SYED, DO, FIDSA

T

he COVID-19 pandemic has disrupted our lives here in the US
and around the globe for nearly
2 years. COVID-19 has simultaneously
upended all other usual respiratory
viruses that circulate in varying intensities at differing times and climates
throughout the year.
(continued on page 10)

Emerging &
Re-Emerging Infections

Candida auris:
Coming Soon to
a Facility Near You?
BY ELLORA KARMARKAR, MD, MSC;
MEGHAN LYMAN, MD; AND BRENDAN
JACKSON, MD, MPH

F
MULTIDRUG-RESISTANT INFECTIONS

Phase 3 ATTACK data showed a notable statistical
trend with regards to mortality.

or clinicians who haven’t dealt with it,
Candida auris, the emerging antimicrobial-resistant fungal “superbug”
that causes severe illness and outbreaks
in health care facilities, may seem like a
zebra. However, the situation has evolved
(continued on page 12)

Hope on the Horizon: Treatment for
Carbapenem-Resistant Acinetobacter
baumannii Infections

HIV/AIDS

BY RYAN K. SHIELDS, PHARMD, MS

By Ann-Marie Idusuyi, PharmD
;
Rajeev Shah PharmD, AAHIVP, BCIDP ; and
Amy Brotherton, PharmD, AAHIVP, BCIDP

Recent study results show promising new modalities.

H

ope. We could all use more of it
these days, and the recently released
topline results from the ATTACK
study (NCT03894046) provide just that
for the treatment of carbapenem-resistant
Acinetobacter baumannii (CRAB) infections.1 By any definition, treatment of CRAB
infections represents a dire need for innovative therapeutics.

Current treatment decisions are motivated
by desperation rather than clinical evidence,
and the polymyxin class remains a cornerstone
of recommended combinations.2 Thus, justifiable excitement has surrounded the preliminary results of the phase 3 ATTACK clinical
trial evaluating the safety and efficacy of sulbactam-durlobactam (SUL-DUR) for treatment
of patients with infections caused by CRAB.

(continued on page 16)

Ready, Set, Cabenuva:
Implementing
Cabotegravir/Rilpivirine

I
RYAN K. SHIELDS,
PHARMD, MS

n January, the FDA approved the
first long-acting injectable (LAI) antiretroviral regimen, cabotegravir/rilpivirine (Cabenuva), for maintenance
of HIV-1 suppression. The approval
was based on results from the phase
3 ATLAS (NCT02951052) and FLAIR
(NCT02938520) studies demonstrating
(continued on page 14)
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PUBLISHER’S NOTE

A Year of COVID-19 Vaccination
Could Harbor a Lifetime of Progress

W

e began this year with great promise.
This month marks the 1-year anniversary of the first emergency use authorizations (EUAs) granted to COVID-19 vaccine developers.
It has officially been a full year with available, highly
efficacious, first-of-their-kind messenger RNA (mRNA)
vaccines authorized for adult populations in the US.
In that time, we have altered the pandemic playing
field: Approximately 200 million Americans are fully
vaccinated, and another 40 million have already
received a booster dose. Our regulatory pathways and
clinical advisory practices are streamlined in this “new
normal” of providing tailored diagnostics, vaccination,
and therapy for different populations, encountering
COVID-19 risks at different stages.
It’s important to remind ourselves, headed into more
uncertainty in 2022, that this is the position we hoped
to be in this time last year—at least logistically. Highly
efficacious vaccines mass-produced for the globe, collaborating agencies of health care, active outbreak monitoring and data sharing—these are not pipe dreams.
These are now tangible successes in a pandemic.
So, while we continue to make ground on COVID-19
in this coming year (as aptly explained by our

Editor-in-Chief Jason Gallagher, PharmD, below), let
us reconsider what’s truly possible in all of infectious
disease. Unprecedented global necessity warranted the
delivery of these resources in a short time that may not
be applicable—or even possible—for other crises such
as HIV. But it may be our best blueprint yet.
Take, for example, our improving potential for immunization. mRNA technology, a long-promised opportunity for vaccine refinement, is already being assessed for
preventing influenza, malaria, and other high-risk infectious diseases. A product we celebrated for making its
first entry into public use only a year ago could redefine
the entire vaccine market.
Take stock of not only what we introduced to the
infectious disease field this year, but what we’ve worked
toward, and what more we want. Despite our circumstances remaining close to where we were in December
2020, our standard for what’s possible has risen exponentially. Here’s to the milestones met in 2021, and the
even greater ones we may reach in 2022.
Mike Hennessy Jr
President and CEO,
MJH Life Sciences™

EDITOR-IN-CHIEF’S LETTER

COVID-19: Year 2 in Review

New Africa/ Adobe stock

T

wo years. It has been 2 years since
the world learned about a novel
coronavirus causing pneumonia in
Wuhan, China. That’s it—only 2 years! As I
write this, the news cycle has turned grim
again with a focus on the Omicron variant
of concern and the many unknowns that
it presents. Some people are asking if we
are starting all over again. We aren’t—and
I thought it is worth a brief review of how
far we have come in that time.
When 2020 started, SARS-CoV-2 and the
disease it caused didn’t have names. It was
quickly determined that it spreads from
person to person, but the mode of transmission was unknown. Tests for detecting
SARS-CoV-2 were initially fumbled in the
US, then developed and implemented
across laboratories. Testing capacity
was limited and many cases were diagnosed without laboratory confirmation.
Repurposed medications were tried as
therapeutics but most failed. There were
some therapeutic highlights for the treatment of hospitalized patients. Remdesivir
and baricitinib received emergency use
authorizations (EUAs) and remdesivir
was eventually FDA approved, though it

did not demonstrate a mortality benefit.
In 2021, multiple vaccines became available and have since been given to most
eligible Americans. Further research led
to the discovery of the roles of IL-6 antagonists and tofacitinib for inpatients with
severe COVID-19. Outpatient therapies
with monoclonal antibodies were developed, giving clinicians needed options to
prevent hospitalizations and death for
people not sick enough to require admission. Booster vaccine doses were studied,
evaluated, and recommended, including
heterologous combinations that improve
responses for patients receiving some
vaccines. Testing capacity issues have
mostly resolved, and while cost remains
an issue, at-home rapid antigen tests allow
people to self-test, empowering decision-making to help us protect each other.
Finally, oral regimens are becoming available, with 2 oral antivirals possibly being
authorized and promising data around
fluvoxamine, an inexpensive, widely available generic medication.
We are not starting over again. We know
so much more now. As a respiratory virus
that is transmitted by aerosols, we know

that ventilation and masking decrease
SARS-CoV-2 infections. Contact transmission is either extremely rare or absent,
and we aren’t wiping down pizza boxes
with sanitizer anymore (was it just me?).
The Delta variant and its increased transmissibility was a big shock to our system,
but our vaccines and therapeutics held.
Omicron and future variants will
not eliminate all of our previous gains.
In their quest to replicate and spread,
viruses mutate. New variants are inevitable. Complete immune escape may not
be an impossibility, but it is an unlikely
one. Large portions of the population
have some degree of immunity through
either vaccination or infection. In a worstcase scenario, new mRNA vaccines can
be quickly developed, but for now let’s
turn our focus to addressing the problem
that is most likely to keep us in this mess:
improving vaccine equity worldwide. The
latest variant is only the most recent and
will be followed by others until we vaccinate the world.
Jason C. Gallagher,
PharmD, FCCP, FIDP, FIDSA, BCPS

JASON C. GALLAGHER,
PHARMD, FCCP, FIDP,
FIDSA, BCPS

Gallagher is a clinical
professor at Temple
University School
of Pharmacy and
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specialist in infectious
diseases at Temple
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pharmacy at Temple.
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Ibrexafungerp: Paving the Way
for Novel Candida Pharmacotherapy
BY SABRINA SILVEIRA, PHARMD CANDIDATE 2022; AND CATHERINE LI, PHARMD, BCIDP

I
SABRINA SILVEIRA,
PHARMD CANDIDATE
Sabrina Silveira is
a PharmD candidate
in the class of 2022 at
the University of Rhode
Island in Kingston.

CATHERINE LI, PHARMD,
BCIDP
Catherine Li, PharmD,
BCIDP, is an infectious
diseases pharmacist
and co-director of
the Antimicrobial
Stewardship Program
at Women & Infants
Hospital in Providence,
Rhode Island.

t is estimated that 75% of women will
experience an episode of vulvovaginal
candidiasis (VVC) in their lifetimes,
and with several OTC treatment options,
incidence may be underreported.1,2
Based on the results of the VANISH
303 (NCT03734991) and VANISH 306
(NCT03987620) studies, ibrexafungerp
(Brexafemme) was recently FDA approved
for VVC treatment. It is a new, first-inclass triterpenoid antifungal and the first
new antifungal class since the echinocandins were approved in the early 2000s.
VANISH 303 was a phase 3, multicenter,
randomized, double-blind, placebo-controlled superiority study that evaluated
ibrexafungerp versus placebo for the
treatment of acute VVC.3 Female patients
12 years and older with acute symptomatic VVC (assessed by a vulvovaginal signs
and symptoms scale), a positive microscopic examination with 10% potassium
hydroxide in a vaginal sample revealing
yeast forms, and a normal vaginal pH
(≤ 4.5) were included. Contraceptive use
was required for patients of reproductive
potential. The study excluded patients
who were pregnant or lactating, had
an immunocompromising condition,
had active cervical or vaginal cancer, or
received any antifungal therapy within
28 days of enrollment.
Patients were randomized 2:1 to ibrexafungerp 300 mg twice daily for 1 day or
matching placebo and were followed at a
test-of-cure visit and a follow-up visit on
days 7 to 14 and 21 to 30, respectively.
Vulvovaginal samples were collected for
fungal culture at screening and at the testof-cure visit, as well as the follow-up visit
if symptoms were present. The primary
outcome was clinical cure at the test-ofcure visit at day 10, defined as complete
resolution of VVC signs and symptoms without the need for further antifungal treatment. Secondary end points
included mycological eradication, clinical
improvement (which included partial and
complete symptom resolution), and safety.
A total of 376 patients underwent
randomization. The modified intent-totreat population consisted of 286 patients
(188 received ibrexafungerp; 98 received
placebo) with a positive culture for 1 or
greater Candida species. More than 90% of
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Table. Efficacy Outcomes, AE Rates of Ibrexafungerp vs Placebo in VANISH 3033
Outcome

Ibrexafungerp

Placebo

P value

Clinical cure at TOCV

50.5% (95/188)

28.6% (28/98)

P = .001

Efficacy outcomes
Mycological eradication at TOCV

49.5% (93/188)

19.4% (19/98)

P < .001

Clinical improvement at TOCV

64.4% (121/188)

36.7% (36/98)

P < .001

Overall success at TOCV

36.0% (64/178)

12.6% (12/95)

P < .001

Symptom resolution at FUV

59.6% (112/188)

44.9% (44/98)

P = .009

Total reported AEs

39.7% (98/247)

16.9% (21/124)

-

Diarrhea

22.3% (55/247)

4.0% (5/124)

-

Nausea

10.9% (27/247)

5.0% (4/124)

-

Abdominal pain

5.3% (13/247)

0

-

Dizziness

3.6% (9/247)

1.6% (2/124)

-

Flatulence

2.4% (6/247)

0.8% (1/124)

-

Headache

2.4% (6/247)

2.4% (3/124)

-

Safety outcomes

AE, adverse event; FUV, follow-up visit; TOCV, test-of-cure visit.

cultures grew Candida albicans, and the
second most common species grown
was Candida glabrata. The ibrexafungerp
group experienced higher rates of clinical cure, mycological eradication, clinical improvement, and overall success
versus placebo at the follow-up visit.
Ibrexafungerp was well tolerated overall,
and adverse events were primarily gastrointestinal and mild in severity (Table).3
VANISH 303 was followed by VANISH
306, a second phase 3 study with an identical study design that evaluated the efficacy and safety of ibrexafungerp for acute
VVC treatment in an international patient
population. VANISH 306 concluded with
similar results to those of VANISH 303.4
Ibrexafungerp was FDA approved in
June as the first nonazole treatment
for VVC. Several ongoing clinical trials
are evaluating the use of ibrexafungerp
in recurrent VVC, invasive pulmonary
aspergillosis, refractory or intolerant
fungal diseases, and candidiasis caused
by Candida auris.5
Prior to the approval of ibrexafungerp, pharmacologic treatment of VVC
was limited to topical azole therapy or
oral fluconazole.6,7 Patients with azole-resistant yeast or azole-associated intolerances or contraindications often resort
to off-label treatments such as boric acid.
Furthermore, fluconazole use in pregnancy has been associated with rare
birth defects, although the data are

conflicting about the safety of a single
150-mg oral dose.8 Based on observed
fetal harm in animal studies, ibrexafungerp is contraindicated in pregnancy, so
there remains a lack of systemic VVC
treatment options for these patients.4
Of note, 2 pregnancies were reported
in VANISH 303; both patients received
ibrexafungerp, and both had live births
with no reported complications.
Ibrexafungerp is a promising new agent
with pharmacologic advantages, including
high oral bioavailability, fungicidal activity,
and limited observed cross-resistance with
other antifungal agents.4,9 Furthermore,
studies have demonstrated that unlike
fluconazole, ibrexafungerp retains activity
at vaginal pH of 4.5 or less, which is a
characteristic feature of VVC and may be
an important consideration for treatment
and susceptibility testing in patients with
azole-refractory VVC.10
Ibrexafungerp costs and insurance preferences may limit its use. Additional data
on the comparative efficacy of ibrexafungerp with azoles, as well as the efficacy
and safety in patients with recurrent VVC,
will inform its place in VVC therapy. The
approval of ibrexafungerp for the treatment of VVC is a step toward advanced
care for patients with fungal infections. 
References are available at
ContagionLive.com.
Active member of the Society of Infectious Diseases Pharmacists
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Is There a Better Choice Than TMP-SMX to
Treat Stenotrophomonas maltophilia Infections?
BY KYLE CROOKER, MD; SEAN BULLIS, MD; AND ANDREW J. HALE, MD

S

tenotrophomonas maltophilia is an
aerobic, nonfermenting, gram-negative bacillus that is ubiquitously
found in water, soil, and plants and is
closely related to Pseudomonas.1,2 S maltophilia is an opportunistic pathogen
and typically causes hospital-acquired
infections, particularly bacteremia and
pneumonia, among patients with heavy
health care exposures, malignancy, cystic
fibrosis, neutropenia, mechanical ventilation, central venous catheters, recent
surgery, trauma, or recent broad-spectrum antimicrobials.3-5 The incidence of
S maltophilia ranges from 7.1 to 37.7 cases
per 10,000 discharges and has increased
in recent years, suggesting it is an increasingly emergent iatrogenic threat.6 Prior
iatrogenic outbreaks, felt to be related
to tap water, have been well described
in intensive care and inpatient hematologic malignancy and bone marrow
transplant settings.7,8
Because of high-level intrinsic resistance to multiple other antibiotic classes,
traditionally trimethoprim-sulfamethoxazole (TMP-SMX) has been perceived as
the antimicrobial treatment of choice.
Duration of therapy is usually 7 to 14 days,
depending on the site of infection and the
host immune status.9 However, in recent
years, the management of S maltophilia
infections has become more difficult
as the organism becomes increasingly
resistant to TMP-SMX.10 As such, it is of
increasing importance to identify which
antimicrobials, particularly those besides
TMP-SMX, are available to treat S maltophilia infections.11
The recent manuscript “Clinical
Outcomes of Stenotrophomonas maltophilia Infection Treated With Trimethoprim/Sulfamethoxazole, Minocycline, or
Fluoroquinolone Monotherapy” by Junco
et al explored this issue by assessing clinical outcomes of S maltophilia infection
treated with a variety of antimicrobials.
The authors completed a retrospective
study of adult patients at an 1882-bed
multihospital health system in Orlando,
Florida, who received monotherapy for
S maltophilia infection from January 1,
2010, to January 31, 2016. The antimicrobial agents assessed included TMP-SMX,
a fluoroquinolone, or minocycline. The

primary outcome was clinical failure,
which included isolation of S maltophilia
from the same culture site after 48 hours
of therapy, alteration of treatment after
at least 48 hours of therapy due to an
adverse event of concern for clinical
failure, and 30-day in-hospital all-cause
mortality. Patients were excluded if they
had less than 48 hours of monotherapy,
a S maltophilia resistant to initial monotherapy, cystic fibrosis, or been treated
for S maltophilia infection within the past
12 months.
The authors screened 490 patients, with
284 meeting inclusion criteria. Of those
284 patients, 217 (76.4%) were treated
with TMP-SMX, 28 (9.9%) with a fluoroquinolone (either moxifloxacin, ciprofloxacin, or levofloxacin), and 39 (13.7%)
with minocycline. Baseline characteristics were reflective of an older population (mean age [SD], 60 [18.0] years) that
was severely ill, with an average Acute
Physiologic Assessment and Chronic
Health Evaluation II score of 19 (corresponding to an approximate in-hospital
mortality rate of 25%)12; 56% of patients
required mechanical ventilation, and
22% required vasopressor support.
However, there were notable differences in demographics and baseline
characteristics between groups, including
3.5 days to initiate effective antimicrobial therapy in the minocycline group
versus 2.9 and 2.4 days in the TMP-SMX
and fluoroquinolone groups, respectively
(P = .005), as well as 131 (60.4%) patients
requiring mechanical ventilation in the
TMP-SMX group versus 8 (28.6%) and 19
(48.7%) in the fluoroquinolone and minocycline groups, respectively (P = .004).
Additionally, 101 (46.5%) patients had an
acute kidney injury at any point during
treatment in the TMP-SMX group versus
21 (75.0%) and 29 (74.4%) patients in the
fluoroquinolone and minocycline groups,
respectively (P = .002).
For the primary outcome, 97 (34.2%)
patients met criteria for clinical failure,
and after propensity score weighting was
performed, clinical failure was similar
at 77 (35.5%), 8 (28.6%), and 12 (30.8%)
in the TMP-SMX, fluoroquinolone, and
minocycline treatment groups, respectively (P = .69). After performing inverse

probability–weighted regression adjustment, 30-day mortality was significantly
lower at 5.5% in the minocycline group
versus 15.0% in the TMP-SMX group
(P = .011), but not significantly lower
at 9.9% in the fluoroquinolone group
(P = .41).
The study had several limitations.
Notably, out of the initial 490 patients
with S maltophilia on monotherapy, 206
(42.0%) were excluded, suggesting there
may be uncontrolled bias in the study
population. Also, the fluoroquinolone
and minocycline groups were small
at 28 (9.9%) and 39 (13.7%) patients
respectively, so there is a significant risk of confounding. The study
was retrospective and occurred over
5 years, introducing the possibility of
confounders in treatment selection
and outcome. Lastly, the antimicrobial
treatment groups were not compared
to β-lactam antimicrobials such as
cefepime, which are often used in
the treatment of S maltophilia, so the
picture is not yet entirely complete
However, this was the largest study to
date comparing TMP-SMX with other
antimicrobial monotherapies in the
treatment of S maltophilia infections in
a real-world setting. The investigators
demonstrated that fluoroquinolones and
minocycline displayed similar outcomes
to TMP-SMX. Although 30-day mortality
was lower in the minocycline arm, the
low numbers and retrospective nature
of the study preclude statements about
superiority. This important study reveals
the need for further, prospective, randomized investigations to determine optimal
antimicrobial monotherapy and explore
the role of combination therapy. Equally
important would be further data to identify which patients with S maltophilia in
cultures need no treatment at all. In
its role as a harbinger of the multidrug
resistant iatrogenic infections that will
become increasingly impactful in the
decades ahead, S maltophilia presents
a clinical dilemma that demands more
pragmatic clinical trial data. 
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The State of COVID-19 Testing:
Where Are We Now?
BY LAURIE SALOMAN, MS

A

lthough testing for COVID-19 has
been available in some form since
shortly after the pandemic began
in early 2020, uneven access to tests and
questions about the accuracy of different
tests have persisted. Aiming to offer some
clarity around who needs COVID-19
testing and when, the Infectious Diseases
Society of America (IDSA) recently held a
media briefing to address the topic.
Technically, anyone who wants a test
can walk into a pharmacy or health care
office and get one, but challenges remain.
“We know that molecular testing has
the highest sensitivity for ruling out—for
excluding—COVID[-19],” said Nira Pollock,
MD, PhD, an IDSA member and associate medical director of the Infectious
Diseases Diagnostic Laboratory at Boston
Children’s Hospital in Massachusetts. “But
we still have issues with access, with turnaround time, with cost, and with supplies
facing both patients and laboratories.”
Even as testing has evolved, long lines at
health care facilities may persist, Pollock
said. It may be hard to get an appointment
at a pharmacy, and fewer state testing sites
remain open. Supply chain problems mean
testing supplies are not always abundant.
Samples may be sent to labs that have
long turnaround times. And while the tests
themselves are free to consumers, office
visits may entail co-pays.
Home testing offers many more conveniences with a potential pitfall: the possibility of a less accurate result. “Most of
the available home tests are...antigen
rapid diagnostic tests, or RDTs, and
those have significant potential advantages,” Pollock said. These include fast
turnaround time and lower costs, at least
to third-party providers. Because home
tests are relatively cheap and fast, they
can be used for serial testing, although
there is no consensus on the optimal
interval between tests. However, the
ability of rapid tests to detect the virus
is somewhat reduced compared with that
of polymerase chain reaction (PCR) tests.
“There’s still disagreement about whether
a negative RDT can effectively rule out
infection in a symptomatic individual,”
Pollock noted.
One problem with home tests is that
people might administer them incorrectly,
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which could affect results. Another issue is
that positive results may not be reported.
Rapid testing may indeed be the key
to keeping kids in school, although there
are obstacles.
No agreed-upon definition exists that
spells out exactly which symptoms
trigger the need for a test. There also is
no consensus about the need for school
testing if transmission rates in an area are
low. Pollock mentioned the “Test and Stay”
program being piloted in certain districts
by the CDC, which involves regular rapid
onsite testing and contact tracing of potentially exposed children and staff so they
don’t have to quarantine at home.
Although PCR tests catch more positive
results than do rapid tests, the lag time
between testing and results can be several
days. This can be problematic if people
don’t quarantine while waiting for results.
Hewlett explained that under the vaccine
mandate for health care workers, those in
his county who receive exemptions must
take molecular tests once a week. “The
shortcoming o[ f] this is that an individual
may test negative on Monday, and then they
may actually start to develop symptoms on
Tuesday,” he said. Meanwhile, coworkers are
potentially exposed during that time.
For vaccinated but asymptomatic individuals, when and whether to test is more
of a nuanced discussion. If a group is planning to gather for the holidays and all are
vaccinated, should they all take COVID-19
tests beforehand? The answer depends on
whether anyone is vulnerable due to age
or comorbidities, Pollock agreed.
The experts also noted that finances
might factor into someone’s decision to
get a COVID-19 test. Although tests administered at an urgent care center or lab are
free to the patient, reports of third-party
bills sent to insurance companies or the
government are not unheard of. In addition, rapid tests for home use can start at
$25 for a 2 pack and run $35 or more, which
may be out of reach for many families,
especially those with multiple children.
Pollock added that it has been difficult to find rapid tests of late but that
the Biden administration has invested
heavily in their development and availability, which should make them easier to
obtain heading into the winter season. 

Flu and COVID-19
Vaccine Attitudes
Vary by Age
BY KEITH A. REYNOLDS

W

ith the coming of flu season and the continued
COVID-19 pandemic, a new poll shows that most
Americans older than 50 years have received
vaccines aimed at protecting them from the 2 diseases, but
there are still large disparities in attitudes on vaccination in
this group.
According to a news release, the National Poll on Healthy
Aging found that 1 in 3 older adults felt it is more important to
get vaccinated against the flu this year that in the years prior to
the COVID-19 pandemic and that nearly all other respondents
said the importance of the shots is the same this year as in
years past.
Last year, 54% of people aged 50 to 64 years said they’d
gotten a flu shot compared to 83% of those 65 years and older.
There was little difference in vaccination rates by gender, race/
ethnicity, income, or living situation. There was a difference
based on political party and region, with those living in the
South less likely to have received a flu shot in 2020 than those
living in other regions, according to the release.
This year’s flu shot has had a wider reach among older adults,
with 64% of people aged 50 to 64 years having already received
it or planning to receive it versus 86% of people older than 65
years. People older than 65 years were approximately twice as
likely as those aged 50 to 64 years to have already received their
flu shot by the time of the poll. The political divide remained,
with 87% of people who identified as Democrats saying they had
already received their flu shot or planned to get one compared
with 67% of Republicans and 60% of independents, according
to the release.
Regarding COVID-19 vaccines, 76% of those aged 50 to
64 years and 87% of those older than 65 years said they’ve been
vaccinated, although the poll did not ask if they’d received both
doses of a 2-dose vaccine. The news release noted that the
political divide is more pronounced when it comes to COVID-19
vaccinations, with Democrats being more likely to receive the
vaccine (94%) than Republicans (71%) or independents (69%).
A large majority, 85%, of the older adults who received the
COVID-19 vaccine said they also plan to get a flu shot this year
or already have. Among those who have not been vaccinated
against COVID-19, 66% said they don’t intend to get a flu shot,
according to the release.
“While I’m encouraged that most older adults are seeking this
protection against 2 viruses that can make them seriously ill,
these data show we need to do a better job of helping some
people, including those in their 50s and early 60s, understand
that these vaccines can really protect them, their families, and
their communities,” said Preeti Malani, MD, the poll’s director
and a Michigan Medicine infectious disease physician also
trained in geriatrics. 

Visit www.medicaleconomics.com to read more.
This story was originally published in our
sister publication, Medical Economics ®.

Contaminated Water Is Indicated
in 40% of Major Zoonotic Disease Outbreaks
BY NINA COSDON

W

hat do the 100 largest zoonotic disease
outbreaks all have in common?
A recent study published in Philosophical
Transactions of the Royal Society B reviewed a global
data set of 4463 bacterial and viral zoonotic outbreaks
to compare the characteristics of the 100 largest.
As many as 70% of emerging human diseases
are zoonotic, a figure that appears to be increasing
over time. The investigators attributed this to the
unprecedented mixing of humans, wild species,
and domesticated animals caused by globalization
and land conversion. These developments triggered changes in vector abundance, human population density, unusual weather and climate, and
water contamination.
Modern zoonotic outbreaks are contained more
quickly, with most zoonotic outbreaks limited to
fewer than 100 cases. However, there is still inadequate research of the socioeconomic causes of
zoonotic diseases. The availability of hosts may
be the largest risk factor for outbreaks, indicating
population density may be a major impetus of
spreading zoonotic disease. Additionally, latitude

has been correlated with disease diversity, with
tropical countries showing much greater disease
diversity than high-latitude countries.
Many factors, such as international travel
and trade, are thought to be drivers of zoonotic
outbreaks, but few of these theories have been
quantitatively tested on a global scale.
The investigators identified significant zoonotic
pathogens using the GIDEON Guide to Outbreaks. To
score the outbreaks, they used zoonotic outbreak
literature to compile a list of 48 potential driving
factors. The drivers represented a variety of
ecological, environmental, and socioeconomic
phenomena. Drivers were scored in relation to the
zoonotic outbreaks as either no reported relation
(0) or as a contributing factor by at least one source
(1). Analyses did not include drivers reported in
less than 3% of outbreaks.
Of the 100 zoonotic outbreaks considered,
water contamination was indicated in 40%, sewage
management in 31%, weather conditions in 29%,
and change in vector abundance in 21%. These
4 drivers were always statistically significant, but

CDC Finds Childhood Vaccination
Varies by Demographics and Disease
BY KENNETH BENDER, PHARMD

M

ost children in the US receive the vaccinations recommended in the first 24 months
of life against 14 diseases, but rates vary
between racial/ethnic categories, by economic class
and health insurance coverage, and by the particular disease, according to the most recent findings
of the CDC’s National Immunization Survey-Child
(NIS-Child).
The survey was conducted for children born
between 2017 and 2018 and provides data to compare
with the immunization of children born in 2015
and 2016. The survey does not, however, reflect the
decrease in immunization rates or reduction in elective health care during the COVID-19 pandemic.
“It’s important to note these estimates reflect vaccination opportunities that mostly occurred before
March 2020 and do not reflect the interruptions
and delays in routine childhood vaccinations cause
by the COVID-19 pandemic,” Holly Hill, MD, PhD,
of the Immunization Services Division at the CDC’s
National Center for Immunization and Respiratory
Diseases, told Contagion®.

“As schools and daycares begin to reopen and
offer in-person learning and care—and as we move
into fall and winter when COVID-19, influenza, and
other respiratory diseases may circulate—it’s essential
that health care providers remind families to come
in for well-child visits and get their kids caught up
on vaccine doses that they missed,” Hill said.
The CDC conducts the NIS-Child annually as a
random-digit-dialed cell phone survey of parents
or guardians of children aged 19 to 35 months.
Sociodemographic information is collected, and
when consent is given, the immunization provider
is contacted for records. The current cohort of
29,114 children born in 2017 and 2018 with adequate
records for inclusion was established from data
collected between 2018 and 2020.
Hill and colleagues report that coverage nationally was highest for 3 or more doses of poliovirus
vaccine (92.7%); 3 or more doses of hepatitis B vaccine
(HepB) (91.9%); 1 or more doses of measles, mumps,
and rubella vaccine (91.6%); and 1 or more doses
of varicella vaccine (90.9%). They found the lowest

notably, they were more commonly found in large
outbreaks than in the controls.
Large zoonotic outbreaks typically had more
driving factors than the comparative background
outbreaks; the average number of drivers for
large outbreaks was 3.19, and it was 1.91 for
small outbreaks. The pathogens of large zoonotic
outbreaks were more likely to be viral-borne and
vector-borne.
What the investigators called “failures of societal
and medical resources,” such as war, were 4 times
as likely to drive large outbreaks as background
outbreaks. Large outbreaks were significantly more
likely to occur in areas with disproportionately high
population density. Antibiotic resistance was also
3 times as likely in large outbreaks. Among the
background control cases, food contamination was
the most common driver. The controls were also
more likely to be caused by bacteria than vectors.
The investigators expect that zoonotic disease
outbreaks will only increase, creating a vital need
to understand and prepare for factors affecting
outbreak severity and variation. 

coverage for 2 or more doses of influenza vaccine
(60.6%). Compared with children born between 2015
and 2016, those born in 2017 and 2018 had up to
4.5% higher rates of vaccination against rotavirus,
1 or more doses of hepatitis A vaccine, the HepB
birth dose, and 2 or more doses of influenza vaccine.
Only 1.0% of children born between 2017 and 2018
had received no vaccinations by age 24 months, but
there were disparities across the cohort, particularly
between children with private insurance and those
without insurance. Of children with private insurance,
0.8% did not receive any vaccination compared with
3.3% of those without insurance. The largest disparities between these groups were for 2 or more doses
of influenza vaccine, the combined 7-vaccine series,
and rotavirus vaccination.
The investigators reported that coverage was lower
for both Black and Hispanic children than White
children for most vaccines and lower among children
living below the poverty level than at or above that
level for all vaccines except the HepB birth dose.
“Disparities by metropolitan statistical area were
less frequent and not consistent,” Hill commented.
Hill emphasized the importance of health
care providers advising families who may have
difficulty affording vaccination of the Vaccines For
Children program and using the CDC’s Vaccinate
with Confidence strategy and resources to reassure
vaccine-hesitant families. 
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Sticking It to COVID-19: The Expansion
of the Pfizer-BioNTech Vaccine EUA in Children
A review of the data and circumstances that led to authorization in children ages 5 to 11 years.
THE SPREAD OF COVID-19
ugust 2021 was the first time during
the COVID-19 pandemic that the
infection rate in patients younger
than 18 years surpassed the rate in adults
aged 18 to 64 years. The surge in COVID-19
cases this summer was mainly in unvaccinated individuals, including children who
were not included in any vaccine emergency use authorization (EUA). Among the
cases in individuals younger than 18 years,
4300 have resulted in hospitalization and
691 in reported deaths. Of these deaths,
146 patients were between the ages of
5 and 11 years.1

A
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COVID-19 PRESENTATION
IN CHILDREN
Children typically present with mild
disease, including nausea, vomiting, diarrhea, dyspnea, nasal symptoms, rashes,
fatigue, and abdominal pain. Although
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most patients recover from COVID-19 in
1 to 2 weeks, complications like myocarditis may occur. Patients at the highest
risk of developing myocarditis are those
younger than 16 years and older than
50 years. In younger patients, myocarditis
can present 3 to 5 weeks after infection
as a part of the multisystem inflammatory
syndrome in children (MIS-C). MIS-C is
defined by persistent fevers, laboratory
evidence of inflammation, and dysfunction of at least 2 organs. This systemic
damage can lead to the development
of hypotension and shock. Of the 5217
MIS-C cases reported, the median age was
9 years, half the cases occurred in children aged 5 to 13 years, and 46 resulted
in death.1
VACCINES FOR MOST
In May 2021, the FDA authorized the
30-µg Pfizer-BioNTech COVID-19 vaccine

for individuals aged 12 to 15 years. To
assess vaccine effectiveness, investigators used an immunobridging analysis to
compare antibody titers in study patients
to titers of young adults aged 16 to
25 years 1 month after receiving their
second dose. To assess the safety in this
population, all 2260 patients enrolled were
followed for a median of 2 months or
more after completing the 2-dose regimen.
No major safety concerns were identified that would prevent the issuance of
emergency authorization.1
Postauthorization safety surveillance
data captured in the Vaccine Adverse
Event Reporting System revealed risks
of anaphylaxis, myocarditis, and pericarditis after vaccination. The risk of anaphylaxis was higher for individuals who had
severe allergic reactions to medications
or foods in the past. The initial estimates of anaphylaxis are 6.1 cases per
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TABLE 1. Differences between Pfizer-BioNTech COVID-19 vaccine by dose 4,5
Dilution Volume

Stability in
Refrigerator 2°C
to 8°C (35°F to 46°F)

Stability
after dilution

Strength

Ages

Color: Cap
and Labeling

30 mcg

12 years and older

Purple

0.3 mL

6

1.8 mL

1 month

6 hours

10 mcg

5 to 11 years

Orange

0.2 mL

10

1.3 mL

10 weeks

12 hours

Dose

Doses per Vial

MARISSA CAVARETTA,
PHARMD, BCPS, BCACP

million doses. The risk for pericarditis
and myocarditis was most prevalent in
male recipients aged 12 to 17 years and
highest within 7 days of administration of
the second dose. The reported rate is 71.5
cases per million among male recipients
aged 16 to 17 years and 42.6 cases per
million among male recipients aged 12
to 15 years after the 2-dose series. The
mechanism of myocarditis and pericarditis development is unknown. Most
of the cases resolved with conservative
management, but the long-term effects
and outcomes are not yet available.1 As
vaccination rates in the 12- to 15-year-old
population rise, younger children remain
the most vulnerable group to infection
with COVID-19.
On October 6, Pfizer-BioNTech submitted a request to amend its EUA to
include a 10-µg, 2-dose vaccine series for
children aged 5 to 11 years. The phase 1
dose-finding study determined that 10 µg
was safe to move into phase 2/3 studies.1
It was expected that this lower dose would
mitigate the risks of serious adverse events
but still provide immunogenicity. Children
aged 5 to 11 years were randomized 2:1
to receive either 2 doses of active 10-µg
vaccine or placebo 21 days apart.1 This
vaccine was found to be 90.7% effective
in preventing COVID-19 infections in children aged 5 to 11 years.2 Immunobridging
analysis was used to assess efficacy and
showed that the SARS-CoV-2–neutralizing
antibody geometric mean titer (GMT) for
children aged 5 to 11 years was 1197.6
(95% CI, 1106.1-1296.6) 1 month after the
second dose.2 This GMT was noninferior
to the control group, which consisted
of participants aged 16 to 25 years
administered a 2-dose regimen of 30 µg.
The GMT ratio between groups was 1.04
(95% CI, 0.93-1.18), with a GMT greater
than 0.67 demonstrating noninferiority.1
Investigators enrolled 2 different cohorts
in this study to increase the amount of
safety data available. The first cohort was
enrolled in June 2021 and observed for 2 or
more months, and the second cohort was
enrolled in August 2021 and monitored for
2 or more weeks after their second dose,
for a total of 3109 children in the safety
analysis. The vaccine was well tolerated

overall. Adverse events of fever, muscles
pain, and chills were more frequent in the
active vaccine group. The rate of serious
adverse reactions were 0.1% and 0.2% in
the active vaccine cohorts and 0.1% and
0% in placebo recipients, respectively. All
serious adverse events were considered
unrelated to vaccination. There were no
reports of myocarditis, pericarditis, or
anaphylaxis and no participant deaths.
There are currently 4 postauthorization
observational studies in this population
that will monitor for myocarditis and
pericarditis long term.1 A press release
on October 29 detailed that the 10-µg,
2-dose vaccine series received an EUA
for children aged 5 to 11 years.3
FORMULATIONS
There are distinct differences between
this newly authorized 10-µg dose and the
FDA-approved 30-µg dose of the vaccine.
The FDA authorized a manufacturing
change for the 10-mcg dose that includes
the use of a tromethamine buffer solution instead of the phosphate-buffered
saline used previously. This maintains
the vaccine’s pH and stability at refrigerated temperatures for longer periods of
time, which allows 10-µg–dose vaccines
to be kept in the refrigerator undiluted
for 10 weeks versus the 1-month refrigeration expiration that the 30-µg–dose
vaccine carries. The administration dose,
amount of diluent, and number of doses
per vial are also different between the
2 doses (Table4,5).
POTENTIAL FOR ERROR
The swift vaccine rollout to the community and the various age-based doses
increase the potential for vaccine administration errors. An incident occurred at
a Walgreens pharmacy in Indiana where
2 children, aged 4 and 5 years, were inadvertently given the 30-µg Pfizer-BioNTech
vaccine when they were supposed to be
given an influenza vaccine.6 Multiple
reports of dosing errors in children have
made national headlines. A pharmacy in
Loudon County, Virginia, administered
the 30-µg dose to 112 children aged 5 to
11 years and had immunization privileges
revoked as a result.7 Underdosing can also

occur if the vaccines are not diluted properly. This was the case when 98 elementary school children in Gaithersburg,
Maryland, received doses that were
more diluted than recommended at a
vaccine clinic.8
To avoid confusion and administration
errors, the vials are color coded. Doses
for individuals 12 years and older come
in vials with purple plastic caps and label
borders, and doses for children aged 5 to
11 years come in vials with orange plastic
caps and label borders.4,5 For children who
receive a higher dose than recommended,
they should be monitored closely and seek
medical attention if they have prolonged
or serious adverse effects. The CDC is
recommending that patients who receive
the wrong dose for their age should wait
21 days and restart the correct series.7

Marissa Cavaretta is a
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There were
no reports of
myocarditis,
pericarditis, or
anaphylaxis, and
no participant
deaths.
LOOKING FORWARD
Pfizer and BioNTech are evaluating the
efficacy of a 3-µg dose of their vaccine in
patients younger than 5 years and expect
to have data for this population out next
year. They also expect to present early data
for patients aged 2 to 5 years in late 2021
and data for children aged 6 months to
2 years in the first half of 2022. They
plan to apply for and obtain regulatory
approval shortly after in 2022.9 
References are available at
ContagionLive.com.
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ACUTE INFECTIONS

Driven by the fear that a twindemic may
completely collapse a struggling health
care system and workforce, health care
workers and medical experts urged
people to get vaccinated for influenza.

Respiratory Virus Season:
Colds and COVID-19 Update
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of the COVID-19 Task
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BY UZMA SYED, DO, FIDSA
(continued from cover page)

SARS-CoV-2 has proven to be a formidable opponent for all other respiratory
viruses. It has dominated the globe for
more than a year and will likely continue
to do so for some time.
BACKGROUND
After the emergence of the SARS-CoV-2
virus and the resultant COVID-19
pandemic, the world saw firsthand the
abrupt elimination of all other respiratory viruses. Many factors contributed
to these trends. The high transmissibility
and mortality from this novel virus eliminated other benign seasonal respiratory
viruses from taking hold in communities.
SARS-CoV-2 accomplished this by being
the aggressive front-runner and, in turn,
ending the life of its host, leaving fewer
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hosts to infect and thereby less propagation of other respiratory viral infections.
With the amount of strain on health
care systems and the degree of morbidity
and mortality from the COVID-19
pandemic seen on a global scale, fears
of a parallel intense influenza season
loomed for the northern hemisphere.
With the highly fit SARS-CoV-2 virus,
however, influenza activity remained
extremely low even during the usual
peak flu season.1 That along with good
mitigation practices showed a compelling case for prevention of infection both
in and out of health care systems.
Driven by the fear that a twindemic
may completely collapse a struggling
health care system and workforce, health
care workers and medical experts urged
people to get vaccinated for seasonal

influenza. Vaccination for influenza
serves as a measure to protect all individuals, including adults who are immunocompromised and children who
may be susceptible to worse outcomes,
and simultaneously promotes a strong
and sustainable workforce during an
ongoing pandemic.
As COVID-19 cases soared in winter of
2020 and the nation experienced record
hospitalizations and death, the seasonal
influenza activity was practically nonexistent. This trend was fortunate and also
notable for other respiratory viruses
including respiratory syncytial virus
(RSV), parainfluenza, metapneumovirus,
adenovirus, etc.2
Influenza vaccinations and good mitigation practices, along with the more
competitive opponent of SARS-CoV-2,
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Will this winter bring the feared twindemic of SARS-CoV-2 and influenza,
or will another common infection reemerge?
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prevented many coinfections and a
resultant twindemic. With immune-naïve
people and no COVID-19 vaccine available, the nation was averaging approximately 300,000 cases a day.3 The third
surge the nation experienced was one
of the harshest ones—fueled by a more
transmissible Alpha variant combined
with easing in mitigation strategies,
holiday travel, and pandemic fatigue.
Traditional seasonal respiratory viruses
remained at low levels due to a combination of virtual schooling, continued
domination by SARS-CoV-2, and other
infection-prevention strategies.
VACCINATIONS AND
RESPIRATORY VIRUS TRENDS
As vaccinations were being deployed
across the country, we saw a successful
decline in COVID-19 cases during spring
and into early summer 2021. The light at
the end of the tunnel was finally visible,
and many Americans were rejoicing and
claiming victory against the pandemic.
Easing of mitigation strategies such as
masks led to increasing levels of activity
of other respiratory viruses usually
prominent during fall and winter season
in the northern hemisphere. As socializing resumed across age groups, we
saw increasing cases of RSV, parainfluenza, and human metapneumovirus in
the summer months.⁴
Other respiratory viruses such as
rhinoviruses reemerged internationally and nationally, despite masks, due
to the inherent properties of the virus.
Rhinoviruses lack an outer lipid layer, are
more resistant to disinfectants, and can
be viable on fomites for longer periods of
time—accounting for more transmissibility in schools.⁵ Sharp increasing cases
of rhinovirus can be correlated with the
reopening of schools.
DECLINING CASES, POSSIBILITY
OF LOW LEVELS OF VIRUS
After a plateau in community transmission, the United States is experiencing
a decline in COVID-19 infection rates
and averaging approximately 75,000 new
cases per day versus more than 300,000
cases per day at our highest peak.6
Although a stark improvement, rates are
still higher in comparison to our lowest
levels of daily case numbers, which were
reported in June at roughly 11,000.7
With more than 190 million individuals who are fully vaccinated and vaccine
mandates in place for industries, vaccinations can continue to provide reprieve
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from high levels of circulating virus in
our communities.8 As we head into yet
another pandemic winter—this time
with vaccines on our side—we enter the
next stage of the pandemic in hopes of
better protection and fewer outbreaks,
hospitalizations, and deaths.9
THE CASE FOR SURGES OF
OTHER RESPIRATORY VIRUSES
With declining cases comes the false
sense of victory against COVID-19,
which then leads to a decline in overall
mitigation measures. Due to a lack of
mask mandates in most of the country,
resurgence of other respiratory viruses
will likely be in addition to potential
coinfection with SARS-CoV-2 and other
respiratory viruses in areas with low
vaccination rates. The regions where
much of the population is unvaccinated
and lacks natural immunity from prior
infection will be the most affected, as
evident from our summer surge.
The concern for coinfection is more
worrisome due to potential worse
outcomes in patients, more hospitalizations, and more strain on the health care
workforce and hospitals. From all our
prior experiences during the COVID-19
pandemic, it is clear that a strained health
care system leads to worse outcomes for
both patients and workers.10
Declining rates of routine vaccinations
in the pediatric population coupled with
nonexistent prior influenza activity can
lead to a perfect storm and a worrisome
flu season this year. With misinformation
and disinformation campaigns leading
to the current infodemic, the resistance
to COVID-19 vaccines will have a ripple
effect on many other routine immunizations, including influenza, and may have
significant health consequences.11
THE ANSWER REMAINS UNKNOWN
Schools are fully open, and the pediatric population aged 5 to 11 years who
account for 28 million of the US population, and for whom vaccines are now
readily available, the majority are unvaccinated. 12 Though vaccinations have
begun for the pediatric population, how
quickly and how much of this population
will be vaccinated remains to be seen.
The risk of coinfection with SARS-Cov-2
and seasonal respiratory infections is
high. Study findings have shown that
children—whether symptomatic or
asymptomatic—can carry significant
amounts of virus, leading to continued
community transmission.13

Pediatric cases of COVID-19 were high
during the summer surge and for the
week of October 7, accounting for 24.8%
of reported COVID-19.7 Vaccinations in
children aged 12 to 17 years accounted
for 5% of the US population (8,599,514)
in those aged 12 to 15 years and 2.5%
(4,799,654) of the US population in those
aged 16 to 17 years (data based on age
were available for 91% of people who
were fully vaccinated).14

With the amount
of strain on health
care systems
and the degree
of morbidity and
mortality from the
COVID-19 pandemic
seen on a global scale,
fears of a parallel
intense influenza
season loom for the
northern hemisphere.
Concerns about vaccination of pediatric population exist, which can
hinder our progress in the pandemic. A
recent survey by the COVID-19 Vaccine
Education and Equity Project and the
National Association of School Nurses
showed that two-thirds of parents with
school-aged children (aged 5-11 years)
plan to vaccinate their child.15
What will happen next in the
pandemic is largely unknown. According
to the The Institute for Health Metrics
and Evaluation, the projected cases of
COVID-19 will increase from December/
January; however, the impact of this will
depend on behavior patterns and vaccination rates. Global travel will keep new
and emerging variants predominant.
What lies ahead is rather unpredictable,
as we have experienced firsthand during
this pandemic. 
References are available at
ContagionLive.com.
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Candida auris: Coming Soon to a Facility Near You?
Epidemiologic and clinical lessons for the uninitiated.
BY ELLORA KARMARKAR, MD, MSC; MEGHAN LYMAN, MD; AND BRENDAN JACKSON, MD, MPH

ELLORA KARMARKAR,
MD, MSC
Ellora Karmarkar, MD,
MSc, is currently an
infectious diseases (ID)
fellow at the University of
Washington and trained
in internal medicine
and pediatrics at the
University of Chicago.
She previously served as
an epidemic intelligence
service officer with the
Centers for Disease
Control and Prevention
(2018-2020), and served
as a medical officer in
local public health for
the COVID response until
beginning ID fellowship.

over the past 5 years since C auris was first
detected in the United States in 2016. No
longer restricted to New York and Chicago
metropolitan areas, this multidrug-resistant organism (MDRO) is increasingly
prevalent in several US regions, including
California, Florida, and areas in the midAtlantic and Midwest.1
We’re increasingly seeing cases without
known sources—that is, no known links
to other people with C. auris,2 no known
history of health care in areas with
C auris, and no health care in international settings—making the detective
work of tracking this elusive pathogen
even more challenging. Like COVID-19,
it spreads silently among asymptomatic
patients, and so it can be very difficult
to tell how it was first introduced to
a particular region or community, and
how many people have been affected.
HOW IT SPREADS
This fungus has an uncanny ability to
colonize the skin of medically fragile
people3-5 in high-acuity long-term care
facilities 6-8—think ventilator-capable
skilled nursing facilities (vSNFs) and
long-term acute care hospitals (LTACHs).
And those facilities have been the focus
of media and public health attention.
Unfortunately, C auris is not contained
by hospital or facility walls and often
spreads to and within facilities beyond
LTACHs and vSNFs. Patients with
chronic health care requirements often
cycle between facilities of different
acuities and end up in acute care hospitals when they decompensate clinically.
In any of these facilities, C auris can
spread to other residents or patients
when infection control procedures are
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not rigorously followed. If that resident
or patient transfers to a new facility with
inadequate infection control, the chain
of transmission continues.
Skin colonization might not seem like
a big deal since our skin is covered with
a microbiome of yeasts and bacteria.
However, C auris causes invasive infection (eg, sepsis, pneumonia) in a remarkable 5% to 10% of colonized residents
and patients in long-term care, and 30%
to 60% of those with invasive infections
die within 30 days. Note that patients
with these infections often have severe
comorbidities, so some of this mortality
is not attributable to C auris.3,9,10 Early
detection in health care facilities is
essential to prevent spread of colonization and serious clinical infections from
C auris that may subsequently develop.
In addition to spreading easily
between facilities, C auris, like any
infectious disease, has no regard for
state or jurisdictional borders and has
continued to spread to new areas during
the past 5 years. Health care facilities
in the same geographic area (or even
across the country) are highly interconnected, particularly in today’s landscape of frequent travel. At tertiary care
hospitals that provide care for patients
from multiple states, many patients
are admitted from out of state or wish
to transfer out of state to be closer to
family. Patients are frequently transferred between facilities, taking familiar
pathogens like methicillin-resistant
Staphylococcus aureus and more unusual
pathogens like C auris with them.
On the West Coast, where C auris
had not been identified before 2018, the
focus at most local health departments
had been on C auris screening strategies

aimed at patients who received health
care abroad. However, it has become clear
that C auris has now firmly established
its presence in multiple states, suggesting
that we should strongly consider broadening our screening criteria to include
these domestic, high-prevalence areas.
Nowadays, the first introduction of
C auris to a US region is more likely to
come from a US patient without recent
international travel.
Waiting on the first clinical case (eg,
sepsis, pneumonia) to start a public
health response is often too late. If 5%
to 10% of patients colonized with C auris
develop an invasive infection, then at
least 10 to 20 patients are colonized
with C auris before 1 person develops
and tests positive for an invasive infection—and that infection may follow
months or years after the patient first
becomes colonized. In other words,
C auris can spread widely across patients
and facilities before the fungus finds its
way into a person’s bloodstream and
can certainly spread widely before it is
detected by standard clinical laboratory
surveillance measures.
EPIDEMIOLOGIC AND OUTBREAK
INVESTIGATION EXPERIENCE
Through a novel partnership between
local health departments and LTACHs,
which began in 2018, a Southern
California LTACH laboratory performed
proactive species identification on any
urine specimens that contained yeast to
enable early identification of C auris. Most
yeast in urine (and other noninvasive)
specimens normally reflects colonization
instead of clinically significant infection,
so species identification is not commonly
performed by clinical labs. However,
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because C auris is a multidrug-resistant
yeast of concern that can also be found
in urine and other non-invasive specimens, species identification becomes
a very helpful early-detection method.
Through this method, Southern
California’s first C auris case was identified in Orange County 3 months before
the first bloodstream infection was
identified.11 Three months is, unfortunately, plenty of time for C auris to
spread widely if prevention measures
aren’t in place. Even with the early-detection process in Orange County, which
prompted rapid, widespread colonization testing of patients in long-term care
facilities through a partnership between
CDC and local health departments,
we identified more than 100 colonized
people across the county that would
otherwise have remained undetected.11
Had there been a 3-month delay, that
number would have been much higher
and transmission would have been much
more difficult to contain through heightened infection control.
Based on where C auris is commonly
found, how it can be detected, and how
transmission occurs, pertinent strategies
can be implemented. Early-detection
strategies for C auris include colonization screening for patients coming from
high-risk long-term care facilities or
areas known to have high C auris burden,
point prevalence surveys (defined as
colonization testing for all residents/
patients) at high-risk long-term care
facilities, and routine—or at least, more
frequent—species identification of
Candida from all clinical specimens (eg,
urine, sputum, wound, in addition to
invasive specimens).
The action doesn’t stop there.
Providing robust infection control across
facilities makes a tremendous difference
in slowing spread of C auris and other
MDROs, specifically hand hygiene techniques, use of gowns and gloves when
caring for patients with C auris and
other patients with MDROs to prevent
transmission, and rigorous environmental cleaning.11 Regular monitoring
of these practices is important to
ensure compliance.
The experience in Southern California
had a few elements that were key to our
success. For starters, it was a combined
approach, with collaboration between
CDC, state, and local health departments. The team built on existing infrastructure and relationships between
local health departments and area vSNFs
and LTACHs. And we acted early before

C auris had become a significant problem
in the region.
Rather than just requesting that facilities screen for C auris, CDC and health
departments worked to make the process
collaborative and demonstrate value for
the facilities, including providing education about C auris, expert feedback from
trained infection preventionists, and
long-term infection control support. This
strengthened relationships and helped
facility staff feel invested in case finding
and screening for C auris. It also fostered
intercounty and interfacility cooperation on C auris containment, making
it a team effort. The team kept neighboring health departments in Southern
California informed, recognizing that
C auris could easily spread to facilities
in nearby counties and trying to reduce
the risk that stray embers would ignite
transmission in those areas.
Finally, we worked closely with key
laboratory partners from start to finish,
including the Antibiotic Resistance
Laboratory Network12 and the CDC laboratory to ensure we had resources to test
screening specimens rapidly to allow for
result-driven intervention.
The multidisciplinary nature of our
intervention, offering education and
support that facility staff valued, and
interagency cooperation enabled quick
and effective C auris detection and
response in Southern California.
For regions seeking to join the
mission to prevent C auris transmission,
we’d recommend a similar proactive
approach: promoting early awareness
about C auris, building relationships
with local facilities, providing education
and infection-control resources, and
collaborating with neighboring regions
to share strategies, lessons learned, and
successes to strengthen detection and
infection control in the region.
CLINICAL TAKEAWAYS
Our central message is that it’s important
to identify the introduction of C auris
into a health care network as early as
possible so that a public health response
can be initiated to mitigate spread. Here
is what facilities can do:
• Be vigilant and proactive in identifying C auris colonization in residents and patients.
• Ensure robust infection control at all
times, not just after the first C auris
case is identified.
• Enhance communication between
facilities and health departments
about patients’ MDROs status.

• Provide high-quality, evidence-based
care to all patients, regardless of
MDRO status.
Given the substantial prevalence of
MDROs in our health care networks,
all facilities should commit to learning
how to best care for patients colonized
with MDROs. Most importantly, facilities
would benefit from working together and
not in a silo. Infection control across
a health care network depends on the
strength of infection control at each
facility. A single case can easily multiply
in a facility with poor infection control
and then spread to other facilities. In
addition, a facility with ongoing transmission can continue to seed the entire
network if good detection methods and
infection control are not present across
all sites.
Local health departments play a critical role in raising awareness and
providing education, support, and vigilance on emerging pathogens like C auris
because their arrival may be just around
the corner in this increasingly interconnected world. The most painful lesson in
our experience was how quickly progress
can stall if infection control falters or
vigilance for C auris is lessened. The challenges during the COVID-19 pandemic,
including widespread personal protective equipment and staffing constraints,
prompted resurgence of C auris in
Southern California despite prior
successful containment, as well as spread
in other areas of the United States.11 This
resurgence of C auris underscored the
need for ongoing support and consistent
attention to rigorous infection control
and early-detection strategies for pathogens of concern.
Although containment of C auris can
be difficult to achieve, it is possible.
With the right team, robust outreach,
dedicated resources, good adherence to
infection control measures, and coordinated collaboration, further transmission can be halted. Even better,
investments in C auris detection infrastructure and control strategies in the
present will help us in the future—not
only for C auris, but also in preventing
transmission of the next zebra pathogens on the horizon. 
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This novel therapeutic option represents the first long-acting injectable
approved for maintenance of HIV-1 suppression.
BY ANN-MARIE IDUSUYI, PHARMD
; RAJEEV SHAH PHARMD, AAHIVP, BCIDP ; AND
AMY L. BROTHERTON, PHARMD, AAHIVP, BCIDP
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that cabotegravir/rilpivirine, administered as 2 intramuscular gluteal injections once monthly, was noninferior to
standard oral therapy in maintaining
virologic suppression.1-4
Approval of this novel antiretroviral
therapy (ART) for treatment simplification represents a revolutionary milestone
in the HIV treatment paradigm. For
eligible patients, this therapy may offer a
solution for improved medication adherence and improved clinical outcomes.
Furthermore, it offers convenience and
potential for improved quality of life for
people with HIV by reducing pill fatigue
and stigma associated with HIV. In an
exploratory end point assessing patient
preference, data from clinical trials
demonstrated that most patients (88%)
preferred LAI cabotegravir/rilpivirine to
their previous oral regimen at week 48
despite the high incidence of mild to
moderate injection-site reactions (84%).3,4
With the long-awaited official stamp of
approval, ambulatory clinics and health
care systems across the US are now
focused on successful and sustainable
implementation. Because this represents a
major shift in HIV treatment as we know
it, attention to potential clinical and logistical challenges is essential prior to widespread implementation. Certain aspects
of therapy, including strict clinical criteria
for use, administration by a health care
provider, and initiation of an oral lead-in
prior to injection to ensure tolerability, are
unfamiliar concepts and necessitate thorough patient, provider, and staff education.
The following article will review key
clinical and logistical factors to take
into consideration prior to rollout of LAI
cabotegravir/rilpivirine and offer solutions to barriers that may arise.
CLINICAL CONSIDERATIONS FOR USE
Use of LAI cabotegravir/rilpivirine
requires careful consideration for
potential clinical risks. Similar to other
long-acting medications, management
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of adverse effects can be challenging
because drug levels may persist in the
body for several months. However,
unlike other long-acting agents for other
chronic conditions, there is a risk for
treatment failure and development of
HIV resistance if patient eligibility is
not assessed prior to use or if injection
appointments are missed.
Prior to prescribing, it’s essential to
confirm patients meet the following clinical criteria: on stable ART with an undetectable viral load (< 50 copies/mL), no
known or suspected resistance to cabotegravir or rilpivirine, no prior treatment
failure, not pregnant or planning to
become pregnant, and not coinfected with
hepatitis B virus (HBV) unless receiving
additional oral medication for treatment
of HBV. A comprehensive chart review
should be performed to assess patient
eligibility and ensure no contraindications exist. Ideal candidates are those
who have consistently attended provider
visits because it will now be necessary
to attend monthly visits for medication
administration, which should be incorporated into patient education materials
and counseling sessions. An updated
medication list should be obtained,
and assessment for potential drug-drug
interactions should also be performed.
Certain interactions require attention
with oral rilpivirine and cabotegravir but
are not clinically relevant with injectable
therapy because gastrointestinal (GI)
absorption is bypassed. For example, oral
rilpivirine requires an acidic GI environment for absorption and concomitant
use with omeprazole is contraindicated,
but absorption is not impacted when
rilpivirine is administered intramuscularly. The same is true for cabotegravir
and polyvalent cations, as chelation can
occur with oral cabotegravir.
Another major clinical consideration for use is the risk of virologic
rebound and development of HIV resistance if injection appointments are
missed. Maintenance injections can be

administered up to 7 days before or after
the scheduled monthly injection. For
planned missed doses beyond this 7-day
window, patients should be bridged with
oral cabotegravir and rilpivirine until
their next injection can be administered.
If it has been 2 months or less since the
last injection, maintenance dose injectable therapy can be continued; however,
if more than 2 months have passed,
the loading dose must be repeated. If
unplanned missed doses occur, patients
can have detectable but subtherapeutic
levels of cabotegravir and rilpivirine for
many months after an injection, generating risk for drug resistance. Data from
the ATLAS and FLAIR trials demonstrated that resistance rates were similar
across both arms with only 3 patients in
the LAI cabotegravir/rilpivirine group
developing resistance mutations in each
trial. The most common mutations were
E138K (rilpivirine resistance), which
developed in 4 patients across both
trials, and Q148R (cabotegravir resistance), which developed in 2 patients in
the ATLAS trial.3,4 A combination of at
least 2 of the following baseline factors
may be associated with an increased
risk of virologic failure: archived rilpivirine-resistance mutations, HIV-1 subtype
A6/A1, or body mass index (BMI) equal
to or greater than 30 kg/m2.
LOGISTICAL CONSIDERATIONS
In addition to clinical considerations,
successful implementation of LAI cabotegravir/rilpivirine requires attention
to potential logistical barriers. There
are several logistical barriers related to
medication access. Unlike traditional
ART, which is covered through pharmacy
benefits, LAI cabotegravir/rilpivirine
may be covered under pharmacy and/
or medical benefits. Clinics may need to
establish new workflows to investigate
medical benefits for medication coverage.
Medication procurement is also not
straightforward; the oral lead-in is only
available from a mail-order specialty
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pharmacy (TheraCom Pharmacy). This
may complicate initiating therapy and
bridging patients for missed visits, as
medication delivery will require additional
coordination. For example, if a patient has
an unplanned missed visit, they cannot
go to their local pharmacy to obtain additional oral cabotegravir and rilpivirine.
The clinic and the patient must reach out
to TheraCom and await mail delivery of
medication, which could delay access.
New processes will need to be developed for obtaining LAI cabotegravir/
rilpivirine. If it is covered under pharmacy benefits, clinics will need to determine if they will utilize white, brown,
or clear bagging. Obtaining the medication from an internal pharmacy (clear
bagging) may be the most feasible, if
possible. However, clinics may also
require patients to obtain medication
from an outside pharmacy and bring
it into the clinic for administration
(brown bagging) or may request office
delivery through an external pharmacy
(white bagging). If the injection is white
bagged, then clinics will need to develop
a procedure for medication disposal
upon missed visits because the external
pharmacy may not accept the medication for return. If it is covered under
medical benefits, practices will need
to set up a process for buy and bill—
buying the medication from a pharmacy
and then subsequently billing a patient’s
medical insurance after administration.
Lastly, LAI cabotegravir/rilpivirine must
be stored under refrigeration until the
time of administration. Brown bagging
is generally not recommended because
it would require the patient to transport the medication under refrigerated
conditions, which may not be possible
for all patients. Additional refrigeration
space within the clinic may be needed
depending on the volume of patients.
LAI cabotegravir/rilpivirine may also
increase the consumption of human
resources and office space. It may be
necessary to provide training sessions on
injection preparation and administration
prior to implementation. Each monthly
administration visit will likely require
30 to 45 minutes for checking in patients,
rooming, bringing the medication to
room temperature, monitoring post injection, and checking out. This will increase
demand for exam rooms and demand on
support-staff time (secretaries, medical
assistants, and nurses). Support staff may
also be responsible for patient tracking,
coordination of patient transportation,
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appointment reminders, and periodic
patient follow-up. Furthermore, it may
be necessary to purchase additional
supplies. For example, a longer needle
(which is not included in the dosing
kit) may be required for intramuscular
administration to individuals with a BMI
equal to or greater than 30 kg/m.2
STRATEGIES FOR
SUCCESSFUL IMPLEMENTATION
To tackle these clinical and logistical
challenges, a multidisciplinary approach
to implementation is key. Results from
the CUSTOMIZE study (NCT04001803)
emphasize the importance of teamwork
and staff communication and outline
key strategies for patient adherence and
successful clinic implementation of LAI
cabotegravir/rilpivirine.5 In addition to
the strategies highlighted in this study,
clinics may also consider developing
a protocol outlining patient eligibility
criteria for LAI cabotegravir/rilpivirine to
assist with identification of appropriate
candidates. Incorporating a process for
prescreening to confirm eligibility by
assessing adherence, resolving drugdrug interactions, constructing treatment history, and reviewing the results
of resistance testing may be beneficial.
Clinical pharmacists are well positioned
to conduct this type of review. Clinics
with collaborative practice agreements in
place could also incorporate this process
into their agreements to decrease burden
on providers and improve sustainability.
Patient counseling and appropriate
tracking/follow-up are also essential, as
demonstrated in the CUSTOMIZE study.
A counseling session should review the
7-day dosing window, assess potential
barriers to adherence to monthly clinic
visits, and provide solutions to overcome
these obstacles. There should be designated staff members to track patient
appointments and a system in place to
remind patients of upcoming appointments and follow-up appointments if
scheduled visits are cancelled. Clinics can
rely on web-based treatment planners
or leverage information technology (IT)
and electronic health record resources to
reduce the burden of patient tracking. For
example, IT may be able to develop reports
or construct a dashboard for all patients
on LAI cabotegravir/rilpivirine and highlight patients who are overdue for an
administration. Even with these processes
in place, patients may need rapid initiation
of the oral components (bridging) or alternative oral ART, which should be made

readily available in these situations. If
resistance is suspected, it may be prudent
to empirically initiate oral therapy with a
high genetic barrier to resistance (twicedaily dolutegravir or a boosted protease
inhibitor–based regimen) while awaiting
resistance testing results, but this decision
should be based on patient-specific factors
and resistance history.
Additional staffing support may be
required to overcome logistical barriers.
Scheduling administration visits can be
optimized to off-peak clinic days and
times. Depending on the clinic model,
pharmacists, pharmacy technicians,
medical assistants, and/or nurses can
assess insurance coverage and address
medication procurement. The manufacturer of LAI cabotegravir/rilpivirine,
ViiV Healthcare, also provides benefit
investigation services. Social workers can
potentially assist patients with barriers
to transportation. Despite these potential barriers, the CUSTOMIZE study
demonstrated that most providers (78%)
were able to successfully implement LAI
cabotegravir/rilpivirine at their practice
or clinic within 1 to 3 months.5
LAI cabotegravir/rilpivirine offers a
convenient and liberating treatment
option to patients with HIV for maintenance of virologic suppression. Replacing
daily oral therapy with 12 monthly
injections may facilitate adherence and
improve overall well-being. To ensure
clinical success and minimize risks,
clinics may need to incorporate the
following into their practices: a tool for
identifying eligible patients, an outline
for key patient counseling points prior
to therapy initiation, and a mechanism for patient tracking and follow-up
upon missed injection appointments.
Establishing processes for medication
acquisition, billing, and on-site medication storage and anticipating the need for
additional staffing are essential logistical
considerations. In addition, developing
a multidisciplinary team and assigning
roles for each step in the process will
promote successful implementation.
Ongoing studies are evaluating the
elimination of oral lead-in and extending
administration of LAI cabotegravir/
rilpivirine to every 8 weeks, which may
decrease medication access barriers in
the future and reduce the number of
injection visits by 50%.6,7 
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New therapies are being developed for
carbapenem-resistant Acinetobacter
baumannii (CRAB) infections.

Hope on the Horizon: Treatment for CarbapenemResistant Acinetobacter baumannii Infections
Recent study results show promising new modalities
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In this study, patients with severe
CRAB infections were randomized
to receive imipenem-cilastatin plus
SUL-DUR or imipenem-cilastatin plus
colistin. Overall, 207 patients were
enrolled from 95 trial sites across
17 countries. SUL-DUR met the primary
end point of 28-day all-cause mortality
showing noninferiority compared with
colistin in a microbiologic-modified
intent-to-treat population.1
Most notably, the 28-day mortality
rates showed a statistical trend toward
lower mortality among patients who
received SUL-DUR at 19% (12/63) versus
32.3% (20/62) in the colistin arm (treatment difference, –13.2%; 95% CI, –30.0%
to 3.5%). At the test-of-cure visit, rates
of clinical cure were 61.9% and 40.3%
for patients who received SUL-DUR and
colistin, respectively (treatment difference, 21.6%; 95% CI, 2.9%-40.3%).
In a parallel, open-label arm of the
study for patients who had either failed
colistin or were infected by colistinresistant CRAB, the mortality rate among
28 additional patients who received
SUL-DUR was consistent with the main
cohort (17.9%).
To add to the encouraging findings,
the study met its primary safety objective, showing a statistically significant
reduction in nephrotoxicity among
patients who received at least 1 dose of
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SUL-DUR or colistin, reporting rates of
13.2% (12/91) and 37.6% (32/85), respectively (P = .0002). Collectively, the study
provides an initial glimpse into a future
of improving the outcomes of patients
with CRAB infections should the agent
be approved by the FDA.
These findings are the first to change
the trajectory of a decade of disheartening clinical trial results for treatment
of CRAB infections.
Motivated by observational cohort
studies and numerous in vitro analyses
demonstrating synergy of antibiotic
combinations against CRAB,2 several
randomized clinical trials have been now
been conducted.
The first, by Durante-Mangoni et
al, was a multicenter, open-label clinical trial that randomized critically ill
patients to receive colistin alone or
colistin plus rifampin for treatment
of extensively drug-resistant (XDR)
A baumannii infections.3 A total of 209
patients were included in the analysis;
nearly 70% were diagnosed with ventilator-associated pneumonia (VAP),
20% with bloodstream infections, and
10% with hospital-acquired pneumonia
(HAP). The primary outcome of the
study was all-cause mortality at 30 days.
Secondary outcomes included infection-related death at 30 days, microbiologic eradication, and development
of colistin resistance. All-cause and

infection-related mortality rates did
not differ among patients who received
colistin alone (42.9% and 26.6%, respectively) or colistin plus rifampin (43.3%
and 21.2%, respectively). No patient
developed colistin resistance in either
arm; however, there was a statistically
significant difference in rates of microbiologic eradication among patients who
received combination therapy compared
with monotherapy (60.6% vs 44.8%;
P = .034). Results of a smaller, singlecenter randomized trial corroborated
these observations.4
The findings were enough to justify
trials of alternative combinations considering that colistin plus rifampin may
not be the preferred combination agent
due to high rates of resistance, drugdrug interactions, and known toxicity
to patients. Thus, the combination of
colistin plus fosfomycin was compared
with colistin alone in a randomized,
single-center trial in Thailand for patients
with CRAB infections.5 In this study,
47 patients were enrolled into each arm
of the open-label trial, which ultimately
showed no difference in 28-day all-cause
or infection-related mortality among
patients who received colistin alone
or with fosfomycin; however, the study
was underpowered, and higher rates of
microbiologic eradication were again
documented for patients who received
combination therapy.
Active member of the Society of Infectious Diseases Pharmacists
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Four years later, the results of the highly
anticipated AIDA trial (NCT01732250)
were published.6 In this landmark openlabel, multicenter study, patients were
randomized to receive colistin alone or
colistin in combination with dose-optimized meropenem for treatment of
severe infections caused by carbapenem-resistant gram-negative pathogens.
Clinical outcomes were assessed by
2 investigators who were blinded to the
treatment arm. The primary outcome
was clinical success at 14 days, defined
as survival with improvement or stability
in signs and symptoms of infection.
In total, 198 patients were randomly
assigned to receive colistin monotherapy
and 208 patients to receive colistin plus
meropenem. The main pathogen in the
study was CRAB (77%), and common
infection types included HAP/VAP
(45%) or bacteremia (43%). No significant differences were observed for clinical success, survival, or microbiologic
response among patients who received
colistin monotherapy versus combination therapy. For patients infected with
CRAB specifically, rates of clinical failure
were 83% (125/151) and 81% (130/161)
among those who received colistin alone
or in combination with meropenem,
respectively (P = .643). The corresponding
rates of 28-day mortality following CRAB
infection were 46% (70/151) and 52%
(84/161), respectively (P = .404).
These findings are largely consistent
with the recently completed OVERCOME
(NCT01597973) study, which is the only
randomized, double-blind, placebo-controlled trial to evaluate patients who
received colistin alone versus colistin in
combination with a carbapenem for the
treatment of bacteremia or pneumonia
due to XDR gram-negative pathogens.7
In total, 467 patients were enrolled
and 425 were included in the modified intent-to-treat analysis. The most
frequently isolated pathogens included
XDR A baumannii (74%), carbapenemresistant Enterobacterales (CRE; 16%),
and XDR Pseudomonas aeruginosa (10%).
The primary outcome of the study was
28-day all-cause mortality, which did not
differ between patients who received
colistin monotherapy or combination
therapy across all pathogens (43% vs
37%; P = .21), including those specifically
infected with XDR A baumannii (46% vs
42%; P = .50). Similarly, a composite definition of clinical failure did not unveil
a benefit to treatment with colistin
combination therapy, resulting in XDR

A baumannii clinical failure rates of 70%
and 64% among patients treated with
colistin or colistin plus a carbapenem,
respectively (P = .33). No differences in
the rate of nephrotoxicity were reported
between groups. These data strengthen
findings from the AIDA trial and underscore the limited utility of combining
colistin with a carbapenem specifically.
In fact, post hoc analyses of both trials
were unable to associate in vitro synergy
to improved clinical outcomes.8,9
With the futility of combination therapy
to treat CRAB infections shown in several
randomized trials, the need for novel
agents has never been greater. Cefiderocol
was developed to overcome all known
mechanisms of carbapenem resistance
and was envisioned as a key addition to the
antibiotic armamentarium against CRAB
infections.10 Indeed, the CREDIBLE-CR
study (NCT02714595) was developed with
these very objectives in mind.
In this open-label, descriptive phase
3 trial, patients were randomly assigned
2:1 to receive cefiderocol or best-available
therapy (BAT) for treatment of infections
due to carbapenem-resistant gram-negative pathogens. Among 118 patients in the
microbiologic intent-to-treat population,
56 were infected with CRAB. Overall, 83%
of patients were treated with cefiderocol
monotherapy compared with 26% who
received monotherapy in the BAT arm,
which was predominantly comprised of
colistin-based combinations. Surprisingly,
rates of death among patients infected
with CRAB who were treated with cefiderocol (n = 39) were numerically higher
than those who received BAT (n = 17)
at the end-of-study visit (49% vs 18%,
respectively). Patients assigned to the
cefiderocol arm were more likely to be
in the intensive care unit at the time of
randomization and have ongoing septic
shock than those in the BAT arm, which
may explain in part, the imbalanced rates
of death. Even with these factors in mind,
cefiderocol was not more effective than
BAT for CRAB infections.
Given the totality of discouraging
results, clinicians will be eager to
prioritize any treatment for CRAB
infections associated with improved
clinical outcomes. Nonetheless, it will be
important to await presentation of the full
results from the ATTACK trial to know
how and where to place SUL-DUR within
CRAB treatment algorithms. Presumably
such data will form the basis of a new
drug application to the FDA in 2022,
marking the first antibacterial agent

specifically developed to treat a single
pathogen. In the interim, the results can
be viewed as extremely positive.
Hospitals and other health care facilities currently challenged by frequent
CRAB infections can find solace in
knowing help is on the way. It’s also
important to acknowledge that the
overall landscape has improved over
the past decade. Indeed, we still have
much to learn about the role of cefiderocol in real-world settings, sulbactam
in 2- or 3-drug combination regimens,
eravacycline and other tetracyclines
demonstrating in vitro activity against
CRAB, and bacteriophages as adjunctive therapy.2 In addition, several other
antimicrobial agents are currently
in development.11

The 28-day mortality
rates showed a statistical
trend toward lower
mortality among patients
who received SUL-DUR at
19% (12/63) versus 32.3%
(20/62) in the colistin arm.
As the data accumulate, future goals
may shift toward marrying improved
therapeutics with molecular diagnostics. As evidenced by the mechanism-focused approach to CRE infections,12 such
paradigms are associated with improved
outcomes for patients. For CRAB specifically, it is possible that certain AmpC or
oxacillinase variants demonstrate differential responses to antimicrobial therapy,
and thus, specific clones endemic in a
region should inform local practice.
Ideally, the next wave of CRAB treatment options will finally retire the use of
colistin and older polymyxin derivatives
in clinical practice. As evidenced by the
ATTACK study, reducing rates of nephrotoxicity is an important objective for new
therapeutics. Taken together, the vision
of successfully treating CRAB infections
is within sight, and the topline findings
from the ATTACK study show that hope
is certainly on the horizon. 
References are available at
ContagionLive.com.
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Identifying Disparities in Sepsis Diagnosis
for Unbiased Care
Risk of inaccuracy with pulse oximeters and clinician knowledge gaps in people of color
may affect sepsis evaluations and impact treatment plans.
BY GERALDINE A. FINLAY, MD

A
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ccording to the World Health Organization, approximately 49 million
cases of sepsis are reported globally, resulting in nearly 11 million deaths
per year. For those who do survive the
initial infection, only half will make a full
recovery, and the other half will die from
resulting complications and disabilities.
As new studies continue to highlight
the importance of proper sepsis care,
it’s critical that clinicians have access
to the most up-to-date information. The
COVID-19 pandemic has only magnified the importance of having reliable
resources for clinicians, especially since
COVID-19 and sepsis care can overlap.
When care teams have access to the
best clinical tools and updated studies,
they know when and where to allocate
resources during a crisis and can collectively work toward delivering the best,
impartial care to all patients.
Patients with sepsis are often treated
with supplementary oxygen and closely
monitored to track sepsis progression,
which can be fatal if not caught early.
COVID-19 has increased the use of
certain measures like pulse oximetry,
which measures oxygen in the blood;
however, in February, the FDA issued a
warning about the limitations and risk
of inaccuracy with pulse oximeters in
patients of color. In addition, 2 articles
recently revealed a substantial knowledge
gap that may affect sepsis evaluation in
Black patients or people with dark skin
tone, which could impact subsequent
treatment plans.
The New England Journal of Medicine
(NEJM) published a study that found
patients who identified as Black had
nearly 3 times the frequency of occult
hypoxemia (abnormally low oxygen
concentration in the blood) that was
not detected by pulse oximetry. Another
study published in JAMA Network Open
examined the impact that race can
have on the accuracy of the Sequential
Organ Failure Assessment (SOFA) score
for in-hospital mortality. According to
the study, the SOFA score overestimated
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mortality in Black patients compared
with White patients, which in times
of crisis could result in allocation of
resources that favor White patients.
Both studies point to a need to be
more discerning of the measures we’re
currently using to identify and diagnose
sepsis and to understand racial disparities in the assessments used for sepsis
diagnosis. These disparities can potentially result in life-threatening impacts
when patients should be escalated to
intensive care but are improperly diagnosed by frontline care teams.
IDENTIFYING RACIAL DISPARITIES
IN SEPSIS: NEW RESEARCH
The findings in the study published in
NEJM are incredibly important because
pulse oximetry is a critical tool for the
early evaluation of sepsis and can influence treatment plans. For example, low
or borderline pulse oximetry results
may prompt the clinician to perform an
arterial blood gas (ABG) test, which is a
more accurate way to measure oxygenation. With a discrepancy in detecting
low readings for Black patients, the clinician may be misled into thinking that
the patient’s oxygen level is acceptable
and does not require an ABG.
The findings published in the JAMA
Network Open article are also a cause
for concern. If Black patients receive a
higher SOFA score than White patients,
they are deemed to have a higher
mortality rate and less likely to survive
sepsis. This information is incredibly
important in times of crisis when the
SOFA scores may potentially be used
to dictate the allocation of health care
resources during the activation of crisis
standards of care (CSC). During the
COVID-19 pandemic, medical resources
were in short supply, and some intensive care units needed to activate CSC
to decide how to allocate medical
equipment and resources to maximize
patient care. When CSC is activated,
this means that health care resources
are directed to patients more likely to

survive (eg, those with sepsis who have
a lower SOFA score).
Both studies suggest potential for
Black patients with sepsis to not receive
the same level of care and life-saving
resources needed to manage sepsis
or other critical conditions. Clinicians
need to have the educational tools and
latest clinical guidance available that
allow them to account for the difference in results between Black and White
patients to prevent the often-unintentional disproportionate allocation of
medical resources and equipment to
White patients.
Although hypothetical, it may be
deduced that if sepsis is not being identified and treated as diligently in Black
or dark skin–toned patients, antibiotic
therapy may be delayed and not administered until the patient is clinically sicker,
which further compounds the undertreatment of sepsis in Black patients.
CLOSING CLINICAL KNOWLEDGE
GAPS THROUGH EDUCATION
Inequitable care has come under scrutiny
recently and has highlighted the need for
better ways to assess patients of different
skin colors as well as the need for additional clinician education. The COVID-19
pandemic exemplified the need for
up-to-date data, which can affect decision-making during CSC activation.
It is essential that hospitals facilitate
open discussion to help foster awareness among physicians and health care
workers about the overreliance on oximetry and underuse of the SOFA score
for clinical decision-making. Care teams
need to be armed with knowledge and
awareness of how health care has left
gaps and health disparities for Black
patients, especially for life-threatening
infections like sepsis. By combining
access to updated studies and resources
and proactively educating care teams
to identify areas of unconscious bias in
health care, hospitals can get one step
closer to providing all patients equal
care, regardless of skin color. 

Twindemic: Potential Ramifications
of COVID-19 and Flu Convergence
The influenza season of 2020-2021 wasn’t much of a season. In fact, the
feared twindemic of co-circulating flu and COVID-19 last season actually never
was. So, with such an unusual preceding year, along with all other COVIDrelated surprises, what can we really say about flu season 2021-2022?
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Effective Therapeutic
Approaches and Quality
of Life Considerations in
the Management of HIV
A

lthough the number of new diagnoses of HIV
infection has leveled off in recent years, certain
subgroups are presenting with a disproportionately high rate of new infections and should be addressed
in future public health interventions, according to
panelists who participated in a recent Contagion® Peer
Exchange, moderated by Grace McComsey, MD. The
panelists also discussed recommendations for HIV
screening in primary care practice and the role of
primary care nurse practitioners and physician assistants in managing patients with HIV infection.

HIV: A PUBLIC HEALTH ISSUE
According to a 2019 update from the CDC, 1,059,784
adults and adolescents were living with diagnosed
HIV infection in the United States and 6 dependent
areas, and the rate of diagnosis was 13.2 per 100,000
population among adolescents and adults.1 John
Koethe, MD, said that although the number of new
cases has decreased considerably since the height
of the epidemic in the mid-1980s, the growth in
total prevalence is because individuals are surviving
longer on therapy.
Rates of diagnoses decreased among many
subgroups of patients, but Koethe noted that certain
populations have a disproportionately high risk for
new HIV infections. Men who have sex with men
(MSM) accounted for approximately 70% of new
diagnoses, although the annual number of diagnosed HIV infections attributed to male-male sexual
contact decreased from 2015. However, the number
of diagnosed HIV infections among transgender
individuals has increased since 2015 and accounted
for approximately 2% of new diagnoses in 2019,
which Koethe said is disproportionately higher than
their representation in the population.1
The rate of diagnoses from 2015 to 2019 has
decreased in all race/ethnicity categories except for
American Indian/Alaska Native adults and adolescents. However, Koethe noted that Black individuals
had the highest rate of diagnosis in 2019 (45.0 per
100,000 population) and account for nearly half of
all new HIV infections, even though they make up
a much smaller proportion of the US population—
with Black women representing an underrecognized

"I am concerned that we may
have issues of public health
avoidance and prevention,
failing to reach the key
demographic categories, but
also where we stand in the
HIV field at the present.”
–JOHN KOETHE, MD

and growing component of the current epidemic.1
Koethe added that Hispanic individuals also had a
disproportionately high rate of new diagnoses relative to their representation in the US population
(21.5 per 100,000 population in 2019).1
“These are all groups that may have had historically different interactions with the US health care
system, may not have the same access to care, or
may have other barriers to accessing care, all of
which must be considered given that this is the
largest group of individuals coming into the health
care system right now,” said Koethe. “This raises the
[question] of: How do we approach public health in
HIV prevention from a manner that’s personalized
or individualized to these high-risk groups, and then
additionally, how do we approach guiding individuals through the early stages of care? ”
Although the rate of diagnosis decreased in most
age groups from 2015 to 2019, the rate for individuals
aged 30 to 34, 55 to 59, and 60 to 64 years remained
stable over that time period.1 Koethe noted that the
diagnoses of new infections in adults older than
50 years may be driven by the lack of awareness of
HIV transmission in the community. He added that
although the public has become increasingly aware
of the treatability of HIV infection, the methods of
long-term treatment are still being optimized.
“I am concerned that we may have issues of public
health avoidance and prevention, failing to reach

the key demographic categories, but also
a misunderstanding of where we stand
in the HIV field at present,” he said. “We
are seeing continued infections in all age
groups, and while they are concentrated
in the younger individuals, we continue
to see a relatively good proportion of
new infections occurring in the over 50
and even over 60 age group, some of
this driven by a lack of awareness of HIV
transmission in the community.”
RECOMMENDATIONS
FOR HIV SCREENING
The US Preventive Services Task Force
recommends screening for HIV infection
in all individuals aged 15 to 65 years,
pregnant women, and individuals younger
than 15 years or older than 65 years if they
are at increased risk for infection.2 Repeat
screening is also considered reasonable for
individuals known to be at increased risk
for infection, such as sexually active MSM,
individuals with a sexual partner who is
living with HIV, or individuals who engage
in high-risk behaviors (eg, injectable-drug
use, transactional sex or commercial sex
work, or one or more new sexual partners
with unknown HIV status).2
Tavell Kindall, PhD, DNP, ARPN,
FNP, said that most individuals have a
syndromic presentation with symptoms
similar to those of mononucleosis or
influenza. “Patients will usually describe
it as the worst flu they ever had—symptoms like rash, fever, muscle aches, those
kinds of things, sore throat, lymphadenopathy, diarrhea, headache, and a
number of the things that show up in

a viral syndrome kind of presentation,”
Kindall said.
However, Kindall added that many
physicians do not identify this as acute
HIV infection, and it may not be part of
the differential diagnosis if the appropriate questions are not asked during
the patient history. “It’s important for
providers to start thinking about that,
particularly in places with high HIV
incidence and prevalence,” Kindall said.
“It could very well be that what you’re
seeing is acute HIV infection and not
the viral syndrome for which you’d send
them home with a Z-Pak [azithromycin].”
As for the type of screening test, the
CDC recommends using an antigen/antibody immunoassay approved by the FDA
that detects HIV-1 and HIV-2 antibodies
as well as the HIV-1 p24 antigen, with a
supplemental test after a reactive assay
to differentiate between HIV-1 and HIV-2
antibodies.3,4 An HIV-1 nucleic acid test
is recommended if the supplemental
test is nonreactive or indeterminate or
if acute HIV infection or recent exposure is suspected.3,4 Kindall said that
the fourth-generation screening tests for
HIV, which look for the HIV antibody
and antigen and can identify an infection
as early as 2 weeks, are preferable and
that HIV RNA tests are appropriate for
assessing HIV viral copies in the blood.
PRIMARY CARE’S ROLE
IN MANAGING HIV
McComsey and Kindall pointed out the
relative lack of qualified health care
providers to treat HIV because many

nurse practitioners and physician assistants in primary care do not want
to manage patients living with HIV.
Kindall added that many programs that
prepare nurse practitioner candidates
for advanced practice provide minimal
training for HIV treatment.
“What they do get is how to diagnose,
how to order appropriate testing, and
when to order appropriate testing and
[to make] sure they...follow the recommended guidelines available as they
relate to HIV testing across a lifespan,”
Kindall said. “Beyond that, with regard to
treatment, once that infection is found,
the expectation is that the provider
will refer.”
However, Kindall noted that a referral
source may not be readily available, so how
to manage patients in the meantime—
while looking for a referral—remains an
unanswered question. “Are you going to
allow this patient to remain viremic in
your care…or can you safely start them
on something and get them going in the
right direction until you can get them
where they need to be?” he asked.
Kindall added that this may be particularly relevant in rural communities and
concluded that nurse practitioners and
physician assistants should be provided
with fundamental training on how to
perform a patient work-up and initiate
antiretroviral therapy while waiting for
availability of specialized care. 
References are available at
ContagionLive.com.
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PROVENT Trial: AZD7442 as Long-Acting
Preexposure Prophylaxis Protects
Against Symptomatic COVID-19
BY ALEXANDRA WARD, MA

BY NINA COSDON

A

n estimated majority of all new HIV cases
are contracted through injection drugs, with
2500 infections each year among people who
use drugs (PWUD). Despite this rise, the CDC reported
50% to 70% decreases in HIV testing once the COVID-19
pandemic hit.
In high-risk Kentucky, HIV testing stopped completely
at the start of the pandemic before resuming very slowly,
prompting investigators for Norton Healthcare to study
the acceptability of an HIV self-testing program. The
investigators sought to calculate descriptive statistics for
testing location, testing self-efficacy, reasons and motivations, ease of use, and preferences for future services.
The self-testing program, OraQuick In-Home HIV Test
(OraSure Technologies) was implemented by a Louisville,
Kentucky, health department to address the inadequate
testing among PWUD.
The investigators found that from May to June,
230 PWUD used the self-testing program (an average of
18 people/day). Of the participants, 87.8% self-tested at
the health department with the help of staff, and 12.2%
opted to test at home and return it to the facility later.
The study results showed that 77% of PWUD felt the
self-test kit made them feel more confident in tracking
their HIV status than traditional testing methods. The
most common reasons for choosing to self-test for HIV
were wanting to know their status (85%), the test was
free (37%), the results were fast (31%), there was more
privacy (23%), and they had engaged in recent high-risk
drug use and/or sexual behaviors (17%).
Almost all (97%) said the test kits were very easy to use.
For future testing, 33% said they would use the self-tests
monthly, 28% planned to use them every
3 months, 22% every 6 months, and 17%
annually. Seventy-two percent planned
to take the test kit at home next time,
and 28% wanted to test at the health
department with help from staff. 
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severe obesity, cardiac diseases, chronic
obstructive pulmonary disease, chronic
kidney disease, or chronic liver disease.
This group also comprised individuals with
immunosuppressive disease and those
taking immunosuppressive medications.
The average age of participants was
53.5 years, with approximately 43% of them
60 years or older. Approximately 46.5%
were female, 73% were White/Caucasian,
17% were Black/African American, 15%
were Hispanic, and 3% were Asian.
A total of 5197 participants in 87 sites
across the United States, United Kingdom,
Spain, France, and Belgium were randomized 2:1 to either 300 mg of AZD7442
(n = 3460) or saline placebo (n = 1737). In the
primary efficacy analysis (n = 5172), the risk
of developing symptomatic COVID‑19 was
reduced by 77% with AZD7442 (95% CI 46.0,
90.0) vs placebo (P < .001).
No cases of severe COVID-19 or COVID-19–
related deaths were reported in the study
drug arm; in the placebo group, investigators reported 1 case of severe/critical
COVID-19 and 2 COVID-19–related deaths.
The treatment was well tolerated, and
adverse events were balanced across both
the AZD7442 and placebo groups, occurring in 35% and 34%, respectively. A total of
2.4% and 2.1% of participants experienced
injection-site reactions in the AZD7442 and
placebo arms, respectively.
“The PROVENT data show that 1 dose of
AZD7442, delivered in a convenient intramuscular form, can quickly and effectively
prevent symptomatic COVID-19,” Myron J.
Levin, MD, professor of pediatrics and medicine at University of Colorado School of
Medicine and principal investigator on the
trial, said in a statement. “With these exciting
results, AZD7442 could be an important
tool in our arsenal to help people who may
need more than a vaccine to return to their
normal lives.” 
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Self-Testing for HIV
Proves Preferable,
Easy Among IV
Drug Users

lthough vaccination is a key COVID-19
prevention measure, additional
prophylaxis options are necessary
for individuals who are either ineligible for
immunization or who have comorbidities
that could contribute to a reduced immune
response to a vaccine.
In phase 3 trial results presented in a latebreaking session at IDWeek 2021, AZD7442
demonstrated statistical significance in
protecting against symptomatic COVID-19
infection and was well tolerated among the
study population.
The agent, in development by AstraZeneca,
comprises a combination of 2 long-acting
antibodies—tixagevimab (AZD8895) and
cilgavimab (AZD1061)—which were derived
from B cells donated by convalescent
patients who had been infected with the
SARS-CoV-2 virus. Delivered as 2 sequential intramuscular injections (150 mg each
of tixagevimab and cilgavimab), a single
administration could afford up to 12 months
of protection from symptomatic COVID-19
infection, according to the company.
PROVENT, the phase 3, randomized,
double-blind, placebo-controlled, multicenter
trial (NCT04625725), sought to evaluate both
the safety and efficacy of AZD7442 compared
with placebo, with the primary end point being
the first case of any SARS-CoV-2 reverse transcriptase–polymerase chain reaction-positive
symptomatic illness occurring postdose prior
to day 183.
Unvaccinated adults (> 18 years) without
a prior SARS-CoV-2 infection who may be
at risk of either inadequate response to
SARS-CoV-2 vaccination or SARS-CoV-2 exposure were eligible to participate. A negative
point-of-care SARS-CoV-2 serology test was
also required at the time of screening.
A total of 75% of participants had baseline comorbidities or other conditions that
placed them at an increased risk for severe
COVID-19 if infected, including diabetes,
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People Living With HIV Experience
a Diminished Immune Response to
COVID-19 mRNA Vaccines
BY ALEXANDRA WARD, MA

P

revious studies have shown that
people living with HIV (PLWH)
have exhibited a diminished immune response to vaccines such as
hepatitis B and influenza, leaving investigators concerned that the same
could hold true for messenger RNA
(mRNA) SARS-CoV-2 vaccination.
Armed with initial data demonstrating that COVID-19 disease severity appears higher among PLWH and
considering that limited data exist on

the specific responses to COVID-19
mRNA shots, a team from University
of California, San Francisco (UCSF)
sought to find out whether there are
differences in the immune response
to SARS-CoV-2 vaccination by HIV status or by mRNA vaccine type.
Their results, presented in a
late-breaking session at IDWeek
2021, show that PLWH measured 43%
lower anti-SARS-CoV-2 IgG antibodies
post vaccination compared with those

without HIV, meaning clinicians should
consider providing supplemental vaccination in the form of boosters for
this population.
To conduct the study, investigators
worked with a public hospital with a
large outpatient HIV clinic and saved
residual outpatient laboratory samples from all previously mRNA-vaccinated individuals in May 2021. Any
individuals with prior SARS-CoV-2
infection were excluded. A total of
100 PLWH were matched 1:1 with
100 outpatient HIV-negative adults,
who were receiving care for chronic medical conditions. Groups were
matched based on days since completion of second vaccination (minimum
10), sex, age plus or minus 5 years,
and type of mRNA vaccine.
Overall, 13% of each cohort were
female, with a median age of 59. A total of 25% of participants received the
mRNA-1273 vaccine and 75% received
the BNT162b2 vaccine. The median
CD4+ T-cell count was 511 (IQR: 351796) and 5 individuals had HIV RNA
greater than 200, among PLWH.
Investigators used mixed models to
compare nonresponse by HIV status,
with nonresponse defined as reciprocal pseudovirus neutralizing titer less
than 10 and anti-RBD IgG less than
10 relative fluorescent units.
The odds of pseudovirus neutralizing antibody nonresponse were
2.4-fold greater among PLWH compared with individuals without HIV
(95% CI, 1.1-5.4). Twelve PLWH and 5
people in the non-HIV group did not

mount an IgG response (P = .08), but
continuous anti-RBD IgG concentrations were 43% lower among PLWH
(95% CI, 0.36-0.88).
“Major predictors of response were
CD4+ count, suppressed viral load,
and whether the participant received
Moderna [higher response] or Pfizer
mRNA vaccine [lower response],” Matt
Spinelli, MD, MAS, assistant professor in the Division of HIV, Infectious
Diseases, and Global Medicine at
UCSF, and presenting author of the
study, told Contagion®.
Indeed, receipt of Pfizer’s BNT162b2
vaccine vs Moderna’s mRNA-1273
vaccine was associated with 77% lower neutralizing titers among PLWH.
When adjusting for age, sex, and
days post vaccination among PLWH,
investigators found that each 100cell increase in CD4+ T-cell count was
associated with 22% higher neutralizing antibody titers, and unsuppressed
HIV RNA greater than 200 was associated with 89% lower neutralizing
antibody titers.
“Plans to provide boosters to people living with HIV, with the data
currently available, seem reasonable, particularly to those with lower
CD4+ counts or unsuppressed viral
loads, although effective antiretroviral therapy is also very important for
these patients,” Spinelli said. “Next
steps include examining T-cell responses, as well as immune responses, to booster vaccination, which has
already started locally among people
living with HIV.” 

Increased Hygiene, Motivated by COVID-19,
Leads to Fewer C Difficile Cases
BY NINA COSDON
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C

lostridioides difficile is the leading cause
of hospital-associated infections, causing
an estimated $1 billion in annual health
care costs.
Investigators with Southern Illinois University
School of Medicine theorized that increased
attention to infection control due to the
COVID-19 pandemic would lead to decreased
incidence of C difficile, which can be effectively
prevented by good hand hygiene.
The investigators examined the incidence
rate of C difficile in a tertiary care hospital

for 2 full years (1 year before the COVID-19
pandemic and 1 year after). Initially the study
included nucleic acid amplification testing
for C difficile, but in March 2020, the methodology changed to testing for glutamate
dehydrogenase antigen and toxin A/B to
differentiate between asymptomatic colonization and infection.
Between January 1, 2019, and December
31, 2019, there were 182 C difficile infections
(1.29% per 1000 patient days). The next year
(January 1, 2020-December 31, 2020) showed

a significant decrease—51 C difficile infections
(0.39% per 1000 patient days). A study of hand
hygiene practices did not show a difference
between the 2 years; both had a reported 98%
compliance rate.
The investigators attributed this substantial decrease in C difficile incidence to the
widespread implementation of sanitation and
hygiene practices in response to COVID-19.
Specifically, the study named hand washing,
gowning, and social distancing as contributing
factors to the decrease in C difficile cases. 
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CASE STUDY

Figure 1. Bilateral Lower Extremity Skin Findings
on Initial Presentation

Figure 2. Noncontrast CT of Chest Showing Wedge-shaped, Peripheral Nodular Focus in Posterior Segment of Right Upper Lobe

Acute Coccidioidomycosis Acquired
By Man Crossing the US-Mexico Border
BY GREGORY M. HEMENWAY, BS; LUIS LANTIGUA TATEM, MD; AND ROCCO J. RICHARDS, MD
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FINAL DIAGNOSIS
Acute coccidioidomycosis in an immunocompetent host
HISTORY OF PRESENT ILLNESS
A 37-year-old male patient presented
to the emergency department with
severe bilateral lower-extremity pain
that prevented him from walking. Over
one week, he developed progressively
worsening bilateral knee tenderness
and painful red bumps over his shins
(Figure 1). Additionally, he reported
a new 2-day history of dry cough and
subjective fever.
MEDICAL HISTORY
Epilepsy (not on antiepileptic therapy)
KEY MEDICATIONS
None prior to admission
EPIDEMIOLOGICAL HISTORY
Three weeks prior to presentation, the
patient had emigrated from Guatemala,
crossing the US-Mexico border, where
he spent 7 days in the Arizona desert.
Subsequently, he relocated to New York,
where he began to develop symptoms.
He denied any recent insect bites, exposure to any animals, or a history of
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tuberculosis. He further denied alcohol,
tobacco, or illicit substance use. He was
sexually active with his wife. At the
time of presentation, he was employed
as a construction worker. Family history
was noncontributory.
PHYSICAL EXAMINATION
The patient was a well-developed and
well-nourished male in no acute distress.
He was saturating well on room air with
hemodynamically stable vital signs. His
cardiac exam was unremarkable. A
pulmonary exam revealed decreased
breath sounds at the right upper lobe
and dry cough with deep inspiration. The
patient had diffuse erythema over both
knees, which were tender to palpation.
Additionally, he had several dime-sized
erythematous subcutaneous nodules over
his bilateral shins, which were also painful
to the touch.
INITIAL STUDIES
On laboratory assessment, the patient
was found to have a white blood cell
count of 11.6 K/mm3 (50% neutrophils,
6.6% eosinophils; reference value: 4.5-10.8
K/mm3); hemoglobin, 12.5 g/dL (12.316.0 g/dL); hematocrit, 38.5% (38%-47%);
platelet count, 411 K/mm3 (150-410 K/

mm3); blood urea nitrogen, 9 mg/dL
(6-22 mg/dL); creatinine, 0.84 mg/dL
(0.5-1.5 mg/dL); aspartate aminotransferase, 26 U/L (4-35 U/L); alanine aminotransferase, 28 U/L (6-55 U/L); alkaline
phosphatase, 105 U/L (40-150 U/L); and
erythrocyte sedimentation rate, 41 mm/h
(0-10 mm/h).
CLINICAL COURSE
The patient’s dry cough prompted a
chest radiograph that showed a right
upper-lobe opacity. Given the patient’s
travel history, lung infiltrate, and skin
findings, infectious differential diagnoses
included endemic fungal infections such
as Cryptococcus, histoplasmosis, coccidioidomycosis, or blastomycosis. Bacterial
etiologies including tuberculosis were
considered as well. Because he was hemodynamically stable and not appearing
septic, antibiotics were deferred until
his work-up was completed. His skin
findings were diagnosed as erythema
nodosum based on their appearance and
anatomic location without performing
a skin biopsy. The patient was managed
with supportive care until the results of
diagnostic testing were obtained, and he
was started on appropriate therapy prior
to discharge.

CASE STUDY

Figure 3. Near Complete Resolution of Erythema Nodosum at
2-Week Follow-up Visit While on Fluconazole

DIAGNOSTIC PROCEDURES
AND RESULTS
A CT scan of the chest (Figure 2) showed
a wedge-shaped, peripheral nodular
focus in the posterior segment of the
right upper lobe (25 × 22 × 20 mm).
A Coccidioides enzyme-linked immunosorbent assay was positive for IgM
1.8 (positive > 1.5) and IgG 4.0 (positive > 1.5). A Coccidioides antibody test
by complement fixation was positive
with a titer of 1:8. Other tests including
QuantiFERON-TB Gold, Cryptococcus
serum antigen, Histoplasma antibodies,
and Blastomyces serum antibodies
were negative.
TREATMENT
Due to his inability to walk and perform
his job as a construction worker, the
patient was started on fluconazole 400 mg
daily for 8 weeks. At the patient’s 2-week
follow-up, his symptoms were markedly
improved with near complete resolution
of his erythema nodosum (Figure 3). His
erythrocyte sedimentation rate decreased
from 41 mm/h to 7 mm/h after 1 month of
treatment. The patient was able to return
to full duty at work.
DISCUSSION
Coccidioidomycosis, known colloquially
as “Valley Fever,” is a systemic fungal
infection caused by the fungi Coccidioides
immitis and C posadasii. The region
most highly endemic for exposure to
C immitis is in the Arizona counties
on the US-Mexico border. Additionally,
the state of California has seen a large

rise in number of cases over the past
few decades, including in the prison
system population.1-3 Upon disruption of
uninhabited soil by natural disaster or
human activity, Coccidioides arthroconidia are released and become airborne.
Fluctuations in temperature and precipitation associated with seasonal change
in both Arizona and California have
been correlated with greater fungal
growth and spore dissemination as well
as increased incidence of infection.3-6
Furthermore, global climactic changes
including
increasing
temperatures,
wind speeds, aridity, and
frequency of wildfires may
worsen the disease burden
of endemic fungal infections.7
This will continue to be relevant among individuals of
lower socioeconomic status
and immigrant populations8
who often find work in these
areas. Because many of these
patients are undocumented
and live transiently in
endemic regions, incedences
may be underreported.
Coccidioidomycosis may
present with a wide range
of clinical manifestations,
from asymptomatic or a
mild febrile flu-like illness to
pulmonary infection and, less
commonly, severe life-threatening disseminated disease.
Pulmonary disease can resemble a typical
lobar community-acquired pneumonia
(CAP), and in endemic regions, up to
25% of patients presenting with CAP will
have coccidioidomycosis.9 Alternatively,
pulmonary infiltration can be diffuse
and reticulonodular in appearance. In
addition to the classic pulmonary findings, roughly 50% of patients with symptomatic coccidioidomycosis will have
cutaneous manifestations.10
For our patient, the inability to work
was secondary to severe arthralgias and
pain associated with erythema nodosum
(EN), an immunological disorder of
subcutaneous nodules and the most
common form of panniculitis.11 EN is
often the presenting skin finding of a
systemic inflammatory illness.12 Bacterial
or fungal infection, inflammatory bowel
disease, tuberculosis, sarcoidosis, cancer,
or drugs may be the underlying cause,
activating a delayed-type hypersensitivity reaction. Streptococcal pharyngitis
accounts for 30% to 50% of EN cases in
adults.12 In coccidioidomycosis, EN is

the most common cutaneous finding,
typically 1 to 3 weeks after the onset
of pulmonary symptoms.10 On biopsy,
no pathogens are seen within the soft
tissue, which typically shows granulomatous inflammation, septal fibrosis, and
mononuclear infiltrate. Interestingly, the
presence of EN in patients with coccidioidomycosis confers a favorable prognosis
due to a suggested immune response.
Caring for the immigrant community
can be challenging, and as physicians,
we must be aware of the hazards and
exposures our patients experience before
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Coccidioidomycosis
should be considered
part of the differential
diagnosis of any
hospitalized immigrant
who has traveled across
the southern border of
the United States.
they arrive at their destination. The worsening political landscape of Central and
South America will continue to place
more individuals at risk for potential exposure to coccidioidomycosis
and other endemic infections during
lengthy and arduous travel. Obtaining
an appropriate travel history for our
patient who came across the southern
border of the United States triggered a
fungal work-up and, ultimately, a diagnosis of acute coccidioidomycosis. We
were thus able to avoid the unnecessary
use of antibiotics while providing the
appropriate drug therapy and follow-up.
Coccidioidomycosis should be considered
part of the differential diagnosis of any
hospitalized immigrant who has traveled
across the southern border of the United
States. To our knowledge, this entity is
underrecognized and underreported in
the immigrant community. 
References are available at
ContagionLive.com.
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A VICIOUS CYCLE
WITH SIGNIFICANT BURDEN
WHAT COULD BE THE
CONSEQUENCES OF RECURRENT
C. DIFFICILE INFECTION?

Learn why it requires aggressive action

THE CDC ACKNOWLEDGES
C. DIFFICILE INFECTION AS A
MAJOR AND URGENT THREAT.1

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

THE CONSEQUENCES OF
RECURRENCE ARE SIGNIFICANT,
POTENTIALLY DEADLY.2

Now is the time to learn how Ferring is shedding light on the link between disease and disruptions in the gut
microbiome, exploring the potential for repopulating its diversity and restoring hope to patients.
References: 1. Centers for Disease Control and Prevention. 2019 Antibiotic Resistance Threats Report: Clostridioides Difficile. https://www.cdc.
gov/drugresistancxqe/pdf/threats-report/clostridioides-difficile-508.pdf. Accessed April 8, 2021. 2. Lessa FC, Mu Y, Bamberg WM, et al. Burden of
Clostridium difficile infection in the United States. N Engl J Med. 2015;372(9):825-834. 3. Cornely OA, Miller MA, Louie TJ, Crook DW, Gorback SL.
Treatment of first recurrence of Clostridium difficile infection: fidaxomicin versus vancomycin. Clin Infect Dis. 2012;55(suppl 2):s154-s161.
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