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COVID-19-ASSOCIATED PULMONARY
ASPERGILLOSIS, FUNGEMIA, AND PNEUMOCYSTOSIS
IN THE INTENSIVE CARE UNIT:

A RETROSPECTIVE MULTICENTER OBSERVATIONAL COHORT DURING
THE FIRST FRENCH PANDEMIC WAVE

Microbiology Spectrum, 2021 October 31; 9(2):e0113821

AUTHORS: BRETAGNE S, S1TBON K, BOTTEREL E ET AL., FOR THE FRENCH MYCOSES STUDY GROUP
CENTRE FOR CORRESPONDENCE: INSTITUT PASTEUR, UNIVERSITE DE PARIS, CNRS UMR 2000, UNITE DE

MYCOLOGIE MOLECULAIRE, CENTRE NATIONAL DE REFERENCE MYCOSES INVASIVES ET ANTIFONGIQUES, PARIS, FRANCE

BACKGROUND & AIM: Fungal coinfec-
tions, including aspergillosis and yeast
infections, have been reported in patients
with COVID-19 pneumonia treated in
intensive care units (ICUs). This study
assessed patterns of invasive fungal disease
and clinical outcomes among ICU patients
with COVID-19 pneumonia during the first
wave of the pandemic.

STUDY DESIGN: Retrospective, multicen-
tre, observational cohort study.

ENDPOINTS: Time to occurrence of fungal
coinfection in the ICU; mortality rates.

METHOD: Clinical and laboratory data
were collected for cases of COVID-19-asso-
ciated pulmonary aspergillosis (CAPA),
fungaemia (CA-fungaemia) and pneumo-
cystosis (CA-PCP) occurring in patients
with COVID-19 pneumonia in the ICUs of
36 centres across France between February
and May 2020. Endpoints were compared
between different fungal coinfections.

Time from ICU admission to diagnosis of fungal coinfection
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CA=COVID-19-associated; PA=pulmonary aspergillosis; PCP=pneumocystosis

RESULTS: Overall, 244 patients with
COVID-19 pneumonia (mean age 64.7
years) experienced 257 episodes of fungal
coinfection (154 CAPA, 81 CA-fungaemia,
17 CA-PCP and 5 other moulds). Median
time from ICU admission to fungal coin-
fection was 1 day for CA-PCP, 9 days for
CAPA and 16 days for CA-fungaemia
(p<0.0001); figure. Median length of ICU
stay was 16, 26 and 33 days for patients
with CA-PCP, CAPA and CA-fungaemia,
respectively. Among patients with CAPA,
the mortality rate was 76.7% in those with
EORTC/MSGERC-defined immunosuppres-
sive factors compared with 45.2% in those
with pre-existing pulmonary disease and
36.6% in those with neither (p=0.001). The
greater the number of positive microbiologi-
cal diagnostic criteria in CAPA patients, the
higher the mortality rate (p=0.002). Among
patients with CA-fungaemia, 59.3% of
episodes were due to Candida albicans and
45.7% of patients died. Among patients
with CA-PCP, 58.8% of episodes occurred
in patients with immunosuppressive risk
factors and 29.5% died.

CONCLUSIONS: Fungal coinfections in
ICU patients with COVID-19 pneumonia
differed with respect to timing and out-
comes. The data suggest CAPA was often
hospital-acquired and might benefit from
early antifungal intervention. CA-fungaemia
may be linked to prolonged ICU stays,
whereas CA-PCP may develop prior to ICU
admission.

https://doi.org/10.1128/Spectrum.01138-21
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ASPERGILLUS INFECTIONS

The New England Journal of Medicine, 2021 October 14; 385(16):1496-509

AUTHORS: THompsoN GR 3rD, YounG JH

CENTRES: DEPARTMENT OF MEDICINE, D1VISION OF INFECTIOUS DISEASES; DEPARTMENT OF MEDICAL

MICROBIOLOGY AND IMMUNOLOGY, UNIVERSITY OF CALIFORNIA, DAVIS, SACRAMENTO, CALIFORNIA; AND DEPARTMENT

OF MEDICINE, DIVISION OF INFECTIOUS DISEASE AND INTERNATIONAL MEDICINE, PROGRAM IN ADULT TRANSPLANT

INFECTIOUS DISEASE, UNIVERSITY OF MINNESOTA, MINNEAPOLIS, USA

BACKGROUND & AIM: Air-born Aspergil-
lus conidia (spores) are ubiquitous in the
environment. In most people with a healthy
immune system, inhalation of these spores
will not result in colonization or infection.
However, individuals who are affected by
the spores can show a wide range of clinical
manifestations, from asymptomatic coloni-
zation to invasive infection. Invasive asper-
gillosis (IA) is the most devastating form of
the disease and is associated with high mor-
bidity and mortality. Following a previous
review by the authors published in 2009,
the aim of the current review was to outline
more recent progress in the understand-

ing of Aspergillus infections. This abstract
focuses on IA.

ARTICLE TYPE: Review.

FINDINGS: IA primarily occurs in people
with immunosuppression. Advances since
2009 include the recognition of new risk
factors for IA, such as an intensive care unit
stay, respiratory viral infections (e.g. influ-
enza or severe acute respiratory syndrome
coronavirus 2) and chimeric antigen recep-
tor T-cell therapy. Additionally, molecular
studies have identified new polymorphisms
that predispose some people to IA.

The diagnosis of invasive infection
relies on obtaining tissue or bronchoal-
veolar lavage samples for culture or his-
topathological assessment, which can be
difficult. In patients with suspected disease,
non-invasive diagnostic methods (e.g.

galactomannan, 1,3-B-D-glucan and poly-
merase chain reaction) can now be used to
supplement radiographic imaging.

Management of patients with TA
requires early recognition of infection and
the prompt provision of antifungal therapy.
Current antifungal options for the treat-
ment of patients with aspergillosis include
voriconazole, isavuconazole, posaconazole,
itraconazole, lipid amphotericin B formula-
tions, amphotericin B deoxycholate and
echinocandins. Voriconazole and isavucona-
zole are recommended first-line therapies.
Evidence supporting posaconazole as a first-
line therapy for aspergillosis was provided
by a 2021 randomized trial in which this
agent demonstrated non-inferiority to vori-
conazole, with fewer adverse events. Con-
flicting results have been reported regarding
the effect on survival of a voriconazole—
echinocandin combination.

High-risk patients (e.g. haematopoietic-
cell transplant recipients) should receive
antifungal prophylaxis. Posaconazole has
shown efficacy in the prevention of aspergil-
losis in patients undergoing chemotherapy
for acute myeloid leukaemia and in those
with severe graft-versus-host disease after
haematopoietic-cell transplantation.

CONCLUSION: Despite continuing
advances in antifungal treatment, prophy-
laxis and diagnostic testing, the manage-
ment of patients with [A continues to pose a
challenge to physicians.

https://doi.org/10.1056/NEJMra2027424
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IMPACT OF CHANGES OF THE 2020 CONSENSUS
DEFINITIONS OF INVASIVE ASPERGILLOSIS
ON CLINICAL TRIAL DESIGN:
UNINTENDED CONSEQUENCES FOR PREVENTION TRIALS?

Open Forum Infectious Diseases, 2021 September 9; 8(10):0fab441

AUTHORS: WINGARD JR, ALEXANDER BD, BADEN LR, CHEN M, SUGRUE MW, LEATHER HL, CALIENDO AM,
Crancy CJ, DEnNING DW, MarTY FM, NGuYEN MH, WHEAT L], LoGgan BR, Horowitz MM, MARR KA
CENTRE FOR CORRESPONDENCE: DEPARTMENT OF MEDICINE, UNIVERSITY OF FLORIDA COLLEGE OF MEDICINE,

GAINESVILLE, FLORIDA, USA

BACKGROUND & AIM: The 2002
EORTC/MSG criteria for classifying
patients with invasive fungal diseases (IFDs)
were revised in 2008 and 2020. The 2020
revision made two major changes to inva-
sive aspergillosis (IA) criteria (raising the
galactomannan assay threshold for prob-
able IA and allowing diagnosis using PCR
testing) that might affect whether patients
are classified as having proven, probable
or possible IA. This study explored how
the change in the galactomannan threshold
could affect IA diagnosis and clinical trials
of antifungal agents.

STUDY DESIGN: Post hoc analysis.

ENDPOINT: Number of patients
reclassified.

METHOD: Patients with IA/IFD from two
US datasets were classified using both the
2008 and 2020 EORTC/MSG criteria: 277

Reclassification of invasive aspergillosis cases using the 2020 EORTC/MSG criteria
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2 Includes one case reclassified as probable IFD

from the AsTeC Biorepository and 88 hae-
matopoietic-cell transplant (HCT) recipients
from the BMT CTN 0101 randomized,
double-blind, IFD prevention trial of flu-
conazole versus voriconazole.

RESULTS: Among the 365 patients (130
haematological malignancies, 194 HCT
recipients, 25 lung transplant recipients and
16 ‘other’), 226 were classified as proven or
probable IA and 139 as possible IFD using
the 2008 criteria. Applying the 2020 criteria
led to 41 patients being reclassified from
probable IA to possible IA (#=40) or prob-
able IFD (n=1) (figure), all but one of them
in the HCT and malignancy groups. Use of
the 2020 criteria led to a delay in establish-
ing a diagnosis of probable IA in 15% of
cases, by a median of 3 (range 1-105) days.
Similar numbers of patients were reclassi-
fied in each of the BMT CTN 0101 trial
arms, and reclassification did not affect
12-week survival of either those reclassified
or not reclassified.

CONCLUSIONS: Fewer patients met the
criteria for probable IA using the more
stringent 2020 EORTC/MSG criteria. Use
of the new criteria will necessitate more
patients being recruited into future preven-
tion trials to maintain statistical power. It
could also lead to more severely ill patients
being included, hindering comparisons with
earlier trials. The analysis did not address
PCR testing as this was not performed in
the source datasets.

https://doi.org/10.1093/0fid/ofab441
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MOLECULAR EPIDEMIOLOGY
OF AZOLE RESISTANT ASPERGILLUS FUMIGATUS
IN FRANCE SHOWS PATIENT AND
HEALTHCARE LINKS TO ENVIRONMENTALLY
OCCURRING GENOTYPES

Frontiers in Cellular and Infection Microbiology, 2021 September 29; 11:729476

AUTHORS: RoccHi S, SEWELL TR, VALoT B, GoDEAU C, LABOISSIERE A, MiLLON L, FisHER MC
CENTRES: DEPARTMENT OF PARASITOLOGY AND MYCOLOGY, CENTRE HOSPITALIER UNIVERSITAIRE; CHRONO-

ENVIRONNEMENT RESEARCH TEAM UMR/CNRS-6249, BOURGOGNE-FRANCHE-COMTE UNIVERSITY, BESANGON, FRANCE;

AND MEDICAL RESEARCH CoOUNCIL (MRC) CENTRE FOR GLOBAL INFECTIOUS DISEASE ANALYSIS, DEPARTMENT OF

InFECTIOUS DISEASE EPIDEMIOLOGY, IMPERIAL SCHOOL OF PUBLIC HEALTH, IMPERIAL COLLEGE LOoNDON, LoNDON, UK

BACKGROUND & AIM: It is important

to understand whether genotypes of azole-
resistant Aspergillus fumigatus (ARAf) are
randomly distributed or cluster geographi-
cally, and whether a common source of
colonization can be identified. The mycol-
ogy team of Besancon in eastern France has
been systematically screening clinical and
environmental samples for A. fumigatus
since the 2000s, and has now collected
1100 strains of the Aspergilli complex (A.
fumigatus and cryptic species) from the
region. The aim of this study was to assess
the genetic relatedness of a retrospective
sample of 225 azole-susceptible (ASAf)
and ARAf samples from that collection by
comparing them with worldwide data from
genotype databases.

STUDY DESIGN: Genotyping study.

ENDPOINT: Genotype richness (total num-
ber of unique multilocus genotypes; MLGs)

METHOD: All 113 ARAf isolates obtained
between 2012 and 2018 (29 from patients
and 84 from the environment) were
included in the genetic relatedness analysis,
and 112 ASAf isolates (five from patients
and 107 from the environment) were ret-
rospectively selected from the available
collection according to the origin of the
ARAf isolates. Microsatellite genotyping
was performed to assess the genetic related-
ness of the 225 ASAf and ARAf isolates;

local TR34/L98H isolates (the most com-
mon resistance mechanism) were analysed
to determine proximity according to their
origin; and local TR3,4/L98H isolates were
compared with those from worldwide data.

RESULTS: ARAf samples were generally
recovered from patients with cystic fibro-
sis, while the environmental isolates were
from market gardens and sawmills. More
than 80% of ARAf isolates had the TR 34/
L98H cyp51A allele. The ARAf group

had less genotypic richness than the ASAf
group, with a total of 53 versus 102 MLGs.
Dominant local TR34/L98H genotypes
were found to be isolated in different sam-
ple types at different dates (in other words,
came from different patients and types of
environment), although isolates from hospi-
tal air and patients were linked. Genotypes
from the various environments were highly
diverse. Some identical clonal genotypes
were found in both the eastern France
region and the rest of the world (mainly
Australia), while others were potentially
specific to eastern France.

CONCLUSIONS: Reduced genetic diver-
sity of TR34/L98H isolates was found in
azole-resistant versus -susceptible strains
of A. fumigatus, suggesting a more recent
emergence of the resistant genotype. Some
genotypes found were specific to the area
and some were identical to those in other
countries.

https://doi.org/10.3389/fcimb.2021.729476
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WHEN TO CHANGE TREATMENT
OF ACUTE INVASIVE ASPERGILLOSIS:
AN EXPERT VIEWPOINT

The Journal of Antimicrobial Chemotherapy, 2021 December 24, 77(1):16-23

AUTHORS: Stavin MA, CHEN YC, CORDONNIER C, CORNELY OA, CUENCA-ESTRELLA M, DONNELLY JP, GROLL AH,
LortHOLARY O, MARTY FM, Nucct M, Rex JH, RiyNDERs BJ, THoMmPsoN GR, VERwEI] PE, WHITE PL, HARGREAVES R,

HARVEY E, MAERTENS JA

CENTRE FOR CORRESPONDENCE: DEPARTMENT OF INFECTIOUS D1SEASES, PETER MACCALLUM CANCER CENTRE,
NATIONAL CENTRE FOR INFECTIONS IN CANCER, SIR PETER MACCALLUM DEPARTMENT OF ONCOLOGY, UNIVERSITY OF

MELBOURNE, PARKVILLE, VICTORIA, AUSTRALIA

BACKGROUND & AIM: Current guidelines
vary on when and why initial treatment
should be changed in immunocompromised
patients with invasive aspergillosis (IA). To
provide further clarity on this subject, the
pharmaceutical company F2G convened

an international advisory board of clini-
cians and scientists (including haematolo-
gists, infectious disease specialists, medical
mycologists and molecular microbiologists)
with expertise in diagnosing and managing
invasive fungal diseases (IFDs). One of the
goals of the advisory board was to develop
criteria for changing antifungal therapy in
patients who are receiving prophylaxis or
being treated for IA.

ARTICLE TYPE: Advisory group
recommendations.

FINDINGS: The group agreed that patients
who develop clinical or diagnostic evidence
of breakthrough infection after having
received mould-active prophylaxis at an
adequate drug level for >3 days should have
their antifungal therapy changed.

Primary antifungal treatment for [A
should be given for =8 days to allow an
effect to be seen, before the patient can be
considered to have refractory disease. Rea-
sons for changing the first-line treatment
were broken down by the time since initia-
tion. At any time, the primary antifungal
agent should be changed if a pathogen
resistant to that therapy is identified. At

https://doi.org/10.1093/jac/dkab317

days 8-14, treatment should be changed
if: the serum galactomannan index has
not fallen by either 1 unit or to <0.5 units
(based on measurements taken =7 days
apart); positive galactomannan is identi-
fied from bronchoalveolar lavage fluid in a
patient without a previous positive test; the
patient shows clinical deterioration consist-
ent with persisting or progressive IFD, with-
out any other identifiable reason; or clinical
or radiological evidence of a distinct new
site of infection is found. At =15 days after
therapy initiation, any of the previous crite-
ria, or the progression of the original lesions
on imaging with no change in immune sta-
tus, should prompt a change in antifungal
therapy.

Other than culture of a resistant organ-
ism or a new lesion on radiology, there
is no single diagnostic test that, in isola-
tion, indicates the need to change therapy.
Instead, an approach that integrates clinical,
radiological and mycological findings is
recommended. An understanding of local
epidemiology is required so that an appro-
priate therapy can be chosen if the patient
is switched to a second-line agent in the
absence of an identified pathogen.

CONCLUSIONS: The treatment of IA is
challenging. An advisory board has pro-
vided pragmatic criteria to help clinicians
decide when to change therapy for break-
through or progressive infections.
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RISK FACTORS FOR INVASIVE CANDIDA INFECTION
IN CRITICALLY ILL PATIENTS -
A SYSTEMATIC REVIEW AND META-ANALYSIS

Chest, 2021 October 18; Epub ahead of print

AUTHORS: THoMAS-RUDDEL D, SCHLATTMANN P, PLETZ M, KurzA1 O, BLoOS F

CENTRE FOR CORRESPONDENCE: JeNA UNIVERSITY HOSPITAL, DEPARTMENT OF ANESTHESIOLOGY AND INTENSIVE

CARE MEDICINE, JENA, GERMANY

BACKGROUND & AIM: Candida spp.

are responsible for 80% of invasive fungal
infections in intensive care units (ICUs).
Invasive Candida infections (ICI) are associ-
ated with a high risk of death, especially in
patients with septic shock in whom antifun-
gal therapy has been delayed. As the early
identification of ICI is difficult, guidelines
recommend empirical antifungal therapy in
patients with sepsis. However, many risk
factors for ICI have been identified and
most are non-specific; hence, their broad
application would result in the majority of
ICU patients with sepsis being considered
eligible for empirical antifungal therapy.
The aim of this meta-analysis was to iden-
tify the most important risk factors for the
development of ICI in adult ICU patients.

STUDY DESIGN: Systematic review and
meta-analysis.

ENDPOINTS: Factors associated with the
risk of ICI.

Factors associated with the highest risk of invasive Candida infections in adults admitted
to intensive care units (ICUs) in univariate analyses

Risk factor

Unadjusted odds ratio Number of studies

(95% confidence interval)

Length of ICU stay 17.3 (4.1-73.0) 4
Broad-spectrum antibiotics for >72 hours  5.61 (3.56-8.84) 16
Blood transfusion 4.89 (1.46-16.34) 4
Candida colonization 4.74 (1.57-14.25) 12
Central venous catheter 4.66 (2.68-8.10) 18
Total parenteral nutrition 4.56 (3.32-6.26) 24

METHOD: A search of five electronic data-
bases for cohort and case—control studies
involving adults admitted to an ICU that
assessed risk factors for the occurrence

of ICI identified 34 studies assessing 29
possible risk factors. Pooled adjusted uni-
variate and multivariable odds ratios were
calculated using a general inverse variance
method with a random-effects model. Het-
erogeneity between studies was assessed.

RESULTS: In univariate analysis, factors
associated with the highest risk of ICI
included length of ICU stay, receipt of
broad-spectrum antibiotics for >72 hours,
blood transfusion, presence of Candida col-
onization or a central venous catheter, and
receipt of total parenteral nutrition (table).
Significant between-study heterogeneity was
observed for 12 risk factors. In adjusted
multivariable analyses (involving 17 stud-
ies and 15 risk factors), pooled odds ratios
were highest for immunosuppression (OR
14.1, 95% CI1 0.10-1945.2) and mechani-
cal ventilation (OR 6.6, 95% CI 0.45-95.8)
(two studies each), whereas length of ICU
stay was not associated with a significant
risk of ICI (three studies).

CONCLUSIONS: Numerous factors were
associated with the risk of developing

ICI in ICU patients. Limited multivariate
analysis data and the small number of stud-
ies reporting each risk factor restricted the
ability to identify risk factors independently
associated with ICI.

https://doi.org/10.1016/j.chest.2021.08.081




FramingHam

on systemic fungal infections

INVASIVE FUNGAL DISEASE
IN PATIENTS WITH NEWLY DIAGNOSED
ACUTE MYELOID LEUKEMIA

Journal of Fungi, 2021 September 15; 7(9):761

AUTHORS: WasyrLysHYN Al LINDER KA, KAUFFMAN CA, RicHARDS BJ, MAURER SM, SHEFFIELD VM,

Benitez Coron L, MiceLt MH

CENTRES: DivisioN oF INFECTIOUS DISEASES; AND DEPARTMENT OF PHARMACY, UNIVERSITY OF MICHIGAN HEALTH

SysTEM; INFECTIOUS DISEASES SECTION, VA ANN ARBOR HEALTHCARE SYSTEM; AND MICHIGAN INSTITUTE FOR

CLINICAL & HEALTH RESEARCH, ANN ARBOR, MICHIGAN, USA

BACKGROUND & AIM: Patients with hae-
matological malignancies, including those
with acute myeloid leukaemia (AML), may
develop invasive fungal disease (IFD), a
complication associated with high morbid-
ity. Although mould-active prophylaxis has
been shown to be beneficial in high-risk
patients, up to 18% of AML patients expe-
rience breakthrough IFD. In recent years,
the development of new antifungals and
improved formulations of existing agents
has led to changes in antifungal prophylaxis
strategies for AML patients. The aim of this
study was to evaluate the effectiveness of
current prophylaxis for preventing IFD in
patients with AML.

STUDY DESIGN: Single-centre, retrospec-
tive, cohort study.

ENDPOINTS: IFD and factors associated
with IFD; mortality.

METHOD: The study population comprised
251 adults with newly diagnosed AML (148
primary AML, 76 antecedent myelodys-
plastic syndrome, 27 secondary AML) who
began induction chemotherapy between
June 2014 and January 2019. Patients were
followed for 1 year after beginning chemo-
therapy or until death.

RESULTS: Overall, 157 patients (63%)
received one cycle of induction chemotherapy
and 94 (37%) received two or more cycles.
Seventy-five patients (30%) underwent an

allogeneic haematopoietic-cell transplant
within the first year after starting induction
chemotherapy, 52 (69%) of whom developed
graft-versus-host disease. Seventeen of the
251 patients (7%) developed proven (n=4)
or probable (n=13) IFD. Twelve of the cases
of IFD (71%) were mould infections, includ-
ing invasive pulmonary aspergillosis (7=6),
mucormycosis (n=3), fusariosis (7=3), Preu-
mocystis pneumonia (#=3) and invasive can-
didiasis (n=2). Eight cases of breakthrough
IFD, seven of them due to moulds, occurred
in patients taking antifungal prophylaxis.
Compared with patients without IFD, those
with proven/probable IFD were significantly
older (hazard ratio 1.046, 95% confidence
interval 1.002-1.093; p=0.04) and had a
greater number of cumulative neutropenic
days (HR 1.038, 95% CI 1.018-1.059;
$=0.0001). Cause-specific proportional haz-
ards regression showed that the risk of IFD
increased by 3.8% for each day of neutro-
penia per 100 days of follow-up. The risk of
IFD was also significantly elevated in patients
with relapsed/refractory AML (HR 7.562,
95% CI2.585-22.123; p=0.0002). Kaplan—
Meier survival analysis revealed significantly
higher 1-year mortality among patients who
developed proven/probable IFD compared
with those who did not (76 % versus 36 %,
=0.02).

CONCLUSIONS: Despite the use of anti-
fungal prophylaxis, 7% of AML patients
developed IFD, which was associated with
an increased risk of mortality.

https://doi.org/10.3390/jof7090761
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PATHOGENESIS OF RESPIRATORY VIRAL
AND FUNGAL COINFECTIONS

Clinical Microbiology Reviews, 2021 November 17; 35(1):e0009421

AUTHORS: Sarazar F, BigneLL E, BRown GD, Cook PC, WARRIS A
CENTRE: MeDpicAL RESEARCH CouNcIL CENTRE FOR MEDICAL MYCOLOGY, UNIVERSITY OF EXETER, EXETER, UK

BACKGROUND & AIM: People with severe
viral respiratory tract infections, such as
pneumonia or COVID-19 infection, are
now known to be at high risk of develop-
ing a fungal coinfection, often caused by
Aspergillus species. The aim of this review
was to describe the current understanding
of the pathogenesis of invasive fungal infec-
tion following severe viral pneumonia, in
particular influenza-associated pulmonary
aspergillosis (IAPA) and COVID-19-associ-
ated pulmonary aspergillosis (CAPA).

ARTICLE TYPE: Review.

FINDINGS: Susceptibility to fungal coinfec-
tions in individuals suffering from severe
viral pneumonia is mediated by several
major mechanisms, including innate immu-
nity (with roles for the epithelial barrier,
phagocytes and antigen-presenting cells),
T-cell responses, and adaptive humoral and
cytotoxic responses. The copathogenesis of
such infections involves a dynamic inter-
play between the immune defences and the
infecting organisms.

Clinical studies have shown wide vari-
ations in the incidence of IAPA and CAPA,
probably due to differences in environmen-
tal and/or genetic factors, the type of circu-
lating viral strain, treatments given for the
critical illness, and the use and availability
of fungal diagnostic tools.

Treatment modalities commonly
used in severely ill patients, including

antibiotics, antivirals and immunomodula-
tory therapies, can increase susceptibility to
respiratory fungal coinfections. For exam-
ple, studies have reported an association
between the use of corticosteroids and the
incidence of invasive pulmonary aspergillo-
sis in critically ill patients with COVID-19.
Recent clinical trials have also indicated
that, although adding the anti-interleukin-6
agent tocilizumab to corticosteroids can
improve outcomes in patients with severe
COVID-19 infection, such patients are at
increased risk of developing CAPA and may
then be at increased risk of dying. Further
work is needed to understand whether
tocilizumab increases susceptibility to res-
piratory fungal coinfections and worsens
outcomes. In addition, meta-analyses of
retrospective studies may help to clarify the
role of immunosuppressive therapies in the
risk of fungal coinfection in patients with
COVID-19.

CONCLUSIONS: Coinfection with viral
and fungal pathogens is increasingly being
recognized, and mortality is increased
among patients with IAPA or CAPA. Vari-
ous immune pathways are implicated in
the pathogenesis of such coinfections.
Comprehensive epidemiological data on
coinfections are needed, in order to better
determine the incidence, clinical features
and characteristics of secondary fungal
infections in patients with influenza or

COVID-19.

https://doi.org/10.1128/CMR.00094-21
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BACKGROUND & AIM: Invasive mould
infections (IMIs) increase the risk of mor-
tality in patients undergoing allogeneic
hematopoietic-cell transplant (HCT). Com-
bination antifungal therapy could poten-
tially be more effective than monotherapy,
but prospective trials have not shown this.
The current study examined usage of com-
bination therapy in a tertiary hospital to
shed light on how and when it was used in
clinical practice.

STUDY DESIGN: Retrospective, single-
centre, cohort study.

ENDPOINTS: Primary: frequency of, and
indications for, combination therapy. Sec-
ondary: therapy duration and 12-week and
1-year mortality.

METHOD: The study analysed records for
515 patients who underwent allogeneic
HCT between January 2010 and January
2020 and subsequently developed proven
or probable IMI and were followed up

for =1 year, distinguishing between those
with invasive aspergillosis (IA) and those
with other IMIs. Combination therapy was
defined as treatment with two or more anti-
fungals for =3 days.

RESULTS: Overall, 47 (9.1%) patients were
treated for 48 episodes of IMI, of which
33/48 (68.7%) were IA and 15/48 (31.3%)
were non-IA infections. Overall, 23 (49%)
patients received monotherapy only, 4 (9%)

received combination therapy only and

20 (42%) received both monotherapy and
combination therapy. This therapy split did
not vary between IA versus non-IA infec-
tions, nor did the median time to start of
combination therapy (9 days versus 6 days,
$=0.46). The main reasons for starting
combination therapy were severe infection
(38%) and lack of antifungal susceptibility
data (30%). Both IA and non-IA patients
who received combination therapy were
given a median of two courses. Combina-
tion therapy duration tended to be longer in
non-IA patients (median 28 days versus 14
days for IA). The most common drug com-
binations used were liposomal amphotericin
B plus either an azole (28%) or echino-
candin (21%), with no striking differences
between IA and non-IA patients. Overall,
14 (30%) patients died in the first 12 weeks
and 30 (64%) died within 1 year, with a
median time from diagnosis to death of 123
days for IA patients and 150 days for non-
IA patients. Those given 250% of treatment
as combination therapy were more likely to
die in the first 12 weeks, especially if they
had non-IA infections, which may indicate
that this group received combination ther-
apy because they had a worse prognosis.

CONCLUSIONS: Combination antifungal
therapy was used in highly variable ways

in the treatment of IMI after allogeneic
HCT at this tertiary centre, and no evidence
emerged of superiority over monotherapy.

https://doi.org/10.3390/jof7100811




FramingHam

on systemic fungal infections

CRYPTOCOCCUS GATTII SPECIES COMPLEX
AS AN OPPORTUNISTIC PATHOGEN:

UNDERLYING MEDICAL CONDITIONS ASSOCIATED
WITH THE INFECTION

mBio, 2021 October 26; 12(5):¢0270821

AUTHORS: YanG DH, ENGLAND MR, SaLvaTor H, ANjum S, PARK YD, MARR KA, CHU LA, GOVENDER NP,

LockHART SR, DEsNOS-OLLIVIER M, CHEN S, HALLIDAY C, KaN A, CHEN ], WOLLENBERG KR, ZELAZNY A, PERFECT JR,

CHANG YC, BEnNETT JE, HoLLAND SM, MEYER W, WiLLiAMSON PR, KwoN-CHUNG K]
CENTRE FOR CORRESPONDENCE: NATIONAL INSTITUTE OF ALLERGY AND INFECTIOUS DISEASES, BETHESDA,

MaARyLAND, USA

BACKGROUND & AIM: Cryptococcosis

is caused by Cryptococcus neoformans and
C. gattii species complexes. C. neotransfor-
mans is an opportunistic pathogen primarily
infecting immunocompromised individuals,
whereas C. gattii is currently considered

to be a primary pathogen as it has a high
infection frequency in seemingly immuno-
competent individuals. The aim of this study
was to investigate host and microbial char-
acteristics in a worldwide sample of patients
infected with C. gattii, and to identify poten-
tial risk factors for this fungal infection.

STUDY DESIGN: Retrospective clinical
study.

ENDPOINTS: Molecular type of C. gattii;
immune status; comorbidity; serum granu-
locyte-macrophage colony-stimulating fac-
tor (GM-CSF) autoantibodies.

METHOD: The study included 135 patients
from Africa (n=40), America (n=50), Asia
(n=12), Australia (n=26) and Europe

(n=7) infected with C. gattii who had a
documented medical history. Clinical data
and C. gattii types were assessed. In addi-
tion, plasma samples were available for 32
patients; these were tested for the presence
of GM-CSF autoantibodies, a known hid-
den risk factor for C. gattii infection.

RESULTS: Forty-nine of the patients were
known to be immunocompromised and
86 were considered immunocompetent

(although some had underlying health con-
ditions). The immunocompromised patients
had risk factors similar to those seen for C.
neotransformans infection (e.g. HIV infec-
tion, cancer, diabetes mellitus, corticosteroid
treatment). Among the 32 patients with
plasma samples available, three had known
immunosuppressive disorders and 29 were
previously healthy with no known immu-
nosuppression, although four had other
medical conditions. Among the 29 patients
who were considered immunocompetent,
20 (69%) had GM-CSF autoantibodies pre-
sent in their serum. Among the 25 immuno-
competent patients with no comorbidities,
19 (76 %) had GM-CSF autoantibodies
present. The C. gattii isolates from the 135
patients represented all four major lineages
for this organism (VGI to VGIV). The fre-
quency of each molecular type correlated
with the geographical region of origin. No
relationship was found between molecular
type and underlying medical conditions,
other than over-representation of VGIV
among HIV-positive patients due to its high
prevalence in Africa.

CONCLUSIONS: This study confirms that
the presence of GM-CSF autoantibodies is
an important hidden risk factor for C. gattii
infection. C. gattii species complex should
be recognized as an opportunistic fungal
pathogen that affects not only immuno-
compromised patients but also apparently
immunocompetent individuals who have
GM-CSF autoantibodies in their serum.

https://doi.org/10.1128/mBio.02708-21
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BACKGROUND & AIM: In patients who
develop COVID-19-associated severe acute
respiratory failure, COVID-19-associ-
ated pulmonary aspergillosis (CAPA) has
emerged as an important fungal compli-
cation, affecting an average of 8.9% of
patients admitted to intensive care units
(ICUs). It is currently not known whether
mould-active antifungal prophylaxis
(MAFP) can prevent CAPA in this patient
population. The aim of this study was to
determine whether MAFP prevented CAPA
and improved survival in critical-care
patients with COVID-19-associated acute
respiratory failure.

STUDY DESIGN: Single-centre, observa-
tional study.

ENDPOINTS: Primary endpoint: incidence
of CAPA within 30 days of ICU admission.
Secondary endpoint: 30-day ICU overall
survival.

METHOD: The study included 132 con-
secutive adults (median age 65 years, 36%
female) with COVID-19-associated acute
respiratory failure who were admitted

to an ICU between September 2020 and
May 2021. CAPA incidence and overall
survival were compared between patients
who received MAFP (n=75) and those who
did not (#n=57). ECMM/ISHAM consensus
criteria were used to classify CAPA cases.

Between-group differences in baseline char-
acteristics were accounted for by perform-
ing propensity score adjustment, which
was transformed into inverse-probability-
of-treatment-weight (IPTW) to allow for
adjusted statistical analyses with IPTW-
weighted data.

RESULTS: In the MAFP group, treatment
was administered within 48 hours after
ICU admission (98% received intravenous
posaconazole). Ten cases of CAPA were
diagnosed during the first 30 days after
ICU admission, including one in the MAFP
group and nine in the non-prophylaxis
group. In the adjusted analysis, the 30-day
CAPA incidence estimates were 1.1% and
15.8% in the MAFP and non-prophylaxis
groups, respectively (Gray’s test p=0.001).
The corresponding subdistributional haz-
ard ratio for administration of MAFP was
0.07 (95% confidence interval 0.01-0.57,
$=0.013). However, there was no improve-
ment in 30-day ICU overall survival in the
MAEFP group versus the non-prophylaxis
group, with 30-day survival rates of 62.7%
versus 63.1%, respectively.

CONCLUSIONS: Mould-active antifungal
prophylaxis significantly reduced the inci-
dence of CAPA in patients with COVID-
19-associated acute respiratory failure
admitted to ICU, but did not result in
improved survival.

https://doi.org/10.1186/s13054-021-03753-9
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BACKGROUND & AIM: There is evidence
that patients with COVID-19 are at increased
risk of fungal infections. However, the
estimated prevalence of COVID-19-associ-
ated pulmonary aspergillosis (CAPA) ranges
from <5% to >30% and the prevalence of
candidaemia and other fungal infections is
even less clear. This study characterized the
prevalence and outcomes of invasive fungal
infections (IFIs) in mechanically ventilated
ICU patients with COVID-19.

STUDY DESIGN: Multicentre, observa-
tional, cohort study.

ENDPOINTS: Primary endpoint: prevalence
of IFIs. Secondary endpoints: risk factors
for proven or probable (pr/pb) CAPA, and
ICU mortality.

METHOD: Adults with COVID-19 who
required mechanical ventilation for acute
respiratory distress syndrome were retro-
spectively and prospectively enrolled during

Factors independently associated with pr/pb CAPA or with mortality in mechanically
ventilated COVID-19 patients

Solid-organ transplantation
pr/pb CAPA

HR 2.46 (1.53-3.95)2 0.0002
HR 1.45 (1.03-2.03)* 0.033

Outcome Risk factor OR or HR (95% CI) P
pr/ipb CAPA  Age >62 years OR 2.34 (1.39-3.92) 0.0013
Dexamethasone plus anti-IL-6 OR 2.71 (1.12-6.56) 0.027
Mechanical ventilation >14 days OR 2.16 (1.14-4.09) 0.019
Mortality Age >62 years HR 1.71 (1.26-2.32)2 0.0005
)
)

2 Analysis adjusted for candidaemia. CAPA=COVID-19-associated pulmonary
aspergillosis, CI=confidence interval, HR=hazard ratio, IL-6=interleukin-6, OR=odds
ratio, pr/pb=proven or probable.

the first wave of COVID-19 infection in
France in 2020 and systematically screened
for respiratory fungal micro-organisms once
or twice per week until ICU discharge. The
analysis included patients with at least three
screening samples (7=509).

RESULTS: The mean age of participants
was 59.4+12.5 years and 79% were male.
The mean duration of ICU stay was 32.7=
24.1 days. In total, 138 episodes of pr/pb
or possible IFIs were experienced by 128
patients (25%), 76 of whom (15%) ful-
filled the ECMM/ISHAM criteria for pr/
pb CAPA. Other pr/pb IFIs were recorded
for 38 patients (7%): candidaemia, 7=32
(6%); invasive mucormycosis, 7=6 (1%);
and invasive fusariosis, 7=1 (<1%). At

ICU discharge, overall ICU mortality was
significantly higher in patients with pr/pb
CAPA than in those without (61.8% versus
32.1%, p<0.0001). Multivariate analysis
revealed that age >62 years, treatment with
dexamethasone plus anti-interleukin-6, and
mechanical ventilation for >14 days were
associated with pr/pb CAPA (table). Mul-
tivariate analysis adjusted for candidaemia
found that age >62 years, solid-organ trans-
plantation and pr/pb CAPA were indepen-
dently associated with mortality.

CONCLUSIONS: The prevalence of invasive
pulmonary aspergillosis and candidaemia was
high among mechanically ventilated patients
with COVID-19. A high mortality rate was
observed for patients with pr/pb CAPA.

https://doi.org/10.1016/52213-2600(21)00442-2
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