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Epidemiology

6.55 mln cases

3.75 mln deaths

Lancet Infect Dis 2024; 24: e428-38



Epidemiology - Candida auris

Highly divergent genome from yeasts in the CTG 
clade

Clades: I-IV global spread, V Iran + VI 
(Bangladesh/Singapore)

Italy: 2019, clade I (South Asia), Genova

Candida auris: a growing threat (A. CHOWDHARY ), ECCMID, 2024.  Ann Rev Microbiol 2023; 77: 583-602. *Microbiol Spectr 2024; 12: e0354023.



Why C. auris is a threat

Persistance

Colonization of 
multiple body sites
(skin) and hospital 
environment

01
Resistance

Multifactorial and 
variable antifungal
resistance

02
Spread

Significant risk of 
nosocomial
outbreaks requiring
strong IPC efforts

03
Mortality

Pooled crude 
mortality of 41% 
[95% CI 37-45%] if
invasive infection

04

Ann Rev Microbiol 2023; 77: 583-602.



Antifungal resistance in C. auris

Ann Rev Microbiol 2023; 77: 583-602.



IPC for Candida auris

Accumulating data 

indicate that products 

solely dependent on 

quaternary ammonia

compounds (QACs) 

are NOT effective.





Study period: 2021-2023

721 ICU patients screend (12% COVID-19), on 
admission and weekly

16% colonised; of them, 18% on admission

7% developed candidaemia



Epidemiology – C. parapsilosis

• Candidaemia in ICU and pre-term neonates

• Echinocandin tolerance

• Fluconazole resistance

• Hospital-based outbreaks

Arendrup MC, et al. J Infect 2023. Chan J, et al. BMC Infect Dis 2020. Ahmad S, et al. Microorganisms 2021. Daneshnia F, et al. Lancet Microbe 2023. Castanheira M, et al. Int J Antimicrob

Agents 2020.



ReCaP multi-centre study

• France, prospective, 16 labs, starting April 2022

• 2620 isolates, 1540n patients

• Fluconazole E-TEST (R se MIC > 4)

Fekkar A. ECCMID 2024.

10.6% of patients with 

resistance strains



ReCaP multi-centre study

Fekkar A. ECCMID 2024.



April – October 2022

Clonal dissemination

of FLU-R isolates



Epidemiology – Mould fungaemia

RESSIF Network

France

2012-2022





Investigation of fungal outbreaks

– F. solani

ID, neutropenia

Environmental contamination

1-3% IFD in HSCT

Strong N, et al. NEJM 2024.
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Outbreak investigation

• Private clinics from the same owner with 
an high frequency of Ab&Gyn procedures
at accessible costs

• Breaches in IPC practices, possible drug
contamination during preparation and 
storage (no microbiological
confirmation)

• Environmental factors (dus and wind) 
may have increased fungal load in the air

M. Fernandez Gonzalez Laura, ECCMID 2024. Garcia Rodriguez G, et al. OFID 2023.



Investigation of fungal outbreaks

– F. solani

M. Fernandez Gonzalez Laura, ECCMID 2024. Garcia Rodriguez G, et al. OFID 2023.

First exposure

(2m)

Index case, 

Durango

PH emergency

National Task Force

Case definitions and active search

2 private clinics closed

Bupivacaine and morphine

batches withdrawal

13/09/22 02/11 08/11 28/11

qPCR

11/11

Identification on 

brain biopsies

12/02/23

Last Durango case

08/05

Index cases, 

Matamoros

17/05

CDC outbreak

alert

547 exposed from

1/01 to 13/05/23

27/10

Travel Health 

Notice expired



Investigation of fungal outbreaks

– F. solani

M. Fernandez Gonzalez Laura, ECCMID 2024. Garcia Rodriguez G, et al. OFID 2023.

First exposure

(2m)

Index case, 

Durango

PH emergency

National Task Force

Case definitions and active search

2 private clinics closed

Bupivacaine and morphine

batches withdrawal

13/09/22 02/11 08/11 28/11

qPCR

11/11

Identification on 

brain biopsies

12/02/23

Last Durango case

08/05

Index cases, 

Matamoros

17/05

CDC outbreak

alert

547 exposed from

1/1 to 13/5/23

27/10

Travel Health 

Notice expired



Fungal Meningitis Outbreak Associated with Procedures Performed under Epidural Anesthesia in Matamoros, Mexico | HAI | CDC



Outbreak investigation phases

1. Establish the existence of an outbreak (definition)

2. Confirm the diagnosis

3. Establish case definition and find cases sistematically
(passive/active surveillance)

4. Perform descriptive epidemiology (epi curve, maps)

5. Determine the population at risk (denominator)

6. Develop and test hypotheses

7. Environmental sampling, if necessary

8. Compare and reconcile with previous studies

9. Communicate findings, written report

10. Implement IPC measures
Gregg, Michael B. (Editor). Field Epidemiology.Oxford University Press, new York, 1996.



Climate change

Nnadi, NE. Plos Path 2021. Dee Carter, ECCMID 2024.

New habitats for fungi, dispersion/vector/vehicles, brach host physical barriers



Candida auris

A new species (the first?) emerged due to climate change

Nnadi, NE. Plos Path 2021. Dee Carter, ECCMID 2024. Casadevall A, et al. mBio 2019. Ann Rev Microbiol 2023; 77: 583-602.

In 2021, the isolation of wild C. 

auris from a salt marsh and a 

sandy beach on the Andaman

Islands in the Indian Ocean 

provided the first confirmation of 

the environmental niche of C. 

auris and its association with a 

marine ecosystem.



Diagnosis - PCP

Detection of P. jirovecii from respiratory samples (BAL, induced sputum, sputum, tracheal aspirate…)

• Microscopy with silver staining or fluorescent brightners (no culture) (HIV)

• Conventional or real-time PCR (cPCR or qPCR)

Detection of P. jirovecii in blood: PCR

Detection of fungal glucan in blood: BDG (high NPV)



To examine the comparative diagnostic performance of PCR and sampling 

approaches, in both HIV and non-HIV populations with proven PCP.

Eligible studies:

• PCR compared with microscopy (proven, EORCT)

• Results reported as TP, FP, FN. TN

• Population of patients at risk for PCP with clinical suspicion

55 studies, 7835 patients, 11434 PCR 

assays

34.8 % PLWH, 12.8% HM, 5.9% SOT

PCP mean prevalence 20.7%





Diagnosis - PCP

qPCR has optimal Sn and good Sp both in BAL and IS 

No difference according to HIV status

qPCR should be preferred over cPCR if available

qPCR can detect lower fungal (colonization? lower Sp than cPCR)

Sp is more variable than Sn in studies, prefer »targeted» samples (BAL)



Clinical findings + PCR pos + BDG >200 pg/mL Sp 100% for PCP in ID



Diagnosis – New GM Kit

The VirCLIA® GM assay (Vircell) is an automated chemiluminescence 
immunoassay (CLIA) for individual samples (serum or BAL) and provides 
quantitative results in 1.5 h.

Predefined manufacturer’s cut-off values are > 0.200 for positive, < 0.160 for 
negative and 0.160 - 0.200 for undetermined values.

In BAL: Sn 61%, Sp 100%; strong correlation, qualitative agreement *

*Buil JB, et al. JCM 2023.



Validation study of VirCLIA on serum in two independent cohorts

Study population: HM, lesion on HRCT, BAL

CLIA (VirCLIA) vs. EIA (PlateliaTM)

Cases (proven/probable IA) vs. controls (possible/no IA); EORTC 
2020



Validation study of VirCLIA on serum in two independent cohorts

Study population: HM, lesion on HRCT, BAL

CLIA (VirCLIA) vs. EIA (PlateliaTM)

Cases (proven/probable IA) vs. controls (possible/no IA); EORTC 
2020



Positive/negative agreement: 65.8/96.2%, overall > 

93%.



CLIA and EIA showed 
qualitative and 
quantitative agreement

Excellent discrimination 
power with regard to 
EORTC 2020 criteria

Lowering CLIA cut-off to 
0.100 improves Sn 
without compromising Sp

Low reproducibility
results of results
between 0.100 and 
0.200

To be used in population
with high pre-test 
probability



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.

Sn 86%, Sp 83% vs. GM ELISA



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.

It is still necessary to perform invasive testing for 

IFD?

D0 D7

cfDNA

Invasive 

testing



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.

Early detection

FP



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.

cfDNA alone may miss some cases

FN



Diagnosis – Mould cfDNA PCR

Liu A, ECCMID 2024.





Future treatment options -

Rezafungin

Hoenigl, et al. Drugs 2021

ReSPECT trial ongoing

NCT04368559: prevention of IFD in 

HSCT, vs. POS/FLU

Future use Advantages

Invasive Candida 

infections, deep-seated

PCP?

Safe

Few DDI

q1w





Future treatment options -

Ibrexafungerp

Hoenigl, et al. Drugs 2021

FURI trial NCT03059992, 

ibrexafungerp in refractory fungal

disease

MARIO trial NCT05178862, oral step-

down following echinocandin in 

candidemia

Future use Advantages

VVC

Step-down in candidemia

Resistant IPA

Safe

Few DDI (CYP3A4!)

Oral, outpatient





Future treatment options -

Fosmanogepix

Hoenigl, et al. Drugs 2021

Phase 1-2 studies for safety

Phase 3 trial in candidemia (iv -> 

oral) vs. caspo -> fluco is in 

programme

Future use Advantages

Difficult-to-treat IFD

Candida

Aspergillus

Safe

Sinergy with L-AMB in 

Mucor





Future treatment options -

Olorofim

Hoenigl, et al. Drugs 2021. Hoenigl, ECCMID 2024 keynote.

No RCT published

FORMULA study results (2023)*

OASIS NCT05101187, phase III trial, IPA, 

olorofim vs. L-AMB

Future use Advantages

Resistant mould infections

Endemic mycoses

Anti-biofilm

Active if limited options



S





Future treatment options -

Opelconazole

Hoenigl, et al. Drugs 2021

Phase III trial in refractory IPA + SoC

ongoing

Future use Advantages

Pulmonary aspergillosis

Proph. in lung Tx

Combination Tx

Low DDI

Local lung action



Hoenigl, et al. Drugs 2021

Oral AMB, no renal toxicity

Phase 2 on VVC and CM

Phase 3 on IPA planned

Future: CM, endemic mycoses

Tetrazole

Long half-life

Embryo-fetal toxicity

Future: rVVC?



Grazie per l’attenzione




