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Impact of climate change and natural disasters on fungal

infections

Danila Seidel*, Sebastian Wurster*, Jeffrey D Jenks*, Hatim Sati, Jean-Pierre Gangneux, Matthias Egger, Ana Alastruey-Izquierdo, Nathan P Ford,
Anuradha Chowdhary, Rosanne Sprute, Oliver Cornely, George R Thompson Ill, Martin Hoeniglt, Dimitrios P Kontoyiannist

Pollution et réchauffement climatique induisent une adaptation
des champignons aux stress environnementaux
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virulence

Prolifération (modification du pH,
polluants nutriments)

Acquisition de résistance
(pesticides utilisés en agriculture)

Seidel et al., Lancet Microbe, 2024
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Les catastrophes
naturelles induisentune
augmentation de
’exposition aux
champignons
(blessures traumatiques,
expansion géographique,
prolifération)

Release of particles
carrying fungal spores
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buildings
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The NEW ENGLAND JOURNAL of MEDICINE

REVIEW ARTICLE

C. Corey Hardin, M.D., Ph.D., Editor

Candida auris Infections

Michail S. Lionakis, M.D., Sc.D., and Anuradha Chowdhary, M.D., Ph.D.

/7

¢ Isolé au Japon en 2009 pour la premiere fois;
émergence simultanée sur 6 continents,
actuellement présent dans 45 pays

Number of cases since 2013
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s Survit aux hautes températures et aux fortes
concentrations en sel : , %
* Rupture de la « barriere dendothermie » - e 2 e o 57
humaine - ' ] ‘

 Adaptation liée au réchauffement climatique ?
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¢ Persiste surla peau et les surfaces pendant des
périodes prolongées (biofilm)
* Transmission nosocomiale importante
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Lionakis et al. NEJM, 2024
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La colonisation de la peau est un facteur de risque de candidémie :
» 25% des patients en USI colonisés développent une candidémie

Rapporté comme cause de:

* myocardite, péricardite, méningite, infection hépatosplénique, ostéomyelite, infection urinaire,
endophtalmie, otite, surinfection de blessures

« Transmission par le greffon (transplantation pulmonaire)

Résistance aux antifongiques
»  90% de souches résistantes au fluconazole sauf clade Il (Asie de lEst)
* 5% de souches résistantes aux echinocandines (mais en augmentation : x3 en 2021)

Risque de rechute est plus élevé qu'avec les autres espéces de candida
Lionakis et al. NEJM, 2024



Rezafungin versus caspofungin for patients =
with candidaemia or invasive candidiasis

in the intensive care unit: pooled analyses

of the ReSTORE and STRIVE randomised trials

Patrick M. Honoré"" @, Massimo Girardis’®, Marin Kollef?, Oliver A. Cornely45‘5®, George R. Thompson I,
Matteo Bassetti®, Alex Soriano®®, Haihui Huangml".-}, Jose Vazquez”, Bart Jan Kul\berguﬁ, Peter G. Pappasu,
Nick Manamley'*®, Taylor Sandison'®, John Pullman'® and Saad Nseir'’ @

Comparaison efficacité et tolérance de la rezafungine vs caspofungine en réanimation

STRIVE et ReSTORE : essais contrlés randomisés rezafungine vs caspofungine pour le traitement
d’'une candidémie ou candidose invasive

Analyse des 113 patients hospitalisés en USI

* analyse non prévue a priori donc groupes non strictement comparables

* NB : 1 seul patient neutropénique

rezafungine caspofungine P
Mortalité a 30 jours 35% 26% ns
Clairance fongique a J5 78% 60% ns
Clairancefongique a J14 72% 66% ns
Temps médian avant négativation 18 [13-43] 38 [16-211] 0,001

des hémocultures

Arrét du traitement pour El 17% 30% ns
Honoré et al., Crit Care, 2024



Clinical Infectious Diseases

MAJOR ARTICLE

Prosthetic Joint Infections due to Candida Species:

Quel est le pronostic des infections articulaires sur prothéses a Candida ?

Etude rétrospective, 246 patients

Terrain : 90% de patients immunocompétents, patients mult-opérés

Expression clinique indolente

Co-infection bactérienne dans 50% des cas

Guérison a 1 an : 58%. Facteurs de risque d’échec :

* age et absence de changement de prothése

 Meilleur pronostic des infections a C. parapsilosis (échec : 32%) vs C. albicans (échec : 48%)

 Pas dimpact de limmunosuppression, utilisation d’azolés ou de la durée du traitement (médiane : 3 mois)

Dinh et al., CID, 2024



Global guideline for the diagnosis and management of @':'k
candidiasis: an initiative of the ECMM in cooperation with
ISHAM and ASM

Oliver A Cornely, Rosanne Sprute, Matteo Bassetti, Sharon C-A Chen, Andreas H Groll, Oliver Kurzai, Cornelia Lass-Florl, Luis Ostrosky-Zeichner, m
Riina Rautemaa-Richardson, Gunturu Revathi, Maria E Santolaya, P Lewis White, Ana Alastruey-Izquierdo, Maiken C Arendrup, John Baddley,
Aleksandra Barac, Ronen Ben-Ami, Adrian | Brink, Jan H Grothe, Jesus Guinea, Ferry Hagen, Bruno Hochhegger, Martin Hoenigl, Shahid Husain,
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Joveria Faroogj, Sara Gago, Macit llkit, Jeffrey D Jenks, Nikolai Klimko®, Robert Krause, Anil Kumar, Katrien Lagrou, Michail S Lionakis,

Badre E Lmimouni, Michael K Mansour, Joseph Meletiadis, Sibylle C Mellinghoff, Mervyn Mer, Malgorzata Mikulska, Philippe Montravers,

Chin Fen Neoh, Volkan Ozenci, Livio Pagano, Peter Pappas, Thomas F Patterson, Pedro Puerta-Alcalde, Laman Rahimli, Sebastian Rahn,
Emmanuel Roilides, Coleman Rotstein, Tamara Ruegamer, Raquel Sabino, Jon Salmanton-Gareia, llan S Schwartz, Esther Segal,
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George R Thompson Ill, Christina Toebben, Hiram Villanueva-Lozano, Retno Wahyuningsih, Barbora Weinbergerovd, Nathan Wiederhold,

Birgit Willinger, Patrick CY Woo, Li-Ping Zhu
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European Study of Cerebral Aspergillosis treated
with Isavuconazole (ESCAI): A study by the ESCMID
Fungal Infection Study Group

Raphaél Porcher,”"* Fanny Lanternier**; and the ESCAI Study Group

Efficacité de I'isavuconazole pour le traitement de I'aspergillose cérébrale ?

<+ Faible diffusion de l'isavuconazole dans le — Isavuconazole
|_ C R 1.0- - - - Voriconazole
0.8
“* 40 patients g
* 1¢ligne (10 patients) s e e T
* 2°ligne (30 patients) -§ 0.4-
0.2+
*» Dosage LCR faible mais correct dans le
parenchyme cérébral oof | |
0 6 12 26 52

% Mortalité 3S12:18% En 1° ligne

Serris et al, CID, 2024

Alexandra Serris,"” Riina Rautemaa-Richardson,”**“ Joana D. Laranjinha,*” Anna Candoni,**“ Carolina Garcia-Vidal,*** Ana Alastruey-lzquierdo,”*®
Helena Hammarstrom,”'*** Danila Seidel,"™> Jan Styczynski," Raquel Sabino,'*"* Frederic Lamoth,'*""® Juergen Prattes,” Adilia Warris,'*®



Underlying host factor
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Epidemiology and prognostic factors of mucormycosis in
France (2012-2022): a cross-sectional study nested in a
prospective surveillance programme

Laura Gouzien,*® Didier Che," Sophie Cassaing,‘l'y Olivier Lortholary,"*” Valérie Letscher-Bru," Olivier Paccoud,® Thomas Obadia, " Florent Morio,"
Maxime Moniot," Estelle Cateau; Marie Elisabeth Bougnoux,”' Taieb Chouaki™ Lilia Hasseine,” Guillaume Desoubeaux,”” Cecile Gautier,”
Caroline Mahinc-Martin,’ Antoine Huguenin,” Julie Bonhomme," Karine Sitbon,” Julien Durand,® Alexandre Alanio,*"** Laurence Millon,"*
Dea Garcia-Hermoso,"* and Fanny Lanternier,*“"* the French Mycoses Study Group

» Etude francaise
rétrospective
. « 2012-2022
oL » 550 cas de mucormycose
noi

Pulmonary L. corymbifera

9 +0

Di;betes Trauma/burns
Jiif
it W ;l,m ‘
e T L. ramosa
R. arrhizus Skin & joints M cirolnelioides

Gouzien et al., Lancet Reg Health Eur 2024



Epidemiology and prognostic factors of mucormycosis in
France (2012-2022): a cross-sectional study nested in a
prospective surveillance programme

Year of diagnosis Before 2015 After 2015 (included) 100
1.001 PCR
53 - PCR-
0.751 § @ PCR+
k H
50 S
0.501 n Dwe
2 Probable
1 Log-rank g Proven
0.25 p =0.00017 25 Putative
0.001

0 10 20 30 40 50 60 70 80 90 100
Time from diagnosis (days) 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022
Year

Factors associated with 90-day mortality

'm Older age (per year): OR=1.02 [1.01-1.03] ' Trauma: OR = 0.17 [0.07-0.34]

H tological : OR= 2.51 [1.73-3.66 : :

Ll [ ] @) vienosis after 2015: OR = 0.510.32- 0.82)
"
T ICU stay at diagnosis : OR = 3.25 [2.17-4.92] / Surgery: OR 0.23 [0.12-0.41]

I
90-day case fatality ratio: 55.8%

Gouzien et al. Lancet Reg Health Eur 2024



JOURNAL ARTICLE
Epidemiology and Prognostic Factors Associated
With Mold-Positive Blood Cultures: 10-Year Data
From a French Prospective Surveillance Program

(2012-2022)

Thiziri Tala-Ighil , Dea Garcia-Hermoso , Frédéric Dalle,, Sophie Cassaing,
tolintts moiee e Karine Boukris-Sitbon , Thomas Obadia , Olivier Lortholary,

\ ﬂo patients with mold fungemia\ / Patient characteristics \ Bru,, Marie-Pierre Ledoux ... Show more

/

¥, o+ 30 centers i Diseases, Volume 80, Issue 3, 15 March 2025, Pages 529-539, https://
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Global guideline for the diagnosis and management of
cryptococcosis: an initiative of the ECMM and ISHAM in
cooperation with the ASM

Christina C Chang, Thomas S Harrison, Tihana A Bicanic, Methee Chayakulkeeree, Tania C Sorrell, Adilia Warris, Ferry Hagen, Andrej Spec,

Rita Oladele, Nelesh P Govender, Sharon C Chen, Christopher H Mody, Andreas H Groll, Yee-Chun Chen, Michail S Lionakis, Alexandre Alanio,
Elizabeth Castaieda, Jairo Lizarazo, José E Vidal, Takahiro Takazono, Martin Hoenigl, Jan-Willem Alffenaar, Jean-Pierre Gangneux, Rajeev Soman,
Li-Ping Zhu, Alexandro Bonifaz, Joseph N Jarvis, Jeremy N Day, Nikolai Klimko, Jon Salmanton-Garcia, Grégory Jouvion, David B Meya,

David Lawrence, Sebastian Rahn, Felix Bongomin, Brendan ] McMullan, Rosanne Sprute, Tinashe K Nyazika, Justin Beardsley, Fabianne Carlesse,
Christopher H Heath, Olusola O Ayanlowo, Olga M Mashedi, Flavio Queiroz-Telles Filho, Mina C Hosseinipour, Atul K Patel, Elvis Temfack,

Nina Singh, Oliver A Cornely, David R Boulware, Olivier Lortholary, Peter G Pappas, John R Perfect

Cryptococcal meningitis and CNS cryptococcosis Disseminated Isolated pulmonary cryptococcosis® Direct skin
(non-CNS/ innoculation
non-pulmonary)
cryptococcosis

HIV SOT Non-HIV/ Non-HIV Cryptococcoma Severe TMild (with or without
non-S0T Cgattii cryptococcoma)
I I

Without With

crypto- crypto-

coccoma coccoma
(Allt) tLiposomal amphotericin B 3-4 mg/kg daily and flucytosine 25 mg/kg four times a day in high-income settings or Fluconazole Fluconazole
(Al) §Liposomal amphotericin B 10 mg/kg single dose and 2 weeks of flucytosine 25 mg/kg four times a day and fluconazole 1200 mg daily in low-income 400-800 mg daily 400 mg daily
settings
2weeks =2 weeks =2 weeks 4-6 weeks 4-6 weeks 2weeks 2 weeks 4-6 weeks 116-12 months 3-6 months
Al | At | Alit | Blll | Bill | Bllu | Al | Bilu | Bllu Al
Consolidation: (Al) fluconazole 400-800 mg daily for 8 weeks

| | | | | | | | Grades of recommendation
Maintenance: (Allt) fluconazole 200 mg daily for 12 months L A Strongly recommended
[ B. Moderately recommended

Chang et al., Lancet, 2024



Diagnostic de 'IRIS

Recurrent

symptoms?

Start maintenance therapy: fluconazole 200 mg daily
for 12 months or until immune restoration

!

(Bllu) Cease maintenance therapy after 12 months
of antifungal therapy in patients aviremic on ART
with CD4 count >100 cells per mm?*

i

(Alll) Restart maintenance therapy if CD4 count
<100 cells per mm?*

(Allu) Check drug interactions and drug adherence;
optimise accordingly

!

culture

(Allt) Perform CT or MRI brain and lumbar puncture
for opening pressure, send CSF for analysis and

| Microbiclogical relapse

v

(BIIl) Perform antifungal
susceptibility testing

v

I (BII) Restart induction therapy |

CSF cryptococcocal
culture positive?

Global guideline for the diagnosis and management of
cryptococcosis: an initiative of the ECMM and ISHAM in
cooperation with the ASM

Christina C Chang, Thomas S Harrison, Tihana A Bicanic, Methee Chayakulkeeree, Tania C Sorrell, Adilia Warris, Ferry Hagen, Andrej Spec,

Rita Oladele, Nelesh P Govender, Sharon C Chen, Christopher H Mody, Andreas H Groll, Yee-Chun Chen, Michail S Lionakis, Alexandre Alanio,
Elizabeth Castaieda, Jairo Lizarazo, José E Vidal, Takahiro Takazono, Martin Hoenigl, Jan-Willem Alffenaar, Jean-Pierre Gangneux, Rajeev Soman,
Li-Ping Zhu, Alexandro Bonifaz, Joseph N Jarvis, Jeremy N Day, Nikolai Klimko, Jon Salmanton-Garcia, Grégory Jouvion, David B Meya,

David Lawrence, Sebastian Rahn, Felix Bongomin, Brendan ] McMullan, Rosanne Sprute, Tinashe K Nyazika, Justin Beardsley, Fabianne Carlesse,

Christopher H Heath, Olusola O Ayanlowo, Olga M Mashedi, Flavio Queiroz-Telles Filho, Mina C Hosseinipour, Atul K Patel, Elvis Temfack,
Nina Singh, Oliver A Cornely, David R Boulware, Olivier Lortholary, Peter G Pappas, John R Perfect

+ (Dllu) The use of follow-up blood or CSF cryptococcal
antigen (including monitoring of titres) for clinical decision
making is discouraged.

+ (Dllu) Do not escalate antifungal therapy for persistent
blood antigenemia, persistently positive CSF cryptococcal
antigen, visible cryptococci in CSF (without culture
positivity), or abnormal CSF microscopy or biochemistry.
These are not necessarily indicators of microbiological
failure.

Any
alternative causes?

(Alll) Treat other causes
as appropriate

Probable cryptococcosis-associated immune
reconstitution inflammatory syndrome

v

(Allu) Continue antifungal therapy

v

(DI) Do not stop ART

v

(Bl Consider prednisolone or dexamethasone
(wean over 4-6 weeks)

Chang et al., Lancet, 2024



Management, Outcomes, and Predictors of
Mortality of Cryptococcus Infection in Patients
Without Human Immunodeficiency Virus: A
Multicenter Study in 46 Hospitals in Australia and
New Zealand

Julien Coussement 2, Christopher H Heath, Matthew B Roberts, Rebekah J Lane,
Tim Spelman, Olivia C Smibert, Anthony Longhitano, C Orla Morrissey, Blake Nield,

Pronostic des infections a cryptocoque chez les patients VIH — 7 wonica mripathy ... show more
Que”es dlﬁ-'érences entre C neOfOFmanS et C gatt” ’? Clinical Infectious Diseases, ciae630, https://doi.org/10.1093/cid/ciae630

426 patients without HIV diagnosed with cryptococcosis between 2015 and 2019 in Australia and New Zealand

~ 26% d’infection a C. Gattii:

- < °
Use of induction therapy: Distinct outcomes of C. gattii infection: !DIUS souvent )
Common in central nervous system cryptococcosis (99.5%, (versus C. neoformans) Immu nocompete ntS

192/193), typically with liposomal amphotericin + flucytosine * Lower mortality (adjusted odds ratio: 0.47, 95% Cl 0.23-0.95, (7 3% VS 27%)
(94%, 181/193), with mean duration 31 + 13 days all-cause 1-year mortality: 11% for C. gattii vs. 28% for C. neoformans)

° . _ I 4 L 14
27% of cases of isolated lung infection *  Higher risk of immune reconstitution inflammatory response Attel nte neuro-menin gee
(i.e., azole antifungal as 1tline treatment in 73%, 120/166) ‘ (21% vs 3% in central nervous system infection, p < 0.001) pl us fréqu ente (78% VS

47 %)

No microbiological relapses: [ At 1 year post-diagnosis, low rate of resolution of:

None of 19 patients who had re-induction with N
amphotericin-based therapy for suspected relapse had
confirmed microbiological relapse (i.e. positive culture)

serum cryptococcal antigen positivity (25% resolved)

Central nervous system immune reconstitution lung imaging abnormalities (34% resolved)
inflammatory response seen in 16/426 patients (4%)

Coussement et al., CID, 2024



Clinical Infectious Diseases Y h
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MAJOR ARTICLE .Qf' .,SA Ameica H OXFORD

Implementation of Single High-dose Liposomal
Amphotericin B Based Induction Therapy for Treatment
of HIV-associated Cryptococcal Meningitis in Uganda:

Efficacité du protocole d’induction AMBITION A Comparative Prospective Cohort Study
pour le traitement de la cryptococcose oS e o i oo K Kt Tt Do . oo Dot . Nos o it ot

neuromeéningée chez les PvVIH en vie réelle ?

s Application des recommandations OMS 2022 : L-AmB 10 mg/kg J1 puis fluconazole 1200 mg/j + 5FC
100 mg/kg/j - 14 jours

s Cohorte observationnelle : 179 adultes en Ouganda (comparés aux patients de lessai AMBITION)

1.001
Ambition-cm Trial
g 0.75
% Observational Cohort
3
S 0501
2
2
U:), 0.25+1
P= 61
0.001

0 7 14 21 28 35 42 49 56 63 70
Days from Cryptococcal Meningitis Diagnosis

Gakuru et al., CID, 2024



Efficacité du protocole d’induction AMBITION
pour le traitement de la cryptococcose
neuromeéningée chez les PvVIH en vie réelle ?

Clinical Infectious Diseases iy %)
< I I ) |vma
MAJOR ARTICLE Y’“SA el ox oo

Implementation of Single High-dose Liposomal
Amphotericin B Based Induction Therapy for Treatment
of HIV-associated Cryptococcal Meningitis in Uganda:
A Comparative Prospective Cohort Study

Jane Gakuru,"” Enock Kagimu,* Biyue Dai,” Samuel Okurut,' Laura Nsangi,' Nathan C. Bahr,* Michael Okirwoth,' Olivie C. Namuju,' Joseph N. Jarvis,
David S. Lawrence,** Cynthia Ahimbisibwe,' Jayne Ellis,"* Kizza Kandole Tadeo,' David R. Boulware,** David B. Meya,'*”” and Lillian Tugume'

a5

AMBITION cohorte
PL J1,J7, J14 J1, J3 +/- selon évolution —> 2 en médiane Mortalité a S2 :16%
lono, créat | J1,J3, J5, 7,10, J12, J14, | décision médecin . : vs 40% (cohortes historiques
128 50% au moins 1 2017-2019)
— — » prise de sang de

NFS,BHC | J1,J7, J14,J28 décision médecin -

suivi mentation du
hospit 7 jours minimum 5 jours minimum —> 11 jours en médiane \mpt\:ge par A9 cryp

dep\S

suivi /2 semaines Selon évolution — 19% ’de perQus de vue

3% ré-hospit pour HTIC

Gakuru et al., CID, 2024



[ Chest Infections Original Research ] % CHEST

Characteristics and Prognosis Factors of @ cwssmumes
Pneumocystis jirovecii Pneumonia

According to Underlying Disease

A Retrospective Multicenter Study

Romain Lécuyer, MD, PharmD; Nahéma Issa, MD, Fabrice Camou, MD; Rose-anne Lavergne, PharmD, PhD;

E St-ce q u e I e ter ra i n et Ie ty p e d ’i m m u n OS u pp re S S io n m Od i fi e nt Frederic Gabriel, MD, PhD; Florent Morio, PharmD, PhD; Emmanuel Canet, MD, PhD;, Frangois Raffi, MD, PhD;

David Boutoille, MD, PAD; Anne Cady, PhammD; Marie Gousseff, MD; Yoann Crabol, MD; Antoine Néel, MD, PhD;
i

la présentation clinique et le pronostic de la pneumocystose ? S T B St e O G

s 481 patients ayant une PcP prouvée (ED+) ou probable (PCR +)
* 114 HIV + /367 HIV — (hémopathies malignes, TOS, maladies inflammatoires, cancers solides)

< Mortalité 90 jours : 25,6% %Q_j_
o, z | Mo ]

% Seuls 10% des patients étaient sous prophylaxie =

o
N
(4]

Survival probability
=}
o
o

o

no

o1
1

¢ Facteurs associés a une plus grande mortalité a 90 jours :
* cancers solides 000
* maladies inflammatoires 0 D0 6 12 24

. . . Time (Months)
. >
corticoides surtout > 10 mgj —+HEM — HIV — IMID — SOT —+ ST |

Lécuyer et al., Chest, 2024



[ Chest Infections Original Research ] % CHEST

Characteristics and Prognosis Factors of @ cwssmumes
Pneumocystis jirovecii Pneumonia

According to Underlying Disease

A Retrospective Multicenter Study

Romain Lécuyer, MD, PharmD; Nahéma Issa, MD, Fabrice Camou, MD; Rose-anne Lavergne, PharmD, PhD;

Fregeric Gabriel, MD, PhD; Florent Morio, PharmD, PhD, Emmanuel Canet, MD, PhD, Francois Raffi, MD, PhD;

David Boutoille, MD, PhD; Anne Cady, PharmD; Marie Gousseff, MD; Yoann Craboi, MD; Antoine Néel, MO, PhD;  —=
Benalt Tessoulin, MD, PAD; and Benjamin Gabarit, MD, PhD; and the PRONOCYSTIS Study Group™

Maladies inflammatoires

>

Polyarthritre rhumatoide, vascularite a ANCA, sarcoidose

¢ Délai court entre 1° symptoémes et hospitalisation

>

Tableau plus sévere, Score SOFA élevé a I'admission / autre
population HIV-

00

)

Délai important entre admission et introduction d’un traitement

» Délai diagnostic responsable de 'augmentation de mortalité ?

Lécuyer et al., Chest, 2024



> Clin Infect Dis. 2025 May 16:ciaf237. doi: 10.1093/cid/ciaf237. Online ahead of print.

Histoplasma antigenuria prevalence in patients with
advanced HIV disease in Cote d'Ivoire: a prospective
trial ancillary study
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<+ Etude STATIS : VIH CD4<100/mm?3 nouvellement diagnostiqué en Cote d’lvoire
< Dépistage systématique par antigénurie histoplasma:

* 68/240 : 24% = prévalence de la tuberculose !

* Présentation clinique variable
“» Parmi les patients décédés a S48 : 35,7% vs 22% chez les patients survivants

« Survivant : IMC, CD4, Hb et pla plus élevés

Sturny-Leceére et al., CID, 2025
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Merci pour votre attention !
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