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1.1.4 lllness Onset to ICU Admission (D)
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Lahmer et al. 3 11 4
Subtotal (95% CI) 41

Heterogeneity. Tau? = 0.00; Chi? = 0.0, df = 1 (P = 1.00) I = 0X
Test for overall effect: 2 = 2.97 (P = 0.003)

1.15 ICU LOS (D)

Bartolett et al, 16 13.33 30 21 13.33 78 188% -5.00(-10.61, 0.61]
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Subtotal (95% CI) 48 129 100.0% -1.66 [-5.49, 2.16]
Heterogeneity. Tau? = 0.00; Chi? = 1.82, df = 2 (P = 0.40) I = 0%

Test for overall effect: 2 = 0.85 (P = 0.39)
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Philipp Koehler, Matteo Bassetti, Arunaloke Chakrabarti, Sharon C A Chen, Arnaldo Lopes Colombo, Martin Hoenigl, Nikolay Klimko,

165(0-86-3.7)

Prone position 64 (84%) 330 76%)

Clinical course data

Duration of mechanical 76:318(258) 432,263(184) 1.01(100-102)
ventilation days (n=508)¢

simplified Acute Physiology Il 74:473(17-4) ~ 411:435(159) 1.01(1:00-103)
at admission (n=485)¢

SOFAatadmission (n=398): 67.78(38)  331.73(40) 103 (0-96-110)
SOFA atday 7 (n=366)} 61:98(38) 305:85(43) 1.07 (1-01-1-15)
SOFA atday 15 (n=261)¢ 51.9839)  210;81(47) 1.08 (101-116)
SOFAatdischarge (n=285)f  53:92(64)  232:54(57) 110 (1:05-116)

Data aen(y.) emean (50}, o s e (50, p=provn o peuatle. CAFA= V.10 ks
. *CAPA staty

Samples too small to calculate effect estimate and 95% Cls. $Number of patients with available data.

Table 3: i i istics, i i d
clinical data by i i i CAPA

Tracheal aspirate

Woon Hean Chong'(® - Biplab K. Saha? - Kristoffer P. Neu®

Easy to obtain in patients who are
intubated

Less representative of lower
respiratory tract than is
bronchoalveolar lavage; not
validated for biomarker
detection

Often positive in patients with COVID-19 who are
critically ill but can represent upper airway
colonisation

Sputum Easy to obtain in most patients Less representative of lower  Often positive in patientswith COVID-19 who are
respiratory tract than is critically ill but can represent upper airway
bronchoalveolar lavage; not  colonisation
validated for biomarker
detection

Serum Highly indicative for IPA (galactomannan,  Variable performance in Commonly negative in CAPA, including proven

lateral flow assay, and PCR); validated non-neutropenic patients; cases™
specimen for galactomannan, lateral flow ~ (1-3)--D-glucan not
assay, (1-3)-B-D-glucan, and PCR; pathogen specific
easy to obtain
CAPA=COVID-19- tedi pul y i iated pulmonary
Table 1: Pros and cons of p plesin p OVID-19
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s¢ Figure1: Multivariate analysis of factors associated with pr/pb CAPA

z: All significant variables in univariate analysiswere indluded in the multivariate model, but only significant
¥in the multivariate analysis are shown in the figure. CAPA=COVID-19-associated pulmonary aspergillosis.
H  pr/pb=provenor probable.
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Comparing the clinical characteristics and outcomes
of COVID-19-associate pulmonary aspergillosis (CAPA): a systematic
review and meta-analysis
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Le patient ? APl # # # IAPA # CAPA

API ZEZ CAPA

Defining and managing COVID-19-associated pulmonary

Host factors
Recent history of neutropenia (<0.5 x 10° neutrophils/L [<500 neutrophils/ aspe rgillosis; the 2020 ECMM/ISHAM consensus criteria for
mm?] for >10 days) temporally related to the onset of invasive fungal .. .
disease research and clinical guidance

Hematologic malignancy®

Receipt of an allogeneic stem cell transplant

Receipt of a solid organ transplant

Prolonged use of corticosteroids (excluding among patients with allergic

bronchopulmonary aspergillosis) at a therapeutic dose of =0.3 mg/kg cor
ticosteroids for =3 weeks in the past 60 days

Treatment with other recognized T-cell immunosuppressants, such as HOSt faCtO rs
calcineurin inhibitors, tumor necrosis factora blockers, lymphocyte-
specific monoclonal antibodies, immunosuppressive nucleoside analogues

Proposed case definition for CAPA

during the past 90 days . - - . .

Treatment with recognized B-cell immunosuppressants, such as Bruton's Patlent Wlth COV' D"19 needl ng |ntenS|Ve care and d
tyrosine kinase inhibitors, eg, ibrutinib I I . h . A

Inherited severe immunodeficiency (such as chronic granulomatous di- tempo ralre atlons Ip (entry Cl’ltel'lon)

sease, STAT 3 deficiency, or severe combined immunodeficiency)

Acute graft-versus-host disease grade Ill or IV involving the gut, lungs, or
liver that is refractory to first-line treatment with steroids

Donnelly CID 2019
24¢s JNI, GRENOBLE Koehler Lancet Inf Dis 2020




Le patient ?

Current potential host-directed

therapies

inflammation

Immuno-
paralysis

IFN-y
Type | IFNs
g

*...

IAPA - CAPA

Virus-induced airway damage in severe influenza and COVID-19

[ Airway epithelial damage J [ Hyperinflammation J

Immune cell activation in
the lungs triggers the
release of cytokines and
chemokines

Epithelial cell death
Disrupted epithelial junction
Impaired ciliary function
Impaired release of AMPs,

cytokines and chemokines 1 circulating IL-1B,

IL-1a, TNF-q, IL-6

Specific factors in severe influenza/COVID-19
predisposing to IAPA or CAPA

CAPA

> Suppression of NADPH oxidase-dependent
ROS production in alveolar macrophages, which “
:s important for Aspergillus clearance in the
ungs

> Cgorticosteroid administration before/during
admission

> Use of neuraminidase inhibitors as an
additional risk factor

> Conflicting data on corticosteroids
as arisk factor for CAPA

> Suppression of Type | and Il IFNs

Dendritic . Lymphocyte Macrophage Neutrophil Epithelial
cell cells
Cytokines 5@ Influenza SARS-CoV-2 Aspergillus
= “Hré virus

APl # £ # IAPA # CAPA

Surinfection - « Super infection »
— Lésions épithélium respiratoire
- Hyper-inflammation

Dewi Cur Op Microb 2021
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> Cgorticosteroid administration before/during
admission

> Use of neuraminidase inhibitors as an
additional risk factor
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as arisk factor for CAPA

> Suppression of Type | and Il IFNs

‘f-.'.’ . Cytokines

Dendritic . Lymphocyte Macrophage Neutrophil Epithelial
cell cells
{:} Influenza . SARS-CoV-2 Aspergillus
i virus

APl # £ # IAPA # CAPA

Surinfection - « Super infection »
— Lésions épithélium respiratoire
- Hyper-inflammation

Virus
- Déficit IFN l et lll : auto Ac = 10%
- Immunoparalysie réa
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|

Immuno-
paralysis

inflammation

IFN-y
Type | IFNs
g

*...

IAPA

- CAPA

i Virus-induced airway damage in severe influenza and COVID-19

[ Airway epithelial damage J

o] &

o0 K
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0.0 oM
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Epithelial cell death
Disrupted epithelial junction
Impaired ciliary function
Impaired release of AMPs,
cytokines and chemokines

[ Hyperinflammation J

Immune cell activation in
the lungs triggers the
release of cytokines and
chemokines

1 circulating IL-1B,

IL-1a, TNF-q, IL-6

> Suppression of NADPH oxidase-dependent
ROS production in alveolar macrophages, which
:s important for Aspergillus clearance in the
ungs

> Corticosteroid administration before/during
admission

> Use of neuraminidase inhibitors as an
additional risk factor

Specific factors in severe influenza/COVID-19
predisposing to IAPA or CAPA

> Conflicting data on corticosteroids
as a risk factor for CAPA

> Suppression of Type | and Il IFNs

Dendritic . Lymphocyte Macrophage Neutrophil Epithelial
cell cells

*%8. . Cytokines ;‘(C}'— Influenza
LA “Hré virus

SARS-CoV-2 iAspergiﬂus

APl # £ # IAPA # CAPA

Surinfection - « Super infection »
— Lésions épithélium respiratoire
- Hyper-inflammation

Virus
- Déficit IFN l et lll : auto Ac = 10%
- Immunoparalysie réa

Thérapeutiques
- Anti IL-6, anti IL-1, anti JAK
- Corticoides ?

En bonus

- Terrain : IS, pathologies respiratoires
- Antibiothérapie large spectre
- Exposition environnementale

Dewi Cur Op Microb 2021



Le champignon ?

* Epidémiologie habituelle Case Report
Azole-Resistant COVID-19-Associated Pulmonary — ¢*===
= A terreus Aspergillosis in an Immunocompetent Host:  amms
k-] Aspergillus spp. A Case Report :
% A. niger
& Eelco E J. Meijer 123, Anton S. M. Dofferhoff 3%, Oscar Hoiting %, Jochem B. Buil 12®
§ and Jacques E. Meis 1:23:6:*®
<
% Articles 0 10 20 30 40
Ezeokoli J Fungi 2021
e Clinique
- moins d’angioinvasion
- trachéobronchite aspergillaire
- atteinte parenchymateuse
“UNI
Van de Veerdonk Resp Med 2021, Peral J Fungi 2023

2023
24es JNI, GRENOBLE



Le champignon ?

* Epidémiologie habituelle Case Report
Azole-Resistant COVID-19-Associated Pulmonary f-‘
A terreus Aspergillosis in an Immunocompetent Host:  amms
3 Aspergillus spp. | A Case Report
%’ A. niger [
a A. lentulus D Eelco E J. Meijer -23®, Anton S. M. Dofferhoff 3%, Oscar Hoiting °, Jochem B. Buil -
% A_penicillioides and Jacques E. Meis 1-2/3:6:*
< A. fumigatus
A. flavus
% Articles 0 10 20 30 40
Ezeokoli J Fungi 2021
* Clinique 2 key timepoints

- moins d’angioinvasion —> 1. Co-infection & I'admission en réa
— 2. Surinfection précoce

- trachéobronchite aspergillaire
- atteinte parenchymateuse 5-7 jours d'admission en réa

Van de Veerdonk Resp Med 2021
24es JNI, GRENOBLE Peral J Fungi 2023




Les outils du diagnostic Outils mycologiques

Proposed case definition for CAPA

Sensibilité Spécificité
Sang (< 50 % de sensibilité) ??7? Distinguer
- Colonisation
GM>1 0 0
19% 100 % - Trachéobronchite
13BDG >80 42 - 60 % 85 % - Atteinte parenchymateuse

LBA (sous réserve d’accessibilité)

GM>1 74 % 99 %
Culture + 53-60% 100 %
PCR + 42 % 100 %

Lateral flow + 52-75% 79-98 %

Koehler Lancet Inf Dis 2020
Ghazanfari Front Med 2021
Fortazerra Mycoses 2021




Les outils du diagnhostic Outils mycologiques

Proposed case definition for CAPA

Q Microbiology
060 Sensibilité Spécificité
+ Sang (< 50 % de sensibilité) 2?7 Distinguer
. - Colonisation
() GM>1 19 % 100 % , .
05‘ indec>05 - Trachéobronchite
or 13BDG > 80 42 - 60 % 85 % - Atteinte parenchymateuse
@
LBA (sous réserve d’accessibilité)
O+ | GM>1 74 % 99 %
Y=+ | Culture+ 53-60 % 100 % \ \
<36 threshold
Q | PCR+ 42 % 100 %
m )
Lateral flow + 52 -75% 79 - 98 %
+
or Koehler Lancet Inf Dis 2020
N Ghazanfari Front Med 2021
Fortazerra Mycoses 2021




Les outils du diagnostic TDM thoracique

Clinical Infectious Diseases

MAJOR ARTICLE

Revision and Update of the Consensus Definitions of
Invasive Fungal Disease From the European Organization
for Research and Treatment of Cancer and the Mycoses
Study Group Education and Research Consortium

J.Peter Donnelly, Sharon C. Chen Carol A. Kauffman, William J. Steinbach,* John W. Baddley Paul E. Verweij * Comelius J. Clancy, John R. Wingard *
S T e S g

The presence of 1 of the following 4 patterns on CT:

Dense, well-circumscribed lesions(s) with or without a halo sign ; _PUlmonary

Air crescent sign

Cavity

Wedge-shaped and segmental or lobar consolidation
Other pulmonary mold diseases
As for pulmonary aspergillosis but also including a reverse halo sign
Tracheobronchitis

Tracheobronchial ulceration, nodule, pseudomembrane, plaque, or eschar
seen on bronchoscopic analysis

Invasive aspergillosis in solid organ transplantation: Diagnostic
challenges and differences in outcome in a Spanish national
cohort (Diaspersot study)

Francesca Gioia' © | Eta Filigheddu' | Laura Corbella>*® | Mario Fernandez-Ruiz**® |

Radiological features in CT

Halo sign 8(6.3)
Air crescent 0
Nodule 61(48.4)
Cavitation 25(19.8)
Tree-in-bud 26 (20.6)

Ground-glass 45 (35.7)

Proposed case definition for CAPA

Imaging

infiltrate
or

cavitating
infiltrate

or

both

Koehler Lancet Inf Dis 2020

\-—/ v \\ roe ) fungl 2021
B8 el | Mahsouli 2020



Les traitements Recommended treatment for CAPA

Difficultés d’équilibration +++

* Interactions via CYP450 : CYP2C19, CYP2C9, CYP3A4
- Hyper-inflammation
- Dexamethasone Interactive Effects of Glucocorticoids
and Cytochrome P450 Polymorphisms
on the Plasma Trough Concentrations
of Voriconazole

Su-jie Jia™?, Ke-qin Gao®, Pan-hao Huang'? Ren Guo"? Xiao-cong Zuo™?, Qing Xia®,
Shuang-yao Hu*, Zhen Yu® and Yue-liang Xie "?*

e ECMO
- Variabilité = 30 %

* Toxicité hépatique, neurologique

Second

Liposomal amphotericin Bt :
line %

3 mg/kg per day

Koehler Lancet Inf Dis 2020
Ye Frontiers 2022




Les traitements Recommended treatment for CAPA

Difficultés d’équilibration +++

* Nécessité d’un suivi thérapeutique m
* Doses insuffisantes chez les patients de réanimation ?

Liposomal amphotericin Bt
Second
line 3 mg/kg per day %

Koehler Lancet Inf Dis 2020




Concentrations plasmatiques de I’isavuconazole
chez les patients de réanimation

ECCMID 2023
D'apres Rabault C, abstr. 00213

ECCMID 2023

D'apres Melchio M, abstr. 00217

*+ 22 patients

6 - cmin observées (n = 46)
5 .
C résiduelle trés variable %; 4
C>1mg/L:34% E;.
>
3 2 A
[J]
T e
s
a0

2 3 45 6 7 8 9 10 >
Jours de traitement 10

* Simulation de Monte-Carlo :

/1 dose de charge : atteinte de la cible chez presque tous
les patients mais transitoire

/1 dose de charge et /1 dose d’entretien : risque d’atteinte
de concentrations toxiques

* 72 patients

14 -
12
10 -

Concentrations IVZ

C résiduelle plus basses
chez les patients de
réanimation
Cinfrathérapeutique :
33%

1

Concentrations IVZ

I Echantillons USI

Echantillons non USI

ONOO—DODNWOLONO—-ONL®M~— O N~ O
ThoROSSorydoyLeer®
149 4,10 mg/L
;10 mg,
12 A
10 - p < 0,001
8-
6 - 1,98 mg/L
4-
2- é
0 r S
Non USI usl




Les traitements

Liposomal amphotericin Bt
Second
line 3 mg/kg per day %3

Recommended treatment for CAPA

Difficultés d’équilibration +++

* Nécessité d’un suivi thérapeutique
* Doses insuffisantes chez les patients de réanimation ?
* Tensions d’approvisionnement

TDM of Isavuconazole on all patients

“EFT (n=8)*IV (n=14) *Oral (n=22) TDM of isavuconazole in ICU

=EFT (n=8) =IV+oral (n=22)

ISV gélules dans la SNG ,
(EFT) . 7

44 patients

NS

[C]

NS

C résiduelles :

- Voie IV = voie SNG
-IVetSNG< PO

- Réa < Med

(ng/mL)
N

w

2 -
1 1

Residual cocnentration at equilibriumm
(ng/mL)
Residual cocnentration at equilibriumm

0 0

ECCMID 2023 - Vuotto F. Abstract 2057 Koehler Lancet Inf Dis 2020



Les traitements Recommended treatment for CAPA

Difficultés d’équilibration +++

* Nécessité d’un suivi thérapeutique

* Doses insuffisantes chez les patients de réanimation ?
* Tensions d’approvisionnement

« ECMO

Liposomal amphotericin Bt
Second
line 3 mg/kg per day %

Koehler Lancet Inf Dis 2020




Les traitements Recommended treatment for CAPA

* Toxicité rénale
 ECMO?
e Pas de possibilité de dosage en routine

) Liposomal amphotericin Bt
3 mg/kg per day @

Koehler Lancet Inf Dis 2020



Les traitements

Second
line

Liposomal amphotericin Bt
3 mg/kg per day

6

En local H

Voriconazole 1¢ ligne : OUI mais
- plutot 2 x 8 mg/kg J1 et 2 x 6 mg/kg
- suivi thérapeutique
- bithérapie jusqu’au dosage pour certains

Alternative en Ampho B L en 1¢™ ou 2¢™e ligne
- ECMO : a forte dose

Isavuconazole :
- plutdt en recours en cas de toxicité
ou « prophylaxie » avec épargne de toxicité
- suivi thérapeutique
- via la SNG quand rupture d’'IV



Les traitements Consommation antifongiques ?

BRIEF REPORT Open Access
. . l‘) o
Impact of COVID-19 pandemic on antifungal @ /" des consommations ?
consumption: a multicenter retrospective
analysis
e o Sonine o aean s ot Pt e Ao o ol iy * Variabilité inter-centres

group

Table 1 Antifungal consumption including voriconazole, *  Pas de corrélation avec cas

caspofungine and fluconazole, expressed in defined daily dose Ttt prophylactiques/préemptifs

DDD) per 1000 patient-days, in 2019 and 2020 .
(DBD) p pat Yo Place des candines

Antifungal 2019 2020 Variation in
(DDD/1000 (DDD/1000 DDD/1000
patient-days) patient-days) patient-days (%) P
%
Systemic antifungals CHY 2019 2020 2021
Whole hospital  40.1 49.0 22.2
ole nospite = AmphoB 25235 11304 14835
ICU 1709 196.2 +1438
Voriconazole VCZ 11922 14 506 11720
Whole hospital 6.2 8.7 +40.3

IcU 298 488 4637 ISA 3108 3013 3321




Le médecin

Jusque 420 lits COVID
- géographie modifiée

\\

(v
KTme\M;T .;jrg‘)'

ciu ¥ A D

- activités modifiées

- non protocolisé

Ttt préemptifs +++ Suivi systématique Collatéral
- patients graves - sortie de réanimation : discussion sur - ttt et prophylaxie API
- thérapeutiques limitées | | diagnostic et durée de ttt chez TOS
- 1 marqueur fongique + - centre ambulatoire de Maladies - prophylaxie AF TOS +
Infectieuses CAPA
N

24es JNI, GRENOBLE



Les lecons...et perspectives ?

=

CAPA : nouvelle maladie Limites des critéres Variabilité inter-
dans une famille connue diagnostiques individuelle

&,
-
=

: . . cavita'ire * insvz':ii\;e . b
‘. S & frivcum . Nouvelles populations a
risque

p Liposomal amphotericin Bf @%
3 mg/kg per day AN

. Dewi Cur Op Microb 2021
Variant, vaccin : Mé@me maladie ??? Nouveaux outils ? Koehler Lancet Inf Dis 2020

Kosmidis Thorax 2015



Faut-il débuter une prophylaxie anti-aspergillaire ?

: . . ®
Antifungal prophylaxis for prevention G .
of COVID-19-associated pulmonary aspergillosis 132 patients
in critically ill patients: an observational study Prophylaxie par posaconazole

Hatzl et al. Crit Care (2021)

B o
Adjusted Analysis 2] |
< 84 p=0017 N risque de 92% g :
. [ h !
<C 2 ® |
:
< 87 17,5 versus 1,4 % E |
S No AF (n=57) AF (n=75) 5 8 :
g ] 5 ¥ I
=2 . . > !
2 <l Mais pas d’impact sur s |
< 0y 7 a o |
& | e mortalité £ |
(@] T T T o_' . ; i . . ‘ . . . . ' ,
0 10 20 30 0 7 14 21 28 35 42 49 56 64 70 77 84
Follow-up time (days from ICU admission) Follow-up time (days)

No CAPA during day 1-14 CAPA during day 1-14



Les lecons...et perspectives ?

Stewardship antifongique ?

Journal Pre-proof

The battle against fungi- lessons in antifungal stewardship from
COVID-19 times: a consensus statement on behalf of the
International Society of Antimicrobial Chemotherapy, Alliance for the
Prudent Use of Antibiotics, European Society of Clinical Microbiology
and Infectious Diseases Study Group for Antimicrobial Stewardship,
and European Society of Clinical Microbiology and Infectious
Diseases Fungal Infection Study Group

Souha S. Kanj, Sara F. Haddad, Jacques F. Meis ,

Paul E. Verweij , Andreas Voss, Riina Rautemaa-Richardson ,
Gabriel Levy-Hara , Anuradha Chowdhary, Abdul Ghafur,
Roger Briiggemann , Abhijit M. Bal , Jeroen Schouten

srmmnous JOURNAL OF

Antimicro

bial

Agents




Merci pour votre attention

Merci a la « team fongique » du CHU de Lille

en particulier pour ce topo

- Dr Séverine Loridant en Mycologie
- Dr Angélique Leroy en Pharmacie
- Dr Anahita Rouze en Réanimation

- Dr Benjamin Hennart en Toxicologie

SRcrEEel  [Vierci a Socrate pour son aide dans la
’;“»;c'est que je ne sais rien. . .
» P gestion de la crise COVID...
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