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COVID-19 et infections fongiques :
Un air de déja vu?

COVID-19

- Epidémiologie, incidence ?
- Patients a risque, gravité ?

- Outils diagnostiques ?

- Définitions et prise en charge ?

Grippe



Physiopathologie COVID-19 et facteurs de risques d’infections fongiques
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Physlologique | Infection 3 SARS-CoV-2

Lymphopénie

Orage cytokinique

* Inflammatory insults = Mitochondrial DAMPs
(sepsis, trauma, transfusion, etc.)

Signaling via
* TLR2,3,and 4

*» NLRP inflammasomes :

Activated alveolar M@
Circulating M@ l
and neutrophils @ 1L-1B, TNF, IL-6 and IL-8




Physiopathologie COVID-19 et facteurs de risques d’infections fongiques

Aspergilloses

1. SDRA
2. Lymphopénie l
3. Orage cytokinique 4

Candidémies

4. Dysbiose

5. Risque
environnemental

- Mucormycoses
6. Traitements

anti-Covid-19

Pneumocystoses
Diabéte



1. Aspergillus et aspergilloses
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Les outils diagnostiques des aspergilloses

Infection
invasive

Traquer le champignon
Examen direct + culture
+ sensibilité in vitro
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Grippe sévere et aspergillose invasive : |APA

Clinical Infectious Diseases

EDITORIAL COMMENTARY
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Influenza- Associated Pulmonary Aspergillosis: A Local or

Global Lethal Combination?

Bart J. A. Rijnders,' Al der F. A. D. Sch he.'? and Joost Wauters®

Let’s add invasive aspergillosis to the list of influenza

complications

hivma 27

Since the 1918 pandemic (H1N1), although the causal
agent of influenza was not then known, the main
cause of death has been suspected as being from
secondary infection. Bacterial pneumonia remains a
major complication of influenza. Yet, during the past
decade, an unexpected mould, Aspergillus fumigatus, has
emerged as a potential complication.

In this issue of The Lancet Respiratory Medicine, Alexander
Schauwvlieghe and colleagues' report a retrospective
cohort study assessing patients admitted to seven intensive

www.thelancet.com/respiratory Vol 6 October 2018

care units between Jan 1, 2009, and June 30, 2016, in
Belgium and in The Netherlands. They found that invasive
pulmonary aspergillosis occurred in 19% of patients with
severe influenza requiring admission to the intensive care
unit (ICU). Invasive pulmonary aspergillosis also occurred
in patients without predisposing host factors according
to the European Organization for Research and Treatment
of Cancer/Invasive Fungal Infections Cooperative Group
and the National Institute of Allergy and Infectious
Diseases Mycoses Study Group (EORTC/MSG) definition.
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Intensive Care Med
https://doi.org/10.1007/500134-020-06091-6

CONFERENCE REPORTS AND EXPERT PANEL

. . : ™
Review of influenza-associated pulmonary ==

aspergillosis in ICU patients and proposal for a

case definition: an expert opinion
Table 1 Proposed case definition for IAPA in ICU patients

Entry criteria: influenza-like iliness + positive influenza PCR or antigen + temporally relationship

Aspergillus tracheobronchitis IAPA in patients without documented Aspergillus tracheobron-
chitis
Proven Biopsy or brush specimen of airway plaque, pseudomembrane  Lung biopsy showing invasive fungal elements and Aspergillus growth
or ulcer showing hyphal elements and Aspergillus growth on on culture or positive Aspergillus PCR in tissue
culture or positive Aspergillus PCR in tissue
Probable Airway plaque, pseudomembrane or ulcer A: Pulmonary infiltrate
and at least one of the following: and at least one of the following:
Serum GM index > 0.5 Serum GM index > 0.5
or or
BAL GM index=1.0 BAL GM index=1.0
or or
Positive BAL culture Positive BAL culture
or OR
Positive tracheal aspirate culture B: Cavitating infiltrate (not attributed to another cause)
or and at least one of the following:
Positive sputum culture Positive sputum culture
or or
Hyphae consistent with Aspergillus Positive tracheal aspirate culture

Verweij PE et al. Intensive Care Med 2020;46(8):1524-35



Covid-19 et aspergillose invasive : CAPA

* Tres nombreuses publications
* Hétérogénéité des criteres diagnostiques

* Beaucoup d’études rétrospectives
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Le diagnostic de CAPA : pas si facile

- Criteres d’entrée?
1. PCR Sars-CoV-2 positive+
détérioration clinique + imagerie

- Verre dépoli/Crazy paving
- Aires de consolidations
- Bronchiectasies

=> Signes non spécifiques

Reizine F et al., J of Fungi 2021



Le diagnostic de CAPA : pas si facile

- Criteres d’entrée?
1. PCR Sars-CoV-2 positive+
détérioration clinique + imagerie

2. Bronchoscopie dées que possible

| Protection de l'opérateur !

3. Arguments mycologiques

- Performances des tests?

Panel: Crucial next research questions for COVID-19
associated invasive pulmonary aspergillosis

Diagnosis of CAPA
» What is the positive predictive value of culture isolation of

Aspergillus species in samples from the upper respiratory
tract (infections vs colonisation)?

+ Inlight of low sensitivity of serum galactomannan, are there
alternative blood tests for CAPA? What is the performance of
Aspergillus PCR, B-D-glucan, and the Aspergillus—specific
lateral flow device and lateral flow assay?

Traches (windppe)
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Diagnosing COVID-19-associated pulmonary aspergillosis ~ EE] ®

Lancet Microbe 2020

Published Online
May 8, 2020

Paul E Verweij, Jean-Pierre Gangneux, Matteo Bassetti,
Roger | M Briiggemann, Oliver A Cornely, Philipp Koehler,
Cornelia Lass-Flgrl, Frank L van de Veerdonk,

Arunaloke Chakrabarti, Martin Hoenigl, on behalf of the
European Confederation of Medical Mycology,

the International Society for Human and Animal Mycology,
the European Society for Clinical Microbiology and
Infectious Diseases Fungal Infection Study Group, and the
ESCMID Study Group for Infections in Critically lll Patients



Quelle définition des CAPA? (e

. Intensive care Acute respiratory (& &
unit distress syndrome E

+

—— @ it factrs

THE LANCET Lancet Infect Dis 2021; @ Invasive growth Pulmorary Refractory fever
. . 21:e149-62 or . or
Infectious Diseases o8 - —
Defining and managing COVID-19-associated pulmonary @Ko . _—
aspergillosis: the 2020 ECMM/ISHAM consensus criteria for - ot -
. . . acombination ey
research and clinical guidance -

Philipp Koehler, Matteo Bassetti, Arunaloke Chakrabarti, Sharon C A Chen, Aralde Lopes Colombo, Martin Hoenigl, Nikolay Klimko,

Cornelia Lass-Flarl, Rita O Oladele, Donald C Vinh, Li-Ping Zhu, Boris Béll, Roger Briiggemann, Jean-Pierre Gangneux, John R Perfect,

Thomas F Patterson, Thorsten Persigehl, Jacques F Meis, Luis Ostrosky-Zeichner, P Lewis White, Paul E Verweij, Oliver A Cornely, on behalf of the
European Confederation of Medical Mycology, the International Society for Human and Animal Mycology, the Asia Fungal Working Group, the
INFOCUS LATAM/ISHAM Working Group, the ISHAM Pan Africa Mycology Working Group, the European Society for Clinical Microbiology and
Infectious Diseases Fungal Infection Study Group, the ESCMID Study Group for Infections in Critically Ill Patients, the Interregional Association of
Clinical Microbiology and Antimicrobial Chemotherapy, the Medical Mycology Society of Nigeria, the Medical Mycology Society of China Medicine
Education Association, Infectious Diseases Working Party of the German Society for Haematology and Medical Oncology, and Association of
Medical Microbiology and Infectious Disease Canada
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Quelle définition des CAPA? @

CAPA prouveée Examen histo-pathologique ou culture ou PCR positive sur échantillon stérile ﬁgg!

CAPA Probable (forme pulmonaire)

Criteres clinigues
+ imagerie
+ mycologigues

LBA : ED+ OU culture+
OuU GM>1

OU PCR<36CT

)
\ OU Sang : GM > 0,5 OU 22 PCR+

@ \ OU 1 PCR+sang ET 1 PCR+ LBA

Koehler et coll.
The Lancet Infectious Diseases, 14 Dec 2020



CAPA prouveée Examen histo-pathologique ou culture ou PCR positive sur échantillon stérile fdf“‘ ‘:

Quelle définition des CAPA?

CAPA Probable (forme pulmonaire)

Criteres clinigues
+ imagerie
+ mycologigues

LBA : ED+ OU culture+
OuU GM>1
OU PCR<36CT

!
\ OU Sang : GM > 0,5 OU 22 PCR+

@ \ OU 1 PCR+sang ET 1 PCR+ LBA

CAPA possible

Criteres clinigues
+ imagerie
+ mycologigues

Non broncho-alveolar lavage:

ED+ OU culture+

OU GM>4,5 (1 fois)
OU GM>1,2 (2 fois)
OU GM>1,2 ET PCR+

Koehler et coll.
The Lancet Infectious Diseases, 14 Dec 2020



Facteurs associés aux CAPA dans la littérature

Yr—
Occurrence of Invasive Pulmonary Fungal Infections in Patients with

Severe COVID-19 Admitted to the ICU ‘ Immunodépression/Transplantation d’organes solides

A Feidar 7, Alexands Lamproes ', Juben Mayaus”, Comntin Pai%..m' , Sophie Derrared”,
Jean-Michal Constantin®, Anne-Genavidve Marceln®, Antoine Monsal' *%, Chartes Edoward Lyt ™", and
Marion Baize

Clinical Microbiolegy and Indection 27 (2021) 790.e1-7%025
Contents lists available at ScienceDirect
. . . . CLINICAL
Clinical Microbiology and Infection MICROBIOLOGY
AND INFECTION
journal hemepage: www.clinicalmicrobialogyandinfection com B E5CMID AZIth romyclne

‘ Dexamethasone (tendance si forte dose)

Risk factors associated with COVID-19-associated pulmonary
aspergillosis in ICU patients: a French multicentric retrospective
cohort

Sarah Delligre %!, Emmanuel Dudoignon * |, Sofiane Fodil *, Sebastian Voicu *,
Magalie Collet * ', Pierre-Antoine Oillic °, Maud Salmona ’, Francois Dépret * % 9,

Théo Ghelfenstein-Ferreira !, Benoit Plaud *, Benjamin Chousterman 2,

Stéphane Bretagne -2, Elie Azoulay *', Alexandre Mebazaa > ® !, Bruno Megarbane >/,
Alexandre Alanio " "/

COVID-19 Associated Pulmonary Aspergillosis in Mechanically Ventilated Patients Maladies hé path ues

Maladies vasculaires pulmonaires
Coagulopathies, tumeurs solides, myelomes
Hydrocortisone

Clinical
SITEA Infectious Mitipong Permpalung MO, MPH*™, Teresa Po-Yu Chiang MD, MPH", Allan B. Massie ‘

E—— Dlseabes F"hD“, Sean X. Zhang MD, F"hDS', Robin K. Avery MD‘, Saman Mematollahi MD ', Darin

Ostrander PhD', Domy L Segev MO, PhD*, and Kieren A. Marr MO, MBA'




MYCOVID : Characterization of fungal infections in COVID-19
infected and mechanically ventilated patients in ICU

Strasbourg (n=1) =
Tours (n=8) |
Brest (n=8) .
- Paris APHP Necker (n=16)
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Lille: (P =411)

Cleaning data Février Mars Avril Mai Juin Juillet Aol
N =565

Incomplete screening
<3 screening samples (n=56)
=> Partial analysis

A 4

Patients included
for final analysis
>3 screening samples

N=509 Gangneux JP et al. Lancet Respiratory Medicine, 2021, sous presse




E-CRF

MYCOVID : Characterization of fungal infections in COVID-19
infected and mechanically ventilated patients in ICU

ICU COVID-19 patient

(inclusion: mechanically ventilated patients)

Respiratory samples

M

1- Bronch Asp OR tracheal Asp OR BAL
2x / week (Monday _ Thursday)* If Negative: If Positive: 5nd Blood
continue survey/ || sample. Continue survey/
* Until discharge from ICU samp“ng samp“ng
Mycology Lab
* May be sent to another lab
Step 1
Standard Mycology (500 ul min) Step 2

Mol Biol (500 pl min: only 1 extraction)

* AspergillusPCR -
Mucorales PCR*

Culture

Real-time
report of
results

Depending on Step 1 resullts, test of one specific
serum marker :

Aspergillus: GM Antigen + Aspergillus PCR*

OR Mucorales: PCR Mucorales*

Pneumocystis PCR

22/03/2020 ME Bougnoux-E Dannaoui-JR Zahar- JP Gangneux

OR Pneumocystis: Beta-Glucan*
OR Crytococcus: Antigen

Nombre d’infections déclarées : filamenteux,
candidémies, PAVM et co-infections HSV1 et CMV

+ Screening des Aspergillus,
mucorales et Pneumocystis




MYCOVID : Characterization of fungal infections in COVID-19
infected and mechanically ventilated patients in ICU

CAPA probables : 14,9%

Candidémies : 6,3%

Mucormycoses : 1,2% )

Pneumocystoses (PCR positives) : 0,8%

Gangneux JP et al. Lancet Respiratory Medicine, 2021, sous presse



MYCOVID : Characterization of fungal infections in COVID-19
infected and mechanically ventilated patients in ICU

Impact on CAPA
Odds Ratios and 95% CL
-0
o
caq:a S
& )
& e
Age > 62 years (237 vs 272) e 2.341.39 3.9D0.0013
Dexamethasone + anti-IL6 (29 vs 480) } Tl i 2.711.12 6.5®.0268
Duration of mechanical ventilation >14 days (364 vs 145) _ 2.161.14 4.09.0187
0.1 1 10

Gangneux JP et al. Lancet Respiratory Medicine, 2021, sous presse



MYCOVID : Characterization of fungal infections in COVID-19
infected and mechanically ventilated patients in ICU

Survival probability

Product-Limit Survival Estimates

With Number of Subjects at Risk and 95% Confidence Limits
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+ Censored
Logrank p <.0001
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Follow up
CAPA 1:No — — — 2:Proven/probable
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60 50 42 34 32 32

80 S0
295 295
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Impact on Mortality
Hazard Ratios and 95% CL

Age > 62 years (237 vs 272)

Solid organ transplantation (35 vs 474)

Proven/probable CAPA (76 vs 433)

Candidemia (26 vs 483)

.0
t’f’Q
s e
2 N
\?@:‘, O \‘5"\' Qg’b
. | 1.710 1.260 2.310 .00052
— 2.460 1.540 3.920 .00015
—— 1.450 1.030 2.040 0.032
H— 1.110 0.640 1.940 0.71
0.1 1 10

Gangneux JP et al. Lancet Respiratory Medicine, 2021, sous presse




CAPA, aussi grave que IAPA ? ... mais angioinvasion plus tardive

B Predisposing factors
= Vines

B Host

O Intervention

Aspergillus infection

F?""" 3:The inglnlm‘aslnn mgfd model (Van de Veerdonk et al., Lancet 2021)

DXM + anti-IL6



Virus et aspergillose invasive : quelles différences?

Clinical Infectious Diseases TE ~

Influenza- Associated Pulmonary Aspergillosis: A Local or

Global Lethal Combination?

Bart J. A. Rijnders, Alexander F. A. D. Schauwvlieghe.' and Joost Wauters®

A 90-day survival influenza cohort
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BJA. Rijnders et al. Clin Infect Dis 2020.
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Influenza- and COVID-19-Associated Pulmonary Aspergillosis:
Are the Pictures Different?

Florian Reizine *, Kieran Pinceaus |, Mathieu Lededin 2, Brice Autier **, Héléne Guegan ™4,

Amaud Gacowin ', David Lugue-Faz |, Christelle Boglione-Kerrien * O, Astrid Bacle **7, Brendan Le Draré "0,
Yoann Liuney T, Misthieu Lesoubaitier |, Bemoit Paisvia 10, Chrisbophe Camuas U3, Alexandre Mansour "0,
Florence Robert-Gangneas **0, Soprya Belaz *, ¥ves Le Tulzo ', Jean-Marce Tadié ", Adel Maamar ' and
Jean=Pierre Gangneax *4*

Similitudes : prévalence, mortalité, peu de
facteurs de risque sous-jacents

Différences : IAPA plus précoces et chez des
patients plus séveres, CAPA avec signes radio
moins spécifiques et difficulté pour atteindre la
concentration efficace de voriconazole

R

=~ CAPA =+ IAPA

z

¥+
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2 “\ﬁ

e

£ <
™

=

g Log-rank

w p=038

Days

F. Reizine et al. J Fungi 2021.



Quels défis pour l'avenir ? 6555

UNIVERSITAT GRAZ
UNIVERSITY OF GRAZ g

European Confederation of Medical Mycology

A/ Diagnostic précoce —

Aspergillus Lateral Flow Assay with Digital Reader for the

Diagnosis of COVID-19 Associated Pulmonary
Aoperglliosts (CAPA): A multicenter study  osobawr  ioobian

Sensitivity Specificity Sensitivity Specificity

Brice Autier?”, Juergen Prattest”, P. Lewis White<", Maricela Valeriod, Marina Machado 9, Jessica

Price¢, Matthias Egger®, Jean-Pierre Gangneux2’, Martin Hoeniglteff
aUniv Rennes, CHU Rennes, Inserm, EHESP, Irset (Institut de recherche en santé, environnement et travail), UMR_S 1085, F-35000 Rennes,
France; PDivision of Infectious Diseases, Medical University of Graz, Graz, Austria; Public Health Wales Mycology Reference Laboratory, UHW,
Cardiff, UK; 9Hospital General Universitario Gregorio Marafién, Madrid, Spain; eDivision of Infectious Diseases and Global Public Health, Non-directed bronchial 4/4 100% 45/68 66% 4/4 100% 50/68 74%
University of California San Diego, San Diego, CA, United States; fClinical and Translational Fungal-Working Group, University of California San
Diego, San Diego, CA, United States

(95% Cl) (95% Cl) (95% Cl) (95% CI)

EVEECY NG A )] (40-100) (54-77) (40-100) (61-84)
N e e e 20/26 77%  51/6480%  15/2658%  63/64 98%
* 344 samples
196 respiratory samples fluid (Ncapa=26; Ngcara=64) [IEREEEE (68-89) (37-77) (92-100)
- 90 BALF " o8
« 72 NBL 2F All combined 33/3985% 100/146 68% 26/3967% 121/146 83%
¢ o
" 34TA e == R : :
* 148 serum samples ona oy 1< IR E % g (Ncapa=39; Ngcapa (69-94) (60-76) (50-81) (76-89)
* From 239 patients e - £ 2 Serum samples 8/3722% 103/11193% 4/3711% 110/11199%
* 1 Proven CAPA } o 1 | E ' ' 53
* 47 Probable CAPA 4 28 (Neapa=37; Ngcaos (10-38) (86-97) (3-25) (95-100)
o C

e 19 Possible CAPA
e 172 No CAPA

Autier B et al. Journal Clinical Microbiology, 2021, sous presse



B/ Surveillance de la biodiversité
- Aspergillus fumigatus : espece la plus fréguente en Europe > 65%

Salmanton-Garcia J et al. Emerg Infect Dis. 2021;27(4):107

- Risque de resistance aux azolés?

,“g: lu, Journal of
of Sa¢ *
%

Sl [ungi

Case Report

Azole-Resistant COVID-19-Associated Pulmonary
Aspergillosis in an Immunocompetent Host:

A Case Report

Eelco E J. Meijer '23(, Anton S. M. Dofferhoff >, Oscar Hoiting >, Jochem B. Buil ">

and Jacques E. Meis 1:2/3:6:*

Table 1. Patient characteristics

—Netherlands

Gender Female
Age (years) 74
Medical history Reflux, polyarthrosis, stopped smoking 20 years ago
Medication Pantoprazol (PPI) and Etoricoxib (NSAID)

Underlying immuno-compromising condition

None

Initial symptoms

Fever, dry cough, dyspneic, diarrhea

ARDS Prone positioning Yes
vvECMO No

Acute renal failure Yes, continuous venovenous hemofiltration (CVVH)
IPA definition EORTC/MSG criteria N/A
(modified) AspICU algorithm N/A

- Immunocompetent

- No chronic respiratory
diseases - No CPA

- No prior antifungal therapy

A. fumigatus

cyp51A sequencing

— TR34/L98H mutation
= Environmental origin



C/ Gestion du risque environnemental

Impact of negative air pressure in ICU
rooms on the risk of pulmonary
aspergillosis in COVID-19 patients

E ICU Covid-19 + patients -
Date < 22/03 22/03 09/04 15/04 24/04 27/04 4/05 15/07
(DD/MM)
L 4 + +
Air Room Positive | MNegative Slightly Negative Slightly Positive
pressure /N
Mean (Pa) +15+5 [ -11.1+38 -5 1.2+15
Patients Proven or probable o
I 0 new case of pulmonary aspergillosis
- ’ e —— I ———
(n=26) pu::_rmmaw Aspergillosis (AF) ; (= 0 new case of Aspergillus colonisation
n=
Colonisation by AF; n=2 v
Room air cultures AF (+) : 3 of the 4 rooms AF (-} 11 rooms AF [-) : 8 rooms AF (<) : 14 rooms Absence of AF:
(n=15) tested AF (+) : 4 rooms AF (+) : 7 rooms AF {+) : 1 room : 2 15 rooms
(2,124, 108, 78 CFU/m’) (4,2,6,4,4,4,2CFUfm?) | CFU/m?

'

Prophylactic antifungal therapy ——*»

Ichai et al, Crit Care Med 2020

*AF, Asp. fumigatus, AF (+); presence of Asp. fumigatus, AF (-); absence of Asp. fumigatus



Quels défis pour l'avenir ?

D/ Faut-il discuter une chimioprophylaxie antifongique comme pour les IAPA?

Posaconazole for prevention of invasive pulmonary aspergillosis in critically ill influenza patients (POSA-FLU): a
randomised, open-label, proof-of-concept trial. Intensive Care Med. 2021 Jun;47(6):674-686.

Vanderbeke L, Janssen NAF, Bergmans DCJJ, Bourgeois M, Buil JB, Debaveye Y, Depuydt P, Feys S, Hermans G, Hoiting
O, van der Hoven B, Jacobs C, Lagrou K, Lemiale V, Lormans P, Maertens J, Meersseman P, Mégarbane B, Nseir S, van
Oers JAH, Reynders M, Rijnders BJA, Schouten JA, Spriet |, Thevissen K, Thille AW, Van Daele R, van de Veerdonk FL,
Verweij PE, Wilmer A, Briiggemann RIM, Wauters J; Dutch-Belgian Mycosis Study Group.

—> Incidence élevée : IAPA occurred in 21 cases (24%), the majority of which (71%, 15/21) were diagnosed within 48
h of ICU admission

—> Pas de différence significative : The incidence of IAPA was not significantly reduced in the POS arm (5.4%, 2/37)
compared with SOC (11.1%, 4/36; between-group difference 5.7%; 95% Cl - 10.8 to 21.7; p = 0.32).

— Mortalité reste tres élevée : ICU mortality of early IAPA was high (53%), despite rapid antifungal treatment.




Les autres IFI associées au SARS-CoV-2

Candidoses invasives Autres IFI
Mucorales Fusarioses Pneumocystoses
’ >~ N

Détection par hémocultures
+ identification et sensibilité in vitro




Candidémies et COVID-19

Etude MYCOVID Death in the ICU Survival
(n=186) (n=323)

Incidence : 6.3% (32/509 patients)

Mean * SD, median, and (95% Cl)

Mortalité Candidémie : 56 %
Mortalité globale MYCOVID : 36, 5 % Candidemia 18 14 0-017

(32, 6:3%) 9-7% (5-8-14-9) 4-3% (2-4-7-2)

Mastrangelo et al.

Mastrangelo et al.

Macauley et al.

Agrifoglio et al., J
Mycol Med, 2020

10.97 /10000 1.48 10000 Patient-jour Tout hopital = Incidence X 7.
Patient-jour Non Covid = série historique.
81.68 10000 14.5 10000 Patient-jour Réa > Incidence X6
Patient-jour

51/1000 11/1000 admissions Réa

admissions

15/139 COVID-19 Mortality 40%

Mastrangelo A, et al. Clin Infect Dis. 2020 Oct 30:ciaal594.
Macauley P, et al. Mycoses. 2021 Feb



Candidémies et COVID-19

FDR:

- Augmentation de la translocation intestinale?

- Modification du microbiote?

- Alterations immunologiques liées au COVID-19

- Facteurs non liés au COVID-19? (age, gravité, durée de réa...)

Health COVID-19
Commensal Symbionts §
Eubacterium ventri , Faecalib. jum p itzii, Roseburia, Lachnospi taxa

Opportunistic Pathogens 4
Clostridium hathewayi, Acti

y viscosus, Bacteroides nordii

Prevalent Commensals:

b ? Eubacterium, Faecalibacterium prausnitzii, SRR
D s | o S e Roseburia, Lachnospiraceae taxa Bacteroides dorei of Alistipes onderdonkii  ©

E & Bacteroides thetai icron # Bacteroides ovatus *—— COVID-19 severity
Y Clostridium ramosum ®

Clostridium hathewayi «— COVID-19 severity

ACE2 C bacillus

Bacteroides massiliensis

short-chain fatty acids (especially butyrate) producer Bacteroid
immunity maintenance i % ovalus
anti-inflammatory properties Erysipelotrichaceae

Gastroenterology




Mucormycoses et COVID-19

- Phénoméne majeur en Inde > 30.000 cas - Etude MYCOVID : 1,2% (6)

Deadly Black Fungus
in COVID patlents

Mucormycosis: The 'black fungus'
maiming Covid patients in India

Mucormycoses pulmonaires et
rhino-orbito-cérébrales
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ORIGINAL ARTICLE [gmveoses  AVVITRSV

ECMM/ISHAM recommendations for clinical management of
COVID-192 associated mucormycosis in low- and middle-income
countries

Shivaprakash M. Rudramurthy’ © | Martin Hoenigl*® | Jacques F. Meis”® |
Oliver A. Cornely>®’ | Valliappan Muthu® | Jean Pierre Gangneux’ © |

John Perfect'® | Arunaloke Chakrabarti'@ | ECMM and ISHAM
Environmental factors COVID-associated Host factors

Mucormycosis
*

Steroid use
Patients with

COVID-19
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(Home/Hospital)
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o
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_ Diabetes Mellitus
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Y exocrine damage




o
]

i)

=
=
-

a
R

Probability of Survival
el
ek
1
|

(=

| P FE—— . T

o 20 40 60 BO 100

— PRhing-catital cerebnal mucormycosis without CNS Fnvolvement (18, ewents 4)
= = PBhinc-orbitnl cerebral mucormyccsss with CHE mvohvomant (13, ovenls &)
== Qiher (puimonary, gastrobntestingl, disserinated mucomyeosia) (20, avents 28)

ROCKM with vs without TS P=0,074
ROCM with CHS va Other P=0.116
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RUDRAMURTHY ET AL.

= MYyCOses

iagnosis. Therapy and Prophylaxis of Fungal Diseases

f I v
1.Diabetes control Medical therapy (maintain

y Extensive surgical debridement (If eye :
2.Reduce steroids adequate hydration; put

involved, exenteration of eye; in lung, if

3.Discontinue immuno- localized or one lobe involved) PICC or CV(Q)
modulaters
Y= v v v
Liposomal/lipid amphotericin B Lipid amphotericin B Polyene not available or Polyene/Isavuconazole/
Smg/kg/d for 3-6 weeks Not available intolerant to polyene posaconazole not available
1. Infuse 500ml of normal saline before and after )
infusion of amphotericin B Amphotericin B deoxychol avuconazole inj - 200mg tid Itraconazole — 200mg tid for
2.In 200ml 5% dextrose over 2-3h —1-1.5mg/kg/d for 3-6 weeks on day 1-2 & 200mg/d from day 3 for 3-6 weeks (Monitor LFT every week)
3. No slow escalation . - -
PR ‘ 1. Infuse 500ml of normal saline before and 3-6 weeks * Injection preferable, suspension is the
4. In CNS infection, dose can increase to - e Telore tariae
10mg/kg/d after infusion of amphotericin Bin 5% OR . gteop ;ro;fm pu:: inhi::itor -
S. Monitor RFT, potassium & magnesium level dextrose slow infusion for 6-8 hours e = 1 ’
' poRsS s 2.Pre-medication to avoid infusion reaction Posaconazole inj - 300mg bid blockers when tablet used
3.No slow escalation on day 1 & then 300mg/d for 3-6 » SUBA may itraconazole can reduce
4.Monitor RFT, potassium & magnesium level weeks absorption issues.
(Monitor trough level after 3-5 days) * Consume along with food
* TDM after S days is recommended
A4 v v
Stable dis gl — ’ Toxicity
Isavuconazc Remember: tq azoles, if the
day1-2&the . tis on polyene
months '« The term ‘Black Fungi’ should NOT be used for Mucorales or for the disease ‘mucormycosis’. ‘Black fungi’ are a t0 isavuconazole, if
OR different group of fungi that produce melanin and have dark brown or black hyphae. \teraction with
Posaconazo « Mucormycosis is NOT contagious. Human to human transmission does not occur. ynazole
day 1 & then « Fungi are present in the indoor & outdoor environment and spores enter the respiratory tract via air.
(Posaconazole trc . . e ; -
Faoantar « No antifungal prophylaxis is recommended as the incidence is <10% in any COVID-19 cohort.

FIGURE 5 Treatment algorithm for CAM prepared by the Fungal Infections Study Forum (modified)51 [CVC, central venous catheter;
PICC, peripherally inserted central catheter; TDM, therapeutic drug monitoring]
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